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Florida native: Wormvine orchid (Vanilla barbellata). South Florida’s warm and humid climate fosters the growth of tropical beauties like this rare orchid.



FOREWORD

PREFACE

1. NATURAL ECOSYSTEMS AND NATIVE SPECIES

2. HIGH PINE GRASSLANDS

3. FLATWOODS AND PRAIRIES

4. BEACH-DUNE SYSTEMS

5. FLORIDA SCRUB

6. TEMPERATE HARDWOOD HAMMOCKS

7. ROCKLANDS, UPLAND GLADES, AND CAVES

8. THE PAST AND THE FUTURE

* * *

REFERENCE NOTES

BIBLIOGRAPHY

APPENDIX: FLORIDA’S UPLAND ECOSYSTEMS

PHOTOGRAPHY CREDITS

INDEX TO SPECIES

GENERAL INDEX


ACKNOWLEDGMENTS


[image: Image]

RLH

Florida native: Holywood lignumvitae (Guajacum sanctum). This extremely rare flower grows in the Florida Keys.
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Longleaf pine-wiregrass ecosystem, once the most widespread ecosystem in the southeastern United States. This late autumn photo was taken during a rare time when the wiregrass had flowered, in response to a May-June fire. This is one of the only old-growth sites left in the ecosystem’s entire range, just over the Leon County, Florida, border in adjacent Thomas County, Georgia.
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Florida native: Golden silk spider (Nephila clavipes). This spider strings up its giant webs all over the southeastern United States. Large and frightening to many people, it has weak mouthparts and is harmless to humans.



Priceless Florida was first published in 2004 as a 423-page book that presented all of Florida’s upland, wetland, and aquatic ecosystems. Welcomed by a reading public eager to learn about natural Florida, it was widely shared and appreciated among visitors to the state as well as by year-round residents. Victoria Tschinkel, state director of The Nature Conservancy, Florida Chapter, wrote high praise into the Foreword:

Priceless Florida is one of the most important books ever crafted about Florida’s natural history…. The scientific and educational lessons within these pages are simply astounding. Collected within this marvelous book are detailed natural histories of the native species and communities that comprise Florida…. Florida’s inhabitants, human and other, depend on the state’s fragile environment for survival, but the challenges ahead are enormous. Rapid growth drives the need to secure a system of parks, forests, and wildlife management lands. Without a core system of conservation lands to sustain the ecosystem functions and services upon which all life depends, the quality of life for every Floridian will suffer. Humans also need open space for recreation, water supply, rejuvenation of spirit, and reconnection with nature. I have no doubt that the readers of this book will become ardent proponents of this message, and most importantly, will love wild Florida even more.

It is now time for a second edition—but because the original book was a large volume, we decided to split it into three smaller books: Florida’s Uplands, Florida’s Wetlands, and Florida’s Waters. These are true derivatives of the earlier book. We have brought forward many of its beautiful photographs and much of the original text, updating it where necessary to keep it current.

It has been a pleasure to revisit Florida’s natural ecosystems and to know that they remain, as before, beautiful examples of what nature has wrought in this topographically diverse state. We hope that these books will bring pleasure and useful knowledge to readers today as before.


PREFACE

Florida’s landscape is much more varied than most people realize, and it supports a surprisingly diverse array of ecosystems—several dozen, in fact. And in each ecosystem, a tremendous number of plant and animal species thrive and interact in interdependent webs of life of which many of us are unaware.
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Florida flame azalea (Rhododendron austrinum), from the Apalachicola Bluffs and Ravines



Our goal is to familiarize Floridians with the state’s natural ecosystems—first and foremost, because they are so fascinating. They are extraordinarily complex, intricate, ancient, and full of secrets, many of which are still to be revealed to us. The more we learn about them, the greater our pleasure, sense of wonder, and feeling of connectedness. Besides, they are ours, both to enjoy and to protect.

This book is primarily about natural ecosystems in healthy ecological condition, as far as scientific studies have revealed. Many books present short descriptions of the natural world and then devote many pages to the damage they have sustained. Those books serve a useful purpose, but in this one, natural ecosystems are given all the available space.

Similarly, native species are in the spotlight throughout. They, too, are fascinating, because they are adapted so beautifully to Florida environments. What must an animal do to live all its life in a cave? What does it eat, how does it “see” in the dark? What sorts of animals live in the bark of a tree? What do they do to the tree, and to each other? How in the world do seaoats survive almost continual onslaughts of salt spray, and even thrive on salt? And how are the plants and animals of an ecosystem woven together in the web of life?

Like the ecosystems, Florida’s native species, also, are far too little known—and there are so many. This book, in all its photographs and lists, names hundreds of Florida’s natives, but those named represent fewer than five percent of the total that are out there. Each is a masterpiece of biological adaptation evolved over eons. As a consequence, it is far beyond the scope of a book of this size to present a complete inventory of the native plants and animals in every Florida ecosystem. Rather, one or more groups of species such as flowering plants, birds, butterflies, or amphibians, are singled out for special notice in each chapter. This mode of treatment is as fair as we can make it; even so, many groups have been left out altogether.
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Florida native: Green anole (Anolis carolinensis). The green anole lives on trunks and in treetops all over the southeastern United States. It is the only anole native to Florida.



Lists of some of the plant and animal species in each ecosystem accompany the text of each chapter. The lists are not intended to provide exhaustive information; other, encyclopedic references do that. Rather, the lists illustrate, in various ways, the specificity with which many plants and animals are adapted to their environments—and even to particular parts of their environments. In steephead ravines, some plants grow near the tops of slopes, some halfway down, and some near the bottom. Some grow better on sunny, south-facing slopes, some on shady slopes that face north.

A reader who simply scans the lists can learn another lesson from them. An immense amount of scholarship has gone into characterizing the ecosystems of Florida, from their physical characteristics to their inhabitants.
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Florida native: Eastern indigo snake (Drymarchon couperi). This large, harmless, almost iridescent snake once ranged widely over the southeastern United States but has become very rare.



About the names of species, most readers doubtless are more comfortable with common names (such as the “Florida flame azalea,”) while other readers prefer the precision of the scientific names (Rhododendron austrinum). To accommodate both preferences, all species are identified by their common names in the text, but those depicted in photos are identified both ways, and the Index to Species presents the scientific names for all species mentioned in the book.

Only when one understands something, can one come to love and cherish it. We hope this book leads to greater understanding of natural Florida.
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CHAPTER ONE

NATURAL ECOSYSTEMS AND NATIVE SPECIES

Florida’s landscape supports upwards of 50,000 square miles of diverse natural areas including forests, flatwoods, prairies, swamps, marshes, and waterways. It has more than 7,700 named lakes greater than 20 acres in area, and countless ponds of up to 20 acres. It has 1,700 rivers and streams, and more than a thousand clear-water springs. It has a 1,300-mile shoreline of beaches, tidal marshes, swamps, and estuaries, and its offshore seafloors hold seagrass beds and coral reefs.


Conditions that define a natural area, natural ecosystem, or natural community:

It occurs naturally on the landscape wherever certain physical conditions occur. It is inhabited by a distinct assemblage of populations of living things. It provides habitat for resident populations that are naturally associated with each other.



In this series of three volumes, Florida’s natural upland, wetland, and aquatic systems are treated separately, but all three share many characteristics. They occur naturally on the landscape in mosaic-like patterns, as shown in the photograph opposite. There are upland areas (such as the pine-palmetto hammocks in the photo), wetland areas (such as the extensive marshes within which the hammocks stand), and aquatic areas (notably the stream that meanders across the landscape and the estuary into which it flows). This book’s focus is on the uplands—terraces, plains, and divides between aquatic systems. Uplands are not necessarily high in elevation: many upland regions occur in the coastal lowlands.


Uplands are areas whose soil is either dry and well-drained, or moist but not saturated with water except after rains.



All natural areas also support populations of native species of plants, animals, and other living things. (Depending on the classification scheme being used, these others include fungi, bacteria, and others, less well known but important in the functioning of natural communities.) Some of these populations inhabit single areas, some occupy several neighboring areas, some move from one to another with the seasons, and some migrate through at particular times of year. They also offer indispensable environmental services such as purifying water, controlling floods, yielding products of natural and economic value, and maintaining themselves without unnatural inputs of fertilizer or food.


Living things are grouped into large categories known as kingdoms, of which the most familiar are the plant and animal kingdoms. Classification schemes contain five or six kingdoms depending on the criteria used to define them.



NATURAL AND NONNATURAL ECOSYSTEMS

To place Florida’s uplands in context, this chapter first describes natural ecosystems in general and offers definitions of the terms natural and native. It then goes on to describe the environmental systems that support these ecosystems: the climate, surface materials, and topography.

Natural Ecosystems In 1990, FNAI produced its first Guide to the Natural Communities of Florida. This guide identifies 69 natural communities, of which 24 occupy uplands. Each community occupies a particular landscape feature (such as a sandhill or limestone plain) and each consists of populations of native species that have assembled and evolved within it over time.

In 2010, FNAI brought out a revised Guide, still with 24 upland communities, but with slightly revised terminology and descriptions. The Appendix shows how FNAI’s upland ecosystems are distributed into this book’s chapters.
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Natural ecosystem: Coastal scrub in St. Lucie County. Dry, sandy soil soaks up rain and returns it to the underground aquifer. Florida beaches and coastal scrubs provide much sought-after recreation for both residents and tourists.



These communities are considered natural because they are relatively undisturbed by human influence and still function largely as they did in pre-Columbian times. However, even before Columbus, the native people who inhabited Florida altered the land somewhat: They cleared some areas, burned them, and planted them, but not to nearly the same extent as the Europeans and African-Americans who succeeded them. Natural is therefore an approximate term that represents a range of values.*

Altered Ecosystems. Today, many areas are altered from their historically natural state but resemble natural ecosystems in some ways. Examples are farms, orchards, ranches, pine plantations, and parks. Some of these retain some of their original functions. An example is a second-growth pine forest managed for timber production using nature’s materials and methods: native pine species and groundcover plants, periodic fires, selective harvesting, and cultivation of uneven-aged stands of trees. Such forests still absorb water into the ground, help to purify air, conserve soil, stabilize land contours, and continue to provide habitat for native species.

Other alterations are more disruptive and produce areas that are less natural. Examples among forests include commercial plantations of single species such as slash pine or sand pine; forests that spontaneously take over abandoned farm fields; forests that have had major tree populations logged out; and fire-dependent forests that have not been allowed to burn. Yet even these forests can perform many of the environmental services just mentioned.
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A city garden. Although not a natural ecosystem, a park embodies many of the same values and can be a benign use of the land.



Artificial Ecosystems. Living systems that are still more unnatural include agricultural fields and lawns, which occupy vast areas of Florida. But perhaps the contrast with natural systems is best illustrated by theme parks, zoos, and aquariums. These establishments are important to Florida’s economy. The tourists who flock to them enjoy superb entertainment and some of the highest-quality imitation nature in the world. Some of these places also help teach people to care about parts of the natural world. Many a visitor who never before thought about panthers, manatees, or eagles has become a dedicated conservationist after meeting these animals up close and personal in Florida’s animal parks.
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Seaoats (Uniola paniculata). This native grass is adapted to life on shifting, salt-sprayed sands. It is vitally important in stabilizing coastal dunes.



Beneath the surface, though, artificial displays of nature are but high-maintenance versions of the real thing. Many require heat, air conditioning, piped-in water, mowing, weeding, trash pickup, and artificial light. They cannot tolerate normal local weather conditions, much less weather extremes. If damaged, they can’t recover. If the walls are breached, disaster follows—either the alligators eat the flamingos or the flamingos fly away. In short, such systems depend completely on people for their maintenance; we have to fight nature to keep them going. Stop the pumps or cut the power, and the water goes bad. Filth piles up. Plants and animals die.

Ironically, keeping these exhibits going is hard on the natural environment. They produce no resources, they consume them. To meet the demands of these operations, millions of gallons of water are pumped from aquifers, depleting local groundwater reserves. For power, huge quantities of coal, oil, and gas are burned, which pollute the region’s air. Tons of human and animal waste must be transported, treated, and dumped somewhere. Truckloads of trash are hauled away to landfills.
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Native to Florida scrub communities, saw palmetto (Serenoa repens) may appear to be completely destroyed by fire . .



Natural ecosystems contrast dramatically with artificial nature exhibits in all of these respects. They cost the environment much less, and contribute far more. They require little maintenance—in fact, none, if their surroundings and the terrain on which they occur have not been altered. No fossil fuels are needed to supply their energy; no pipes or pumps must deliver their water; no trucks must deliver their fertilizer or food. They clean themselves up; they generate no waste materials for processing plants to dispose of because they recycle their own wastes. They run on renewable resources: sunlight, soil, air, water, and the work of living things. And for as long as they run, natural ecosystems produce diverse plants and animals, feed and house them, and enable them to reproduce, as well as rendering many services to the environment and humankind.
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… but begins to recover quickly within a season.



How do natural ecosystems manage to do so much with so little? If they owe their success to any single secret, it is that their resident populations are genetically adapted to grow and reproduce in local settings. They have evolved in these or similar environments over hundreds or thousands of generations, and they are equipped to cope with both normal conditions and normal extremes. In short, the resident populations are the native species referred to earlier: they have “local know-how.”

Near the extremes to which they are adapted, the living members of natural ecosystems may be stressed, but they rebound at the first opportunity, provided only that invasive exotics are kept out and that repeated injuries don’t occur. Often they can even recover after events that people call “natural disasters”—events such as hurricanes, floods, and fires—which may appear to overwhelm them temporarily. Some ecosystems promptly reassemble in the same places where they grew before. Some may recover after floods or fires appear to have wiped them out: For example, lakeside vegetation regrows after high waters recede. Others may regroup elsewhere as suitable new places become available: For example, a hurricane may completely erase a beach dune with all its vegetation, but the same species of plants will grow again on sand eroded from that dune and deposited on another. In short, natural ecosystems tend to persist, provided that the physical stresses they encounter are within the bounds to which they are adapted.


LIST 1-1

Degraded upland areas (examples)

Habitats fragmented by altered land uses

Agricultural fields and orchards

Urban and suburban yards

Fire-dependent forests from which fire has been excluded

Clear-cut forests with their soils chopped up

Areas where solid and toxic waste materials are dumped

Areas that have been invaded by exotic species such as kudzu, punktree or Chinese tallow-tree

Construction sites

Coastal areas where seawalls, groins, and jetties have been constructed

Parking lots, highways, roadside ditches, and road rights-of-way



Degraded Lands. These exist in all settings. Familiar to all are farmed or paved former wild lands and areas that have been overwhelmed by invasive, nonnative species, which occupy millions of acres of land and of course support very few native species. Along coastal shores, especially in bays, the land today is so densely populated that the natural landscape features have largely broken down. Although living communities may still grow there, they are severely impoverished in numbers of native species and may hold none at all. To regain natural function these need more than management; they require restoration (see List 1-1).1*

In summary, although few areas are wholly natural any longer, many can be maintained in as near-natural condition as possible. Environmental benefits can be reaped by supporting and mimicking natural processes. Even small plots of land can help, especially if many are added together. In cities and suburbs, people’s yards and home gardens can help meet the habitat needs of some native plants, insects, birds, and other animals. Roadside strips can be used to grow native wildflowers.

This book is devoted to those upland ecosystems that are thought to most closely resemble Florida’s original ones, but some of their qualities can be recruited for additional uses in today’s contexts, and all lands can have some ecological values. There is, however, one facet of natural ecosystems already mentioned, which no other lands and waters can quite match. Natural ecosystems consist of, and support, native species.

NATIVE AND INTRODUCED SPECIES

Natural ecosystems all consist of populations of native plants, animals, and other living things. Like natural, native means that the population is adapted to local conditions, including the presence of other native species, has existed there for a long time, and is contributing services of ecological value. Provided that its environment does not change greatly, a native species population can also perpetuate itself without elaborate management efforts.

In contrast to natives, other species have been introduced into Florida from other parts of the world. Some introduced plants (“exotic” species), for example, are relatively benign in local settings such as parks and gardens, where they are used as ornaments. Either they do not reproduce at all, or they reproduce at a modest rate and are easily kept from spreading into natural areas. But some exotic species tend to multiply out of control, invading the territories of native species and disrupting their webs of relationships. Often arriving without the natural enemies that controlled them in their home territories, they may spread so widely and become so destructive to Florida’s natural ecosystems, that concerned citizens maintain an Exotic Pest Plant Council to identify, monitor, and help state agencies control them.
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Invasive exotic pest plant: Chinese tallowtree (Sapium sebiferum). This tree invades natural areas, reproduces prolifically, crowds out native trees, and drops litter that is toxic to native amphibians and fish.



Some “weeds” are also natives. They may move in readily wherever space becomes available and then grow rapidly. Native weeds appear promptly where erosion occurs, where trees fall, fields are plowed, forests are cut, or land is cleared for roads or construction. However, unlike nonnative plants, native weeds can be important parts of many ecosystems in transition times. The first to move in, they provide habitat and plant food for insects and other small organisms, and they stabilize the soil while slower-growing native plants are getting established. Native weeds are normally somewhat controlled by their own natural enemies and are succeeded by other native plants over time.

The photos on these pages provide examples of native and introduced flowers and weeds that are found in Florida. Animals and other living things fall into the same categories: some are native, some are introduced, and some are invasive. Among animals, one other important category exists: migratory species that pass through, or reside in Florida in certain seasons. Migratory birds come to mind. Some are spring and fall visitors; some are winter residents that fly north in summer to breed; and some breed in Florida during summers and spend winters farther south. Migratory butterflies and dragonflies also cross Florida in big flocks.

Notes on Species. In these times of severe disruptions of natural ecosystems all over the planet, it is important to understand two other things about native species: they did not arrive here overnight; and once extinct, they cannot be replaced. Except under extraordinary circumstances (such as laboratory manipulation), new species arise only by way of the process known as speciation, which in nature is slow. It begins with reproductive isolation. A single population may, for example, be split geographically into two subpopulations that remain separated for long times. Then, over many generations, the separated subpopulations may develop so many genetic differences that they become unable to interbreed. Florida’s seven pine species, three of which are shown in Chapter 2, probably evolved that way, long before Florida itself existed.3


A species is a distinct group of organisms that reproduces its own kind and is reproductively isolated from other such groups.



Long times, perhaps on the order of hundreds of thousands of years, are required to produce new species of slow-growing trees and of animals such as panthers, whose generation times (to sexual maturity of the young) are on the order of several years to a decade or so. In plants and animals that produce one new generation a year, speciation might take 20,000 years—still a long time. In mice, which produce several new generations a year, it takes about 5,000 years. Extremely short times are needed only for bacteria, some of which can produce several generations in a day. In short, immense variation is the rule.

Over the 3.8 billion years or so since life first arose on Earth, hundreds of millions of new species have arisen. Nearly as many have also gone extinct. Until recently, however, the rate of production of new species has, on average, slightly exceeded the extinction rate. Thanks to the enormously long spans of time since the origin of life, net species gains over losses now add up to a total, for the world, of millions of species—perhaps even ten million or more, no one knows. About 1.75 million species have been discovered and described. There are at least 8 million, and probably more, species still to be discovered, mostly among invertebrates, plants, and other living things.
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Lyreleaf sage (Salvia lyrata). This native weed plant grows freely over most of Florida and is especially common on disturbed sites, but readily gives way to other native plants.



Names of Species. Every known species has a scientific as well as a common name. Those featured in this book’s photos are given both names in photo captions, but are given just their common names in the text. Every common name has been reviewed and approved by authorities. Thus the bear that is native to Florida is the “Florida black bear.” Using the names assigned in this way, all species discussed here are listed in the Index to Species, which precedes the General Index, and the scientific name for each one is also shown. The Reference Notes and Bibliography list the authorities for the naming of species.4

A Count of Florida’s Native Species. Florida possesses nearly 3,000 native species of trees, shrubs, and other flowering plants. It has more than 100 species of native orchids (compared to Hawaii’s two species). Its ferns, numbering some 150 species, are the most diverse in the nation.5 And besides these, there are many mosses, hornworts, liverworts, and algae. As for the animals, a list of all of Florida’s land vertebrates—frogs, snakes, lizards, mice, birds, and all other terrestrial animals with backbones—would number some 700 species. And these are far outnumbered by Florida’s invertebrates (animals without backbones such as snails, dragonflies, and earthworms), of which there are about 30,000 species on the land. At least three other whole kingdoms of living things are required to accommodate the fungi, bacteria, and others.
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Florida summer resident. Florida native, summers: Ruby-throated hummingbird (Archilocus colubris).



Becoming acquainted with Florida’s native species is a mind-expanding experience, somewhat like stepping through a small door to discover a multi-story mansion of a thousand rooms. Many a bird watcher is thrilled at first to see a dozen kinds of birds at the backyard feeder, but then goes on to learn that 30 times as many bird species occur in Florida. At the St. Marks Wildlife Refuge alone, nearly 300 species of native birds have been observed. Moreover, birds are only one class of vertebrates, vertebrates are only a small group among animals, and animals are only one of the earth’s five or so kingdoms of living things. If one were to try to enumerate all of Florida’s species, though, the vertebrates would be a good group to begin with, because they are familiar and closely related to us.

The photographs in this book are intended to give a sense of the diversity of Florida’s native upland species. In proportion to the numbers of species in each kingdom, however, animals (especially birds) and plants (especially flowering plants) are over-represented. Florida is noted for the abundance of beautiful, conspicuous examples of both.

Florida’s Endemic Species. Native species are of two types. Some are widely distributed; some are limited to small geographical areas. The live oak is an example of the first type. Live oak grows naturally in coastal and near-coastal areas all the way from Virginia, across Florida, and well into Texas. The gopherwood (Torreya) tree is an example of the second type: it grows only in north Florida and very nearby in Georgia and is a “near-endemic” species).

Some species are completely restricted to Florida: they are Florida endemics. These include several hundred plant and animal species and several natural communities. Among the endemic plants are about 300 species. Among the endemic invertebrate animals, more than 400 endemic species are known; and among the vertebrates, more than 40 are endemic to Florida. No one knows how many endemic bacteria, protists, and fungi there are.

Florida’s native species, and especially its endemic species and communities, are ours to protect or lose. An objective of the volumes of this series is to make their value clear.

Florida’s Species Today. Florida’s species are among the most endangered in the nation. This is largely due to destruction of their habitats. When the last member of a species’ last population dies out, the genetic information necessary to produce new individuals of that species vanishes forever. The total information available for making living things also diminishes. Upon extinction, the information accumulated in a species over hundreds of millions of years is gone for all time.

It still takes approximately 5,000 years or more, to produce a new species, on average, but worldwide species losses today, by current estimates, are mounting to dozens a day. Moreover, the extinction rate is accelerating.

The pace of Florida’s species losses matches that of the rest of the world and also is accelerating. However, most of Florida’s species have not gone, and need not go, extinct. If the people of Florida know and value local native species sufficiently, they will take what steps they can to protect local ecosystems.
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Florida native, endemic: Ashe Magnolia (Magnolia ashei), a north Florida endemic plant. This fascinating plant is a small understory tree that has huge leaves and flowers. It is deciduous, losing its leaves in the fall, unlike most other magnolia species which are evergreen. It grows in beech-magnolia forests along steep river bluff slopes in north Florida.



To this point, we have seen that Florida’s ecosystems are very diverse and support a wide range of native species. This is so because the ecosystems are tied to a physical landscape which, although reputed to be flat, is not at all monotonous: it is in fact surprisingly diverse.

Adaptation is the key to the success of Florida’s native plants and animals. They are adapted to the physical environment: the climate, topography, soils, and waters of Florida, and so they are able to survive the normal extremes in these factors over many millennia. The nonliving components of Florida’s ecosystems are the physical context that has molded every species from the time of its arrival to the present.

SUPPORT SYSTEMS: CLIMATE, LAND, AND SOILS

Florida receives floods of life-sustaining sunlight and experiences mild weather that, for the most part, varies gently in temperature from season to season. Many living things thrive easily in such conditions. Stresses are presented, however, by alternating wet and dry seasons, punctuated by periodic tropical storms and hurricanes. Each species has developed adaptations to cope with the range of conditions it encounters, from hot to cold, sunny to rainy, droughty to flooded, and calm to stormy.


Weather is the state of the atmosphere at particular times and places.

Climate is the long-term state of the atmosphere defined by its averages and extremes over time.



Temperature and Humidity. Because the peninsula is so long, north to south, climatic conditions vary somewhat. Florida lies within the temperate zone, but the climate is subtropical in south Florida and tropical in the Keys. Winter cold fronts often penetrate north Florida, but seldom reach farther south, so north Florida winters have both more varied temperatures and more rain than winters in the rest of the state. This is one of many reasons why the species composition of ecosystems differs between north and south Florida.

The Gulf of Mexico also influences Florida’s climate. Elsewhere in the world at Florida’s latitude, deserts predominate, with wide variations in temperature and exceedingly dry air. Florida, though, has water on three sides. Warm water moves constantly along Florida’s Gulf coast, around the peninsula’s southern tip, and along the whole east coast. Proximity to water on three sides produces high humidity and abundant rain. The rain helps to maintain the interior’s many lakes and wetlands, and these help to minimize temperature variations.
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Florida native: Ghost crab (Ocypode quadrata).This furtive and fast-moving animal is almost transparent against the sand, with only its eyes betraying its presence. Silhouetted against the sky, however, its features become apparent.



Although the climate is relatively constant over long periods and the weather is mild on average, day-to-day weather conditions in Florida vary tremendously, ranging in some areas from lows of below freezing on winter nights to highs of 90 degrees Fahrenheit or above on summer days. Snow, sleet, and hail, as well as temperatures above 100, although rare, are not unknown.

Rainfalls and Storms. The quantity of rain that falls on Florida sometimes seems stupendous. Even a single summer shower, if it runs down a slope and collects in a low place, can quickly become several feet deep. A stalled tropical storm can drop more than two feet of rain in just a few days, and nine inches of rain can easily fall on a single location within a single afternoon.6

Heavy rainfalls are not the rule, however. Most rain showers bring down an inch or less. Only because they are so frequent do they add up to some four and a half feet a year. If all that rain soaked into the ground, it could easily sustain groundwater levels against current and future demands for eternities to come. Actually, however, about three-fourths of the rain returns to the sky and about one-fourth runs off over land to the sea. Only a little rain soaks into the ground each year. It stays there for a while, and ultimately runs out to sea by way of seepage and through springs.

Although the average rainfall in Florida amounts to about 53 inches in a typical year, areas of the state vary. The western Panhandle receives somewhat more rain than does the rest of Florida—60 inches, on average. The east coast receives less—50 inches. And wherever it is measured, the rainfall deviates greatly from the average in many seasons.7
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Florida native: Laurel oak (Quercus hemisphaerica), photographed in an old-growth stand in Wakulla Springs State Park. This is a tall canopy tree, growing as it normally does in its native habitat. On a city street or in a suburban yard in full sunlight, it would grow dense and round.



Any given area of Florida has, on the average, some 120 rain events a year. Most are showers, but some ten to twelve of these events are storms. On clay-rich, sloping land, raindrops quickly gather in surface indentations, form channels, and run off into streams and rivers. On sandy land, water sinks down and drains away underground. On its way, the water may encounter a somewhat impermeable layer (a hardpan), underlying the sand near the surface; then it accumulates for a while in a shallow aquifer before gradually percolating away.8

The most dramatic of Florida’s storms cause rivers to surge out of their banks, sweeping their floodplains clean of accumulated litter. At the coast, these storms bring surges that rearrange masses of offshore sand, annihilate beaches, deposit bars, shorten and elongate islands, and shift submarine shoals from place to place. As inconvenient as these events may be for human beings, coastal ecosystems, if not interfered with, continue to adjust as they have for millions of years.
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Florida migrant: Painted bunting (Passerina ciris). This bird ranges across the southern United States and Mexico. Its breeding (summer) range includes parts of northeast Florida and the Panhandle and its winter grounds include parts of south Florida.



Small rainfalls produce different benefits. they clean leaf surfaces, add to groundwater reserves, and offer relief to Florida’s dry-land plants during times of stress. Plants are adapted to withstand dry periods, but do not go altogether dormant. Prolonged droughts can set them back or even kill them.

Rainy and Dry Seasons. Alternating wet and dry seasons have characterized the region’s weather patterns for thousands of years. Summers are wet all over the state, throughout June, July, and August (Floridians call August’s rainy days the “dog days”). Autumns are dry; in fact, October, November, and December are the driest months of the year. Other months’ rainfalls differ between north and south Florida. North Florida has considerable rain in late winter (December to April), and then May turns dry. South Florida has little rain all winter except briefly before cold fronts.

Plant and animal life cycles are adapted to seasonal rainy and dry seasons and even to periodic fires—which, under natural conditions, were frequently ignited by lightning. As a result of their long evolution under these conditions, the pine and scrub communities that top Florida’s clay and sand hills actually depend on frequent burning for their renewal. Lower on steep slopes are hardwood hammocks that are dominated by fire-sensitive plants.
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Lightning. Fires ignited by lightning strikes are an important force shaping many Florida ecosystems.



Dry conditions combined with lightning make fires especially likely, and lightning strikes are frequent events in Florida, generating more strikes per square mile of the state’s land surface than anywhere else in the country. In Tallahassee alone, 40 lightning strikes hit each square mile every year.

Most lightning storms occur in summer, that is, in the months from May through August, and since May is dry, that is the month in which fires most easily ignite. Accordingly, Florida’s fire-loving plants are especially well adapted to May fires. In natural, fire-adapted ecosystems, fires started by lightning kill fire-sensitive plants, leaving fire-resistant plants in possession of the territory. May fires stimulate these plants to flower, and by the time their seeds drop, the ground is bare and nutrients released by fire are available as fertilizer.9
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Fire burning through pine flatwoods in Jonathan Dickinson State Park, Martin County. Fire is the agent of natural regeneration in these ecosystems.



Tropical Storms and Hurricanes. Windstorms are another force affecting Florida’s ecosystems, and all species populations must have ways of surviving them. Tropical storms produce winds of more than 40 miles per hour and hurricanes are the most extreme of tropical storms, having winds greater than 70 miles per hour. A hurricane may produce rain and sometimes dangerously high water over an area hundreds of miles across, while its wind gusts may reach speeds of 200 miles per hour and spawn tornadoes. Looking at just the center-line paths of all the tropical storms and hurricanes that struck Florida during the last century, one can hardly see the state’s outline beneath the mass of tracks. See Figure 1-1.

The winds of tropical storms and hurricanes pull weak limbs from trees, break brittle trees off midway up their trunks, and topple strong trees, exposing their roots. The result is a massive overhaul of forests. Bare earth lies exposed for new seedlings to take root. Sunlight floods formerly shaded ground, permitting seedlings to grow. Seeds that fall on the tops of broken-off stumps and start growing there are perched high above the next flood where they can grow without rotting. The tipped-up roots of fallen trees expose crevices in which many animals can make homes. The opportunities for new life to take hold following a storm are a major means of forest regeneration—not all at once, as forestry practice so often plans it, but piecemeal, summer after summer, now here, now there.
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FIGURE 1–1

Tropical Storms and Hurricanes Striking Florida in 100 Years

Source: National Oceanographic and Atmospheric Administration.



In summary, Florida’s living things are adapted to temperatures, sunlight exposures, rains, droughts, fires, winds, and even storms as they have occurred through past millennia. Native ecosystems are also adapted to variations over time, such as wet and dry spells of several years.

Florida’s Surface Materials.
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