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Preface



I read The Secret Life of Walter Mitty by James Thurber when I was a teenager and vowed then to never be like him. However, upon “awakening” ten years later, it was obvious that I had indeed become just another Walter Mitty. So, I sat me down and made out a list of things I wanted to accomplish in life, and writing a book was one of the first of them, but ironically it was many decades before that finally happened.


I met Sandra Poucher during those decades and watched from the sidelines as she finished preparing Sheck Exley’s (deceased) book, The Taming of the Slough. She then cooperated with Rick Copeland to compile her second book, Speleological and Karst Glossary of Florida and the Caribbean, and I was surprised and honored when she asked me to review its draft versions. Then she asked me to edit her third book, A Field Guide to the Critters of Florida’s Springs, a solo accomplishment. Clearly, Sandy is no Walter Mitty, or more appropriately, no Marjorie Morningstar, and she was a critical inspiration for me to finally write my own first book.


Picture this: After preparing dinner and then eating and cleaning up after it, her family retires to the living room to do school homework or practice guitar chords while she sits back down at the dining room table and works on her next book. Now, that’s ambition! That’s gumption! Clearly, I had no honorable choice but to agree to edit the first edition and now this second edition of her book.


I wondered why Sandy chose me as the book’s editor. She replied that my qualifications were that I was a Florida native and lifelong resident of the state, wildlife biologist, science-oriented fifty-year veteran of dry caving and cave-diving explorations, extremely familiar with Florida spring caves and springheads, author of numerous feature and conservation articles in the National Speleological Society’s NSS Newsletter, and part-time English-language editor of technical manuscripts for foreign academicians whose second (or third) language is English.


Sandy is herself a competent and experienced caver and cave diver. She has spent many weekends over the past three decades exploring Florida’s underwater caves, spring basins, and spring runs. She is a former member of a cave diving team, Karst Underwater Research, that I consider the world’s cutting edge of cave diving today. Her love and general knowledge of these subterranean underwater “caverns measureless to man” are readily apparent in this book, but her specific knowledge of the denizens of these crystal waters is where she really shines through. I especially like reading the tidbits she provides about what is otherwise “dry” taxonomy, interesting life history notes, and sense of humor. Indeed, even though I am an experienced field biologist and caver, I learned much from this book and believe that you will, too.


Buford Pruitt, Jr.


September 2019










Introduction



What Animal Is That?


I love sitting with my family on the worn wooden dock overlooking the Rainbow River, near Dunnellon, Florida. Sunlight sparkles from ripples made by canoe paddles. A small alligator rests under the overhanging branches of sweetgum on a banked floating island of grasses and debris, while a softshell turtle’s elongated nose breaks the surface for a breath of air. Inner tubes carry a variety of visitors casually making their way downstream.


A few years ago, a group of tourists floating by caught our attention. They were waving to us and gesturing at something on the other side of the river. We looked across the crowd of people floating, swimming, and kayaking by, to see two otters feeding along the edge of the water. The otters dove and resurfaced with the crunching sounds of a tasty crustacean or mollusk meal. “Otter!” I yelled in explanation to the people several times, but they still seemed perplexed as they continued drifting downstream with the current. Thinking fast, I added loudly “Water cat!” The tourists recognized those two words, smiling and nodding their heads enthusiastically as they floated further away. While happy to be able to give them an answer they at least vaguely recognized, I was exasperated, because we get questions about our wildlife on the river, but we rarely have time to give more than a quick common name. “Water cat,” while colorfully descriptive, felt dishonest.


Florida is filled with opportunities for outdoor enthusiasts. Activities like canoeing and kayaking, paddleboarding, cycling, hiking, swimming, and cave diving attract visitors from all over the world. Being out-of-doors in the sunshine state exposes us to an incredibly diverse array of fauna and flora adapted to Florida’s tropical and subtropical landscapes. Springs and water-filled sinkholes can be found throughout Florida, feeding freshwater lakes and rivers, hidden as gems in forests, and submerged off the coast in brackish and marine waters. These springs and their karst substructure also support a variety of ecosystems and a great diversity of life. I had a hard time finding a book that covered all of the terrestrial, aquatic, and semi-aquatic animals that we encounter, not to mention the subterranean life, so I felt that I was on the right track in creating this guide. I chose not to include birds because there are already many excellent birding references and field guides. It is exciting to have this opportunity to share information about the fascinating, beautiful, and sometimes surprising springshed biology of the Sunshine State. I hope you enjoy learning more about Florida’s wildlife!


Water


Florida has a lot of springs, at least seven hundred. Thirty-three of these are first magnitude springs, pumping out one hundred cubic feet or more of water per second, the equivalent of 64.6 million gallons per day (Mgal/d)! For scale, a bathtub holds about 40 gallons, so imagine 1.6 million bathtubs being filled daily. There are also innumerable smaller seeps and springs throughout the state. Florida has the largest concentration of springs on our planet.


Water seeps up through tiny fissures in limestone to create the sand-boiling bubblers we see on the bottom of the Rainbow River. It gushes out in massive, churning discharges from magnificent, totally submerged cavern vents such as at Manatee Springs or Weeki Wachee. Florida has tidally influenced coastal springs, where salt water flows in during high tide and fresh water flows out during low tide, such as at the Kings Bay Springs group in Crystal River. There are springs in the middle of the state, such as the world-famous Silver Springs, in North Florida, such as Jackson Blue, and in the ocean, like Crystal Beach Spring off Pinellas County. Warm Mineral Springs, on Florida’s west coast in Sarasota County, is Florida’s southernmost major spring. Springs and the karst that support them are a force and a presence in the lives of Floridians.


Springs are beautiful, natural, and serene places. People come from all over the world to interact, to immerse themselves, or to simply gaze at the water. We drink the water and eat the fish (and sometimes crayfish or even frogs) that live in the springs and rivers. We share these waters with our forebearers. Arrowheads, pottery, and primitive tools, evidence of indigenous communities, show us that people have been enjoying Florida’s springs for more than ten thousand years.


Springs are the result of water flowing through limestone from higher pressure in the aquifer to lower pressure at the surface. The pressure is related to the volume of the water underground and the thickness and density of the land above it. The word aquifer means water-bearing. An aquifer is a natural underground reservoir of water. While the Floridan aquifer is spoken of as a single large resource, there are many layers and levels to the aquifer system. A springshed refers to the area of land that contributes underground water to a spring (a watershed, on the other hand, contains the water moving across the surface of the land). Each springshed, spring, and opening into the aquifer has unique characteristics.
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Karst Types


The Floridan Aquifer System


The deepest, oldest, and most productive aquifer is the Lower Floridan Aquifer, which averages 1,000 feet (300 meters) below the surface, but in places extends as deep as approximately 2,000 feet (approximately 600 meters). This aquifer reaches across the southeastern United States, from South Carolina southward to beyond the Florida Keys. Because of their extreme depth, the deeper waters of the Lower Floridan Aquifer are not well understood.


The Upper Floridan Aquifer is the shallower part of the overall Floridan Aquifer. The Upper Floridan aquifer system provides drinking water to people living in Florida, Alabama, and Georgia. Most of the water Floridians drink and swim in extends from the surface to approximately 100–300 feet (approximately 30–90 meters) below ground. This water comes from the surficial aquifer, which lays just above the confined parts of the largely unconfined Floridan Aquifer. The water in the upper system recharges more quickly because it is shallower and not confined by layers of bedrock. Because of its accessibility, water from the surficial aquifer is well-studied.


The southwestern portion of the state has several aquifers that lie below the surficial aquifer and above the Floridan Aquifer, referred to collectively as the Intermediate Aquifer System. These relatively shallow aquifers are confined by layers of sand, sandstone, and porous limestone. Aquifers in the southern half of the state are shallow and do not have major springs and spring runs like those in the northern half.
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Springshed Areas


Hydrology Plus Geology Equals Hydrogeology!


The state of Florida was completely or mostly under water several times in the geologic past. Over millions of years, as marine organisms died, their shells and skeletons of calcium carbonate fell to the ocean floor. These calcareous structures incorporated into sediments that accumulated into the bedrock layers forming the foundation of Florida. Over time, other forces lifted and lowered the state to its present height, creating the peninsula we are familiar with today. We find ancient seashells in rocks all over Florida. We can see old shorelines and ancient sand dunes. Traveling on State Road 488 from Dunnellon toward Crystal River, drivers follow a series of what looks like great steps leading down toward the Gulf of Mexico. On the east side of the state, thanks to the efforts of Abraham Lincoln Lewis and MaVynee Oshun Betsch, we can hike remnant dunes of the Atlantic Coastal Ridge, deposited during the late Pleistocene (approximately 126,000 to 11,700 years ago) at American Beach on Amelia Island.


Florida’s bedrock is mostly composed of limestone varying in thickness and porosity. The limestone is made of calcium carbonate (calcite) and calcium magnesium carbonate (dolomite). In some places, the bedrock is thousands of feet thick and dense, in others thin, brittle, and porous. Clay, sand, and sandstone layers create barriers separating various layers of rock and aquifers. Florida’s landscape, riddled with fissures, sinkholes, and caves of dissolving bedrock, is usually referred to as karst.


The Floridan aquifer is primarily recharged by rain. Carbon dioxide in the atmosphere dissolves into raindrops, forming carbonic acid, making raindrops weakly acidic. As rain hits the ground and trickles through the soil, it picks up additional organic acids from decaying leaves and other detritus. The acids react with calcium carbonate in the limestone, slowly dissolving the rock, over time creating tunnels and voids. This water, with any accumulated minerals and other surface materials, collects in the aquifer.


Dissolved minerals in spring waters can come from rainwater entering the aquifer, eroding limestone, tidal inputs, and surface activities. Many factors affect the chemical and mineral content of spring water, such as the type of rock the water travels through, how fast the water is traveling, and the size and physical features of underground voids. We characterize springs by flow, temperature, water chemistry, and physical features. The interactions between minerals and water determines the chemical quality of the water.


Animals that can travel between salt and freshwater, such as striped bass, flounder, manatees, and Melanoides snails, are said to be euryhaline. The word euryhaline comes from Greek eurus, meaning wide or broad and hals or halos, meaning salt or sea. This feature allows the animals to move through different levels of salinity. Too much salt leads to dehydration as the body tries to get rid of the excess salt. This is why we can’t drink sea water. Animals living in the marine environment use a variety of physical and behavioral processes to keep their internal environment less salty than their external environment. When marine organisms move into fresh water, they face the opposite challenge of maintaining an internal environment that is saltier than their external environment. Some marine organisms are able to inhabit spring runs because calcium and carbonate ions in the water function, as salts do in the marine environment, to help balance the movement of water and salts into and out of their bodies.


This balance of minerals in the water also affects diadromous fish species. The word diadromous describes fish who live part of their lives in freshwater and part of their lives in saltwater. Diadromous species are described as either anadromous or catadromous. Anadromous fish, such as sturgeon, live as adults in the sea but return to freshwater to spawn. Catadromous fish are adults in freshwater but return to the sea to spawn. American eels are catadromous. There are others, such as amphidromous species, like the Ohio River shrimp. Amphidromous fish travel between fresh and saltwater but not specifically for spawning purposes.


Taxonomy


Taxonomy is the science of classifying organisms. The word taxonomy is loosely derived from Greek taxi, meaning arrangement and nomos, meaning law or custom. Taxonomy involves both the common name of an animal (the popular everyday name, such as “mullet”) and the scientific name (the genus and species specifically assigned to that animal, striped mullet being Mugil cephalus).


Nomenclature refers to the naming system used to organize life forms by taxa, or group. Binomial nomenclature is the two-part genus and species (also called the scientific name), such as Homo sapiens for humans. Homo is the genus, sapiens is the specific (or species) name. The name of the person who first described the organism and the year of publication are also included. Homo sapiens Linnaeus, 1758 means that in the year 1758, Carl Linnaeus published a description of the human species. Every living thing on earth has a scientific name (unless it hasn’t been discovered, described, and published yet!)


Carl (Carolus) Linnaeus (1707–1778) is known as the father of taxonomy. He developed the idea that each organism has distinctions and can be grouped, and he established a naming system, a hierarchy of groups, for these distinctions. Ever since then, each species of animal, plant, or any other form of life is named, described, and presented in a publication using this naming convention.


All animals are classified in one of the three domains (Archaea, Bacteria, or Eukaryota) in a hierarchy extending through the familiar kingdom, phylum, class, order, family, genus, and species we all learned in grade school. Sometimes there are supplementary taxa, breakdowns of each level into more levels, super- and sub- and infra-, as needed. I include the class, order, and family of each species to show relationships between organisms with different genus names.


To make things more fun in taxonomy, there are also the subspecies, designated by a trinomial (a third name added to the binomial genus-species name). The subspecies name usually indicates a population that is distinct, geographically or morphologically, but still similar enough to breed with the rest of the species, such as Acipenser oxyrinchus desotoi, or to emphasize that the organism is the type (officially described) for the species, such as Acipenser oxyrinchus oxyrinchus.


Adding to the fun are superorders, suborders, superfamilies, tribes, and so on to distinguish one from another. For example, the red-eared slider, Trachemys scripta elegans (Wied-Neuwied, 1839), belongs to: Kingdom Animalia, Subkingdom Bilateria, Infrakingdom Deuterostomia, Phylum Chordata, Subphylum Vertebrata, Infraphylum Gnathostomata, Superclass Tetrapoda, Class Reptilia, Order Testudines, Suborder Cryptodira, Superfamily Testudinoidea, Family Emydidae, Subfamily Deirochelyinae, and Genus Trachemys. Whew!


Each level of taxonomy was designated by someone who described the taxon and what made it unique from all other taxa. These biologists and taxonomists took time and effort to describe and differentiate their finding from any others, and then publicized these findings to share their work with others.


However, biologists sometimes disagree about the naming of things. Genus and species change in response to new information, words get misspelled, naming conventions fall out of favor. Occasionally, the same name was used for more than one creature (this situation can result in what are called homonyms). More frequently, the same animal was given different names simultaneously by people separated by distance and language, resulting in binomial synonyms. In taxonomic nomenclature, a writer will typically include the last name of the author or authors who described the original organism and the year it was described. Foreign names are written in Latin, without diacritical marks such as the accented é. A name and year in parentheses indicate that the species is now placed in a different genus than the one it was originally assigned.


Historically, taxonomic nomenclature was derived from Greek or Latin. While modern Greek is slightly different from ancient Greek, it is a living language, still being spoken. Latin is called a dead language because it is no longer spoken or commonly used. For the most part, Latin and Greek words are static, their meanings do not change. Because of this, scientists speaking Mandarin, French, or English can all refer to the same species. Currently, though, names are derived from a variety of sources: different languages, people’s names, and places. Because I like to understand the history of things, I’ve tried to hunt down the origins of the scientific names and explain what they mean or where and who they came from. I also explain common names if they are distinct or really interesting. For example, why is one fish called a croaker and another a hog choker?


It is absolutely fascinating to read about early taxonomists: diplomats, doctors, and farmers in the eighteenth and nineteenth centuries who collected specimens for their “curiosity cabinets.” It was popular to find something never described before. People of all walks of life used magnifying glasses to determine differences in their collections, creating huge books of names, descriptions, and beautifully detailed hand-drawn illustrations. They wrote about their findings and were credited through the publication of papers in proceedings at conferences or other scientific media. Many serious researchers were incredibly thorough. Brewster’s Edinburgh Encyclopaedia (Brewster, 1830) includes eighteen large volumes of descriptions, names, and illustrations. I used Volume 9, consisting of 755 delightful pages of tiny print (I needed only pages 57–172). It is truly rewarding to see the first mention of a newly described organism and the careful drawings and comments about where the species was collected. Many of these detailed and fascinating historical descriptions can be found online.


Today, classification is far more precise. Not many diplomats and doctors have the electron microscopes needed to find and examine the very tiny details of microcrustaceans, for instance, or the facilities for differentiating between genetic varieties of snapping turtles. New findings are continually being published, explained, and peer reviewed. With a little help from dictionaries and glossaries, anyone can enjoy these contemporary articles and publications.


Taxonomy evolves as new information is discovered. The slightest differences in anatomy can indicate a new species (morphology is the study of the forms of things), and discoveries in molecular genetics have changed the way many animals, plants, and even fungi and bacteria are classified. The eastern mosquitofish (Gambusia holbrooki) and the western mosquitofish (Gambusia affinis) were originally referred to as one species, Gambusia affinis. These little mosquito-eating fish look similar. They were introduced into waterbodies throughout the country, completely muddying past attempts at their classification. The main way to tell the two apart is by gonopodial differences. The gonopod is an anal fin on the male fish adapted to deliver sperm to the female fish. Gambusia holbrooki has denticles, small toothlike projections, on its gonopods, whereas G. affinis does not. There are thousands of papers about these small fish, many written to clarify the species description.


Explaining genetic indicators is far beyond the scope of this book. Many excellent websites and research papers define the terminology and describe the methods used in genomic typing. It is a fascinating and growing field of study.


There are excellent online references for taxonomy. Two good examples of this are the Integrated Taxonomic Information System (ITIS) at https://www.itis.gov/ and the Nature-Serve Explorer at http://explorer.natureserve.org/servlet/NatureServe?init=Species.


Speleobiology (or biospeleology) is the study of creatures living in caves. Speleo comes from the Latin word speleum and the Greek word spelaion, meaning cave. There are many exciting books, trip reports, cave studies, caving videos and documentaries, and audio programs of cavers and cave divers discussing their discoveries and adventures. New subterranean organisms are being found and described, making caves (even underwater caves) seem far livelier than anyone previously thought.


Species Status


There are several lists of species’ endangerment status. A species’ status gives us an idea of whether the species still exists and is surviving, as well as the likelihood of its future survival.


The U.S. Fish and Wildlife Service (USFWS) lists animal and plant species as endangered or threatened. More locally, the Florida Fish and Wildlife Conservation Commission (FWC) works to conserve fish and wildlife resources in the state and lists species as federally endangered or threatened, endangered, or threatened within the state, or as a state species of special concern. Officers of both the USFWS and the FWC can enforce the law to protect designated species.


The Florida Natural Areas Inventory (FNAI) collects information and lists species as critically imperiled or imperiled. Critically imperiled means extreme rarity, encountered in five or fewer occurrences or fewer than one thousand individuals. Imperiled means rare, six to twenty occurrences or fewer than three thousand individuals. All of Florida’s cave crayfish fall under either imperiled or critically imperiled status. FNAI collects and compiles data from all public and private conservation agencies and the data is updated four times a year.


NatureServe Conservation Status is a compilation of data collected by governmental agencies such as the USFWS and the National Marine Fisheries Service to assess the conservation status of species and habitats. The data is summarized in rank for global, national, or subnational (state or provincial) level on a scale from critically imperiled to secure.


The USFWS, FWC, FNAI, and NatureServe rankings are similar but determined by different criteria. For further information on listed species, please refer to the appropriate organization or website. Listings change as new information is collected, so please consult online resources for the most current species status listings. If there is no listing, the critter is not considered in danger of extinction, or its status has not been evaluated by one of these agencies or organizations.


All cave life in the state is protected under Florida Statute 810.13, which states that it is “unlawful to remove, kill, harm, or otherwise disturb any naturally occurring organism within a cave, except for safety or health reasons.” The provisions of this subsection do not prohibit minimal disturbance or removal of organisms for scientific inquiry. Cave life is defined as “any life form which is indigenous to a cave or to a cave ecosystem.”
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