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  An Introduction to Our Sea Turtles


  The pages that follow describe our sea turtles. They are yours, mine ... ours. That’s right, not just possessive, but inclusive. We chose the book’s title to focus on the unique relationship we have with sea turtles, and on the special obligation we have to protect them.


  What kind of relationship could we have with a wild animal of the open sea? Can there really be a connection between us? Some of you may already realize such a connection. Our physical links to the natural world are obvious, and many of us have emotional connections as well. Could these connections be mutually beneficial? For most of the wild creatures that tread our earth and swim our seas, finding mutually beneficial connections is not easy. But sea turtles are unique. They stand out because we have access to them. The turtles present themselves, tolerate some of our advances, and mysterious as they are, they regularly crawl into our world. Oh yes, and they are awesome animals! Our access to them contributes positively to the human experience. That is, sea turtles can make us happy.


  But what do the sea turtles get out of it? Perhaps, a little understanding ... and some accommodation. Like it or not, our sea turtles find themselves with a potentially obtrusive roommate, with our obtrusiveness having everything to do with our sea turtles’ prospects for life.


  As in all worthwhile relationships, this one will take work. If we accept our connection with sea turtles, then we should take on the responsibility this implies. The benefits of enjoying our sea turtles come with requirements for their steward-ship. We are all in this together.


  [image: frn_fig_006]

  
    A green turtle returns to the sea after laying her eggs. To reproduce, sea turtles must crawl into our world



  

  Audience and Guide Organization


  This book is for anyone who is the least bit curious about sea turtles. We’ve added detail that would help a student of biology or wildlife conservation, but we’ve tried not to overwhelm. To ease into various subjects, we present sea turtles in bite-size installments. We’ve tried to softly introduce the sea-turtle jargon needed to tell their story, realizing that many readers with enthusiasm for nature will only dimly recall their introduction to the life sciences. Bold text will show where new terms are represented in adjacent images.


  The story is in three parts—Understanding, Experiencing, and Saving our sea turtles. We want you to come to know sea turtles, we want you to realize your connections to them, and we want you to sense an obligation to help them out.


  Our Region


  Our regional focus is the Atlantic Ocean and Gulf of Mexico from Canada to Mexico. But sea turtles don’t recognize these boundaries, and neither do we. Much of the story we tell also applies to sea turtles living in the Caribbean Sea and the broader Atlantic, and most of the concepts we introduce are universal to sea turtles living anywhere. The principal gap a reader might recognize is that we only briefly mention two sea turtle species that are either rare or unknown in our region—the olive ridley (Lepidochelys olivacea, rare here) and the Australian flatback (Natator depressus, not here). The map of "Our Region" below shows many features we'll refer to often, including surface currents (light blue lines).


  [image: frn_fig_007]

  
    “Our Region” showing the area covered by this book. Yet many of our sea turtles live part of their lives south and east of this map


  Part One: Understanding Our Sea Turtles


  This is your introduction to sea turtles and their world. We begin with what sea turtles are and where they came from, and we offer portraits of each of the five species that live in our region. Then, we describe sea turtle form and function. This is what makes a sea turtle different from other animals, including the special adaptations that allow sea turtles to live in their world. Next, we introduce the life story of sea turtles—how they begin their lives, develop, grow, survive, breed, and move around from place to place. Lastly, we describe the relationships that sea turtles have to other living things, namely, what sea turtles eat, what eats them, and what other roles they play in the natural world.


  Part Two: Experiencing Our Sea Turtles


  [image: frn_fig_008]

  
    Seeing a young-of-the-year loggerhead sea turtle within an offshore seaweed patch can be part of a boater’s wilderness experience


  This section highlights our connections to sea turtles. We describe the ways that sea turtles contribute to our life experience and we decipher many of the biological clues that sea turtles leave for us. We describe connections and experiences with sea turtles on land, at sea, and in captivity. Descriptions on land include sea turtle nesting, what nesting beaches are like, and interpretations of the many signs in the sand that turtles leave behind for us on beaches. On land, sea turtles have their closest connections to us, including many things we do to threaten them. In the water, sea turtles seem to be distant from us, and indeed, their lives at sea retain many mysteries. But we are much more closely connected to turtles at sea than we might think. Our presence at sea is profound, and some of the most important ways we connect to sea turtles occur in the water. We have numerous opportunities to experience turtles in their marine world, sharing some of their secretive lives as we gaze out to sea, snorkel, dive, or putter about in boats. Wild sea turtles that become sick or injured are often brought into captivity. These turtles establish meaningful connections to us, and they provide us with unique opportunities to experience them. In the last section of Part Two, we describe sea turtles in captivity—how they got there, what care they receive, and how they fulfill their role as ocean ambassadors.


  [image: frn_fig_009]

  
    A hatchling loggerhead sea turtle reflects on its prospects


  Part Three: Saving Our Sea Turtles


  Sea turtles are threatened with extinction. As splendid as they are, and as interesting as they make our world, we run the risk of losing them forever. But not to worry—you have the potential to ensure that this doesn’t happen. Some of the smallest things we do day-to-day can either help sea turtles or hurt them. Many of these decisions we make as individuals are easy. But for all of us collectively, doing the right thing for sea turtles can seem overwhelming. In this part of the book, a little optimism is offered. Conserving sea turtles is a big challenge, but there are numerous opportunities. We’ll describe our incentives to save sea turtles, challenges met and those that lie ahead, the dedication of those working to save sea turtles, and the ways these conservationists operate. This is the part of the book that is meant to instill hope. We’d like for you to know how to feel good about your relationship with sea turtles.





  The Species

  
  [image: chpt_fig_014]
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    A typical immature loggerhead sea turtle (Caretta caretta)

    

  [image: chpt_fig_016]

  
    An immature hawksbill turtle (Eretmochelys imbricata)


  [image: chpt_fig_017]

  
    Loggerhead-hawksbill hybrid with a loggerhead-like carapace


  [image: chpt_fig_018]

  
    Loggerhead-hawksbill hybrid with a hawksbill-like carapace


  What Is a Species?


  In biology, the species is a fundamental category of classification within a system that describes relatedness. In this system (called taxonomy), the rank of species is categorized below the rank known as genus. The species unit is fundamental because it is the lowest category containing all the individuals capable of interbreeding and producing fertile offspring. But it’s not always that simple.


  How Many Sea Turtle Species?


  Worldwide, there are seven, although some believe there are more. It is a debate that reaffirms the evolving nature of science. One controversial species is the black turtle (east Pacific green turtle), Chelonia agassizii (or just a unique population of Chelonia mydas), which does not occur within the range of this book. In our region, we have five sea turtle species commonly found, and an additional rare visitor. We introduce them to you within the pages that follow.


  Sea Turtle Hybrids


  Sea turtles occasionally break the species rules. They hybridize. Reports describe wild turtles that are offspring of green turtles and loggerheads, green turtles and hawksbills, loggerheads and hawksbills, and loggerheads and Kemp’s ridleys. And in some instances, these hybrids reproduce. Weird, huh?


  Depending on the pairing, these hybrid offspring had mothers and fathers whose lineages have been separated for ages, equivalent to the time span separating dogs and cats. Sea turtles may be distinguished among the vertebrates in having the most distantly related lineages capable of producing fertile hybrids in nature.


  Hybrid sea turtles from the same two species don’t necessarily look the same. In the images to the left, compare the head and carapace appearance of a typical loggerhead and hawksbill to two different-looking hybrids. In one hybrid, carapace shape and head coloration says hawksbill. In the other, carapace shape indicates a hawksbill influence, and a reddish color reveals loggerhead genes.


  Sea Turtle Genetics


  Sea turtles are faithful, with a loyalty to place that spans generations. Little turtles learn to recognize the beach where they hatched, and decades later they return to nest there with other members of their clan. This persistence of natal memory is key to understanding the patterns of relatedness within sea turtle populations. The practical science behind this understanding is conservation genetics—the study of diversity within a species so that variety can be conserved. Variety in a population is explained by family histories, which are revealed by DNA. This genetic material can be amplified from a small sample of blood or skin and examined for the information it contains—combinations of component base pairs. Special DNA (mitochondrial DNA) that a daughter receives only from her mother, traces inheritance patterns at nesting beaches. Females nesting on the same beach are more closely related to each other than they are to turtles nesting farther away. This confirms the idea of natal beach faithfulness, and it allows us to describe the natal origins of turtle groups at sea.

  
  [image: chpt_fig_019]

  
    This loggerhead’s blood sample will provide its DNA identity


  [image: chpt_fig_020]

  
    DNA identification reveals how turtles are related

    
  [image: chpt_fig_021]

    A Loggerhead Family Reunion

    Loggerheads don’t have the social units of family, but they do often associate with their kin at “home.” Like other sea turtles, loggerheads show natal homing (natal philopatry), or the faithful return of nesting females to the home stretch of beach where they hatched. Yet, in the decades between hatching and nesting, loggerheads mix it up with a variety of family groups. In this diagram, three colors represent three separate genetic stocks (subpopulations). Any given foraging area may contain multiple stocks. In conservation, these stocks are often termed “recovery” or “management” units.


  [image: chpt_fig_022]

  
    A young, surface-pelagic juvenile green turtle, the size of a salad plate, swims within the open-sea sargassum drift community


  The Green Turtle


  [image: chpt_fig_023]

  
    An adult female green turtle returns from nesting on a central Florida Atlantic beach


  Scientific Name: Chelonia mydas


  The name comes from the Greek word for “turtle” (chelone) and the modifier “wet” (mydos)—a wet turtle


  Other Common Names


  English: green sea turtle, greenback turtle, soup turtle, edible turtle


  Spanish: tortuga verde, tortuga blanca


  Haitian Creole: vèt tòti


Size and Weight


  Most adult female green turtles have a shell straight-length of 31–47 in (90–110 cm) and weigh 265–485 lbs (120–220 kg). Adult males are slightly smaller than females.


  [image: chpt_fig_024]


  Distribution


  Green turtles occur worldwide in tropical and warm temperate marine waters. Nesting occurs on beaches mostly in the tropics and subtropics.


  Summer foraging range in our region extends throughout the Gulf of Mexico and along the Atlantic coast north to Cape Cod, Massachusetts.


  Diet


  Except for the smallest juveniles, these turtles eat seagrasses and algae.


  [image: chpt_fig_025]

  
    Dorsal view showing carapace


  [image: chpt_fig_026]

  
    Ventral view showing plastron Head showing prefrontal scales


  [image: chpt_fig_027]

  
    Head showing prefrontal scales


  Appearance


  Green turtles are sleek, powerful swimmers and grow to the largest size of the hard-shelled sea turtles. Although their name suggests otherwise, green turtles are mostly brown. Their common name comes from a description of their appearance on the inside. The turtle’s fatty tissues have a greenish hue. The name is testament to how green turtles first came to be known, namely, as food.


  On the outside, green turtles are lovely animals. Their teardrop-shaped shells are often unfouled by barnacles or other clinging creatures, which allows the coloration of their patterned carapace to be clearly visible. The carapace is smooth, with scutes that do not overlap. In most green turtles, the scales crowning the head and on the upper surfaces of the flippers match the colors of the carapace. Areas of skin between the scales (the seams) are lighter than the scales themselves. These bright olive or yellow scale “outlines” may be lighter than the skin covering the shoulders and neck, which has sparsely scattered, small, smooth scales. All green turtles have a blunt head and a rounded leading edge to their beak. Their lower jaw sheath is coarsely serrated and has a sharp cusp at its tip. The upper beak is more weakly serrated. Together, the cutting edges of the jaws make an efficient set of seagrass clippers.


  Scute Diagnostics


  A unique combination of scute and scale counts set green turtles apart from our other sea turtle species. Green turtles have four lateral (also called costal) scutes on either side of the midline of their carapace. Four inframarginal scutes, without conspicuous pores, line the sides (bridges) of their plastron. Their head scales are also distinctive in that there are only two elongate prefrontal scales between the turtle’s eyes. Green turtles have a single claw protruding from the leading edge of each flipper.


  Life Stages


  Green turtles change in appearance as they grow to adulthood.


  Hatchlings


  Hatchlings are dark blue-gray on their upper surface and pure white below. Carapace and flippers are thinly rimmed with white.


  Juveniles


  The carapace develops earth-toned sunburst patterns within each scute. Open-sea juveniles are darker above and immaculate white below.


  [image: chpt_fig_028]


  Coastal juveniles are lighter above and butter yellow underneath.


  Subadults


  Older immature turtles may lighten in skin color as they begin to forage in slightly deeper waters away from bright sunlight.


  Adults


  Carapace and upper portions have a brown or olive background, blotched with lighter patches and spattered with dark brown or black.


  Distribution and Movements


  Green turtles swim in all of the world’s warm-water oceans and are most common in waters not far from the tropics. Their principal nesting beaches are also at warmer latitudes. Most green turtle nesting within our region is in southern Mexico, southern Cuba, and southeastern Florida. Juvenile green turtles in our region may have hatched on regional beaches, but also may have come from the densely nested beaches of Caribbean Costa Rica. Hatchlings departing our beaches grow up in coastal waters primarily off Florida, Texas, Bermuda, Cuba, The Bahamas, and Mexico.


Worldwide Nesting Beaches

   [image: chpt_fig_029]

Regional Distribution

  [image: chpt_fig_030]

Young juveniles are in the open sea. Older juveniles inhabit shallow coastal waters. Subadults and adults move to deeper coastal waters

Regional Nesting Beaches

  [image: chpt_fig_031]

Florida hosts the majority of US green turtle nesting. Other important regional beaches are on the southern Gulf of Mexico and in southern Cuba


  Life History


  A green turtle may travel thousands of miles through many different habitats during the two to four decades required to reach adulthood. Habitats they require include sand beaches; oceanic surface fronts and pelagic sargassum; and shallow coastal waters with seagrass pastures, nearshore reefs, and drift algae. Older green turtles occupy more tropical and slightly deeper coastal foraging areas. Adults migrate between foraging areas and their nesting beaches.


  [image: chpt_fig_032]


[image: chpt_fig_033] Nests average 135 eggs, which incubate under sand for 50–60 days. Warm sands (86° F, >30° C) produce mostly female turtles and cooler sands (82° F, <28° C) result in mostly males.



  [image: chpt_fig_034] A few days after they hatch, the hatchlings emerge together from the nest at night, scramble to the surf, swim out to sea, and are dispersed by ocean currents.



[image: chpt_fig_035] Juveniles live near the surface of deep ocean waters and are carried widely by currents.



[image: chpt_fig_036] At about three to five years of age, juveniles swim into nearshore waters and inhabit reefs and seagrass pastures. Subadults nearing maturity move into slightly deeper and more tropical waters.



 [image: chpt_fig_037] Adults mate along migration routes between foraging and nesting areas and immediately off the nesting beach.



[image: chpt_fig_038] About every two years, adult females migrate to the beach where they hatched and make about four nests at two-week intervals.



  Maturity and Reproduction


  Based on growth rates of wild turtles from Florida and The Bahamas, green turtles reach reproductive size in 20 to 40 years. In addition to maturing at different ages, green turtles also mature at different sizes. Juveniles that grow fast mature quickly and are larger at adulthood. After an unknown pubescent period, adult females migrate from their foraging grounds to the nesting beaches where they hatched. Males mate with females along migration routes or near the beach and depart early in the nesting season. During the nesting season, females deposit about four egg-clutches separated by two-week intervals. Eggs are laid within nests the female covers with sand.


  [image: chpt_fig_039]

  
    Green turtle nests produce hatchlings well into the fall months


   
  [image: chpt_fig_040]


  Fast Facts



	Most females migrate to nesting beaches every other year



	Mating takes place along migratory corridors and near the beach



	Females make an average of four nests separated by two-week intervals



	Nests contain an average of 135 eggs



	Hatchlings typically emerge in 50–60 days






  Courtship and Mating


  Most males migrate each season to waters off nesting beaches. Courtship begins a few weeks before females nest and continues during the initial nesting season. A male will initiate courtship by nuzzling and nibbling, mount a receptive female, and remain attached to guard against interlopers (see pages 98, 110). Females intercepted in the surf are sometimes pushed onto the beach with males attached. Despite this paternity insurance, egg clutches often have two to three fathers. Males are likely to mate with several females.


  Where Green Turtles Nest


  Female green turtles prefer steeply sloped beaches with prominent vegetated dunes. Highest density areas are away from human development, lights, and inlets. Green turtles typically nest high on the beach close to the toe of the dune. Peak nesting areas in Florida are south Brevard through Broward Counties.


  The Nesting and Hatching Season


  Green turtles come ashore to nest at night, with peak activity around midnight. First nests of the season are in late May and the latest nests are in October. During the warmest months, nests incubate for about 55 days before producing hatch-lings. Late-season nests incubating in cooler sands have incubation periods that may be over 70 days.


  It’s all about the eggs. As adults, green turtles grow very slowly, putting nearly all of the energy not required for survival into reproduction. It takes a lot. A green turtle ready to breed will depart her foraging grounds and swim hundreds of miles to the waters off her nesting beach. There, she will mate with one or more males and ovulate her first clutch of eggs for the season. When the eggs are fertilized and have their shells, the female will crawl up the beach to the base of the dune, blast out a body pit with all four flippers, dig a chamber for her eggs, deposit her clutch, bury it, and spend the remainder of the two-hour nesting process throwing sand over her clutch. She will move about a ton of beach sand before she is finished.


  After the green turtle leaves the beach, she will have about two weeks to prepare for the next nesting. By the end of her season, she will have nested as many as seven times (average about four). At an average of 135 eggs per clutch, a typical nest contains 15 pounds (6.8 kg) of eggs. With as many as seven installments, this reproductive burden adds production of over 100 pounds of eggs to the energy spent excavating sand on the beach, and to the hundreds of miles traveled since she last ate. Yes, for the two to three months required for her nesting season, our female does not feed. It’s no wonder that females will typically take at least one year off between reproductive seasons.


  [image: chpt_fig_041]


  A female green turtle throws sand to camouflage her nest on a Florida beach


  The biennial cycle of breeding (two-year remigration interval) in green turtles from our region sets up distinct high and low nesting seasons. Although it is not known how the turtles conspire, two consecutive years will often have green turtle nest counts that differ by a factor of five to ten.


  [image: chpt_fig_042]


  A pelagic juvenile green turtle caught feeding on blue buttons


  [image: chpt_fig_043]

  
    Coastal juvenile green turtles graze on turtle grass


  [image: chpt_fig_044]


  Diet


  For most of their lives, green turtles are facultative herbivores. This means that they eat plants, but they are not likely to pass up easily captured animal prey. The youngest green turtles eat mostly animal material, and make a profound shift in diet along with an equally abrupt change in the habitats where they forage.


  Post-hatchlings and Pelagic Juveniles


  Green turtle hatchlings swimming away from their natal beach are fueled by the residual energy in their internal yolk sac. But at the end of their frenzied swimming offshore, a little turtle must eat. Food available at the surface of the wide-open sea is largely restricted to oceanic fronts where currents press together floating stuff, including denizens of the pelagic sargassum community. Within this habitat, post-hatchling and juvenile green turtles opportunistically munch on a wide variety of small, slow-moving animal prey. These include tiny hydroids, crustaceans, bryozoans (moss animals), and jelly animals common within the floating patches of golden sargasso weed adrift on gulf and Atlantic currents. Many preferred prey are wind-dispersed drifters with whimsical names like blue buttons (Porpita), by-the-wind sailors (Velella), and purple sea snails (Janthina). Small turtles also favor dead insects that accumulate in these concentrations of floating material.


  Coastal (Neritic) Juveniles


  When juvenile green turtles depart the open sea and settle into coastal waters, they take up a largely vegetarian diet. As herbivores, green turtles feed on a variety of algal and seagrass species. The rich community of microbes that the turtles maintain in their gut aids digestion of this plant material. Just like animals that graze on land, green turtles cannot break down plant cellulose by themselves, and without the tiny symbiotic organisms living within them, they would starve. The bacterial and protozoan gut flora of green turtles is thought to be specific to the cellulose of particular plant groups. Because of this, individual green turtles typically specialize on only algae or on only seagrasses. Although they seldom mix their salads, green turtles are happy to accept an occasional jellyfish treat along with other opportunities for animal protein.


[image: chpt_fig_045]


A juvenile green turtle grazes on red algae growing on a nearshore reef off eastern Florida


  Subadults and Adults


  As green turtles approach adulthood, they leave the shallow foraging pastures they occupied as juveniles and arrive at more southerly pastures in slightly deeper waters. This marks a habitat shift from bays, sounds, lagoons, and nearshore reefs in both tropical and temperate climates, to sea-grass pastures in tropical and subtropical waters. For adult green turtles that nest in our region, these foraging grounds are the expansive turtle grass (Thalassia) pastures of the Florida Keys, The Bahamas, Cuba, and the northern Caribbean Sea.


  Coastal green turtles in the wild consume small invertebrates only occasionally. But when given the opportunity to eat animal protein in captivity, green turtles can survive for years on nothing else. These captive turtles grow quickly but can become pathologically obese.
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 Juvenile
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 Juvenile
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 Juvenile
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 Juvenile
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  Subadult
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  Subadult


 [image: chpt_fig_052]


  Subadult
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  Adult
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  Adult


  [image: chpt_fig_055]


  Adult


  Unique Traits


  Among the sea turtles, the green turtle is the largest of those with hard shells, it is the only herbivore, and its populations have suffered the most from extensive harvest for food. Some additional characteristics that make the species unique include the green turtle’s variety in coloration and its underwater athleticism.


  Color Variation


  Green turtles display intriguing variation in their carapace color patterns. Juveniles are vibrant with streaks of brown, olive, gold, black, or reddish brown, which radiate as sunbursts from the rear margin of each scute or blur into a noisy scatter of color. Adults are less vivid but almost as variable, with a brown or olive background spattered with dark brown or black. Variation in this pattern includes mottling of brown, yellow, olive, and gray throughout nebulous background color.


  [image: chpt_fig_056]

  
    The green turtle may be the world’s fastest turtle


  A Turtle Fleet of Flipper


  For a turtle, green turtles are really fast. A juvenile or subadult green turtle can swim for short stretches at more than 13 miles per hour (21 kph) when in a rush to outrun a predator. This translates to a little over ten body lengths per second for a typical young green turtle. By comparison, Olympic gold-medalist swimmer Michael Phelps can’t quite reach 5 mph (8 kph) in his shortest race, which for him is about one body length per second.


  Conservation Status


  In the North Atlantic, the green turtle is listed under the US Endangered Species Act as Threatened. The species is also officially protected from harvest in The Bahamas, Bermuda, Belize, Brazil, Costa Rica, Ecuador, Guatemala, Honduras, Mexico, Netherlands Antilles, Nicaragua, Panama, and Venezuela. Most regional countries are signatories to the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), a treaty that lists the green turtle as protected from commercial trade. The International Union for Conservation of Nature (IUCN) has the species on its Red List as Endangered.


  At one time, green turtles were one of the most common large animals on the planet. Millions of green turtles once grazed the seagrass pastures of the wider Caribbean. Today, they are much rarer following extensive declines. Green turtles have been eaten by people for thousands of years, but we can be relatively sure that the last few hundred years have taken the greatest toll. Over this period, human population growth, commercial harvest, and overlap with human activities have increased the green turtle’s risk of extinction.


  Nesting Trends


  Lately, things are looking up for our green turtles. Nest counts over the last 35 years on Florida beaches show that green turtle nesting has increased exponentially. Although the long-term trend is up, the annual variation in green turtle nest counts makes these data noisy. Nest counts in consecutive high and low years can vary by a factor of ten. This scatter of annual nest counts is due to variation in the proportion of total females that have decided to nest in a given year. A two-year cycle often repeats, but in some years, green turtle nesting skips a beat or two, surprising biologists who thought they had figured out the pattern. Despite the messiness of nesting data, the upward trend is certain to represent an increase in female members of the whole population. The trend reveals an unprecedented conservation success story.
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    Our green turtles have shown recent increases

    
 [image: chpt_fig_058]

  
    Typical biennial nesting variation with some recent beat-skips

    
 [image: chpt_fig_059]

  
    The increasing trend inferred from green turtle nest counts
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    At home on a patch of south Florida reef, a subadult loggerhead moves amongst soft corals and sponges


  The Loggerhead Sea Turtle


  [image: chpt_fig_061]

  
    An adult loggerhead surfaces to breathe. The turtle’s strong jaws allow it to crush hard-shelled prey


  Scientific Name: Caretta caretta


  Caretta is a New Latin modification of the French “caret” for turtle.


  Other Common Names


  English: loggerhead, logrit (Caribbean)


  Spanish: caguama, cabezón


  French: caouanne


Size and Weight


  Most adult female loggerheads have a shell straight-length of 31–43 in (80–110 cm) and weigh 150–375 lbs (70–170 kg). Weight varies greatly with body condition. Adult males weigh less than females.


  [image: chpt_fig_062]


  Distribution


  Temperate marine waters and into the tropics, but only occasionally within 8° latitude of the equator. Most nesting is on warm temperate beaches or on those just inside the tropics. Summer foraging range in our region extends throughout the Gulf of Mexico and along the Atlantic coast north to Cape Cod, Massachusetts.


  Diet


  Larger loggerheads eat hard-shelled invertebrates, jellies, and sponges.


  [image: chpt_fig_063]

  
    Dorsal view showing carapace
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    Ventral view showing plastron
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    Head showing prefrontal scales


  Appearance


  Older loggerheads give the appearance of a toughened, worn, brute of a turtle. Adults are typically scarred, notched, and bedecked with barnacles, which presents a figurative and literal roughness around the edges. Yet many would argue that loggerheads have a noble beauty all their own.


  Although shell coloration is often partially obscured by a carpet of macroalgae, large barnacles, and a host of clinging tagalongs, the exposed carapace is a dark reddish brown with a faint radiating pattern of orange, red, brown, and black smears within each shell scute. These scutes are often fragmented and peeling where old layers of keratin flake away as new scutes grow underneath. At whatever rate a loggerhead is able to shed its acquired load of commensal organisms by losing shell scutes, it is not frequent enough to keep many loggerheads from looking much like the sea bottom they rest on.


  The loggerhead’s massive head is its namesake, having a width often substantially larger than our own. A loggerhead’s upper jaw sheath is highly thickened, with a curved leading edge and a blunt cusp. The lower jaw is sheathed in equally thick keratin and has a broad crushing surface at its cusped end. Bulging jowls betray a robust bony framework and strong muscles capable of pulverizing hard mollusk shells.


  Scute Diagnostics


  Loggerheads are distinguished from other sea turtles by having five lateral (costal) scutes on either side of their carapace midline, three inframarginal scutes, and on the head, two pairs of prefrontal scales between the eyes. These prefrontal scales often have one or two intervening scales for a total of four to six. Loggerheads have two claws on the leading edge of the front and rear flippers. One claw is conspicuous and the other is typically flush with the flipper scales.


  Life Stages


  A loggerhead’s features and proportions change as it matures into an adult.


  Hatchlings


  Variable from pale brown or gray to dark brown or charcoal. Most are light below and dark above, but some are uniformly pigmented. The carapace is lumpy with raised scutes.


  Juveniles


  Turtles develop an amber skin and plastron, orange flipper scales, and orange-mahogany carapace scutes. Sharply keeled scutes line the upper and lower shell. Carapace margins are serrated.


  [image: chpt_fig_066]


  Subadults


  Keeled scutes are lost and the carapace darkens to a deep mahogany. Growth lines and partial shedding are seen in carapace scutes. Large barnacles and other growth may cover the shell.


  Adults


  Similar to subadults but without signs of carapace growth. The rear shell notch is less pronounced.


  Distribution and Movements


  Loggerheads are most common in temperate waters just outside the tropics. As an exception to this rule, loggerheads in the northern Indian Ocean nest and forage mostly within tropical waters. The majority of the world’s loggerheads nest in only two places—the southeastern US and northeastern Oman (now showing severe declines). In our region, sizes of coastal foraging loggerheads increase from north to south. Adults are mostly in southern and offshore waters. Our coastal loggerheads in northern waters move south or offshore in winter.


Worldwide Nesting Beaches

  [image: chpt_fig_067]

Regional Distribution

  [image: chpt_fig_068]

Young juveniles live on the open sea. Subadults and adults inhabit coastal waters, but may forage offshore extensively, especially in winter

Regional Nesting Beaches
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Florida hosts about 90% of the loggerhead nesting in the western north Atlantic


  Life History


  During its first ten years, a young loggerhead may circle the entire north Atlantic, perhaps more than once. After this life on the open sea, older juveniles move into coastal waters where they forage at seagrass pastures, channels, and rocky reefs. Many loggerheads move south as they mature, and at age 30 or so, adults begin to make periodic breeding migrations between foraging grounds and nesting beaches. Some subadults and adults forage in offshore waters and on deep reefs.


  [image: chpt_fig_070]

  
[image: chpt_fig_071] Nests average 115 eggs and incubate under the sand for 50–60 days. Warm sands (86° F, >30° C) produce mostly female turtles and cooler sands (82° F, <28° C) result in mostly males.



[image: chpt_fig_072] A few days after they hatch, the hatchlings emerge together from the nest at night, scramble to the surf, swim out to sea, and are dispersed by ocean currents.



[image: chpt_fig_073] Juveniles live near the surface of deep ocean waters and are carried by ocean-spanning currents.



[image: chpt_fig_074] At subadult size, turtles swim into nearshore waters and inhabit hardbottom reefs, lagoons, and bays. Most subadults nearing maturity move into warmer subtropical waters, out to deep reefs, or into offshore waters.



[image: chpt_fig_075] Adults mate predominantly along migration routes between foraging and nesting areas.



[image: chpt_fig_076] Every two to four years, adult females migrate to the beach close to where they hatched and make about three to six nests at two-week intervals.



  Maturity and Reproduction


  Judging by rates at which loggerheads grow, adult size is reached in roughly 30 years. As in most other sea turtles, loggerheads virtually stop growing in shell length when they reach adulthood. Following a pubescent period that may take years, a female makes her first nesting migration. Males intercept females to mate along migration pathways and are seldom seen near the nesting beach. Most females choose beaches close to where they hatched. During the nesting season, females deposit an average of five egg-clutches within sand nests made at two-week intervals.


  Courtship and Mating


  Most adult male loggerheads breed every season. In our region, mating pairs of loggerheads are commonly seen in the spring near the edge of the Gulf Stream (Florida Current) off southeastern Florida. A male clinging to the back of a female often endures bites from rival males. This mate guarding may be effective; most loggerhead clutches have only one father, although some have two or more fathers.

  
  [image: chpt_fig_077]

  
    Hatching of loggerheads follows nesting by about two months



   
  [image: chpt_fig_078]


  Fast Facts



	Females migrate to nesting beaches every two to four years



	Mating takes place along migration routes



	Average females make five nests separated by two-week intervals



	Nests contain an average of 115 eggs



	Hatchlings typically emerge in 50–60 days






  Where Loggerheads Nest


  Nesting loggerheads seem to prefer steeply sloped beaches with coarse sands and prominent vegetated dunes. The areas of highest nesting density are away from human development, lights, and inlets. Most loggerhead nests are on the open beach between the highest recent tide line and the toe of the dune. Peak nesting areas are in Florida between Cape Canaveral and Fort Lauderdale, although there is good nesting in southwestern Florida and near Cape Romain, South Carolina.


  The Nesting and Hatching Season


  Nesting is at night, with peak activity around midnight. The first nests of the season are typically in late April in south Florida and in early May for more northern beaches. The last nests are in early September. Hatchlings emerge from nests late June into November. The incubation period for warm nests may be as short as 45 days. Cool, late-season nests may require more than 70 days to produce hatchlings.


  A loggerhead’s reproductive effort begins years before she nests. That is the time required to gain sufficient weight on the foraging grounds so that a season’s worth of eggs can be produced. Females that are not nutritionally ready for reproduction will forgo breeding and wait for fatter times. Sensing readiness, a female will migrate hundreds of miles to arrive at her nesting beach, encountering her mate (or mates) along the way. During her nesting season, an average loggerhead will lay 575 eggs, an expenditure weighing more than 53 pounds (24 kg), which is about 21% of her total weight. During all this, she does not eat.


  Each of the five or more clutches produced by a female loggerhead requires a two-week period during which yolked follicles are ovulated, fertilized with stored sperm, coated with albumen, and wrapped in eggshell. With her clutch of eggs ready to lay, a loggerhead will move into the surf zone and make her nesting attempt after nightfall. An average loggerhead will abandon one nesting attempt above the recent tide line before successfully depositing her clutch in a nest. Success means crawling to a sufficiently elevated beach site, moving the top sand layer away, digging a hole, laying eggs in it, burying them, and disguising the site by scattering sand on top of it. After five or more nesting episodes, a loggerhead will migrate back to her foraging grounds. A female will take part in nesting every 2.7 years, on average. During lean times on foraging grounds, this remigration interval is lengthened. Some years with low numbers of nests are partly due to such privations.
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A nesting loggerhead sea turtle camouflages the location of her egg clutch by throwing sand behind her
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Portuguese man-o-war—a spicy loggerhead snack
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The sargassum swimming crab, carapace width to 2 in (5 cm)
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  Diet


  Loggerheads are generalist carnivores that have a talent for cracking hard-shelled prey. But they are more than willing to munch on a variety of squishy animals as well.


  Post-hatchlings


  After a day or more of frenzied offshore swimming and a day or two of slower oriented stroking, a hatchling loggerhead takes its first bite of food and graduates to the post-hatchling stage. At this point, the turtle has exhausted the internal yolk it retained from the egg and is in deep water dozens of miles from land. A loggerhead’s early tastes are not discriminating. Its meals are likely to include any of hundreds of small items floating within open-sea lines where surface waters converge. The most prominent items are animals of the pelagic sargassum community, such as hydroids, copepods, bryozoans, tube worms, and tiny crustaceans. Also common are wind-dispersed drifters like blue buttons, by-the-wind sailors, purple sea snails, and blue glaucus sea slugs. Other drift foods include dead insects.


  Pelagic (Oceanic) Juveniles


  As a loggerhead drifts far from its natal beach, it is no longer considered a post-hatchling. The turtle becomes a juvenile. At this stage, a loggerhead is better able to dive for prey below surface waters and sargassum patches. In addition to larger surface animals like Portuguese man-o-war (Physalia), floating sea snails, and gooseneck barnacles, juveniles make occasional deep dives to feed on jellyfish and salps (translucent, free-swimming sea squirts).


  Coastal (Neritic) Subadults and Adults


  After about a decade on the open sea and growth to a little over fifty pounds, loggerheads in our region swim into western Atlantic coastal waters. They are only about one-third of their way to maturity, but they have reached a size allowing them to feed on large bottom-dwelling animals. This seafood varies across habitats, but general menu items include large invertebrate animals, most of which live closely associated with the sea bottom. Favorite foods of coastal loggerheads include tough-shelled crunchy animals like horseshoe crabs, nonswimming crabs, marine snails, bivalve mollusks, and sea pens (plumelike colonies of coral-related animals). Loggerheads also enjoy softer foods like jellyfish, sea squirts, sea cucumbers, and anemones. To catch their food, loggerheads muscle through obstacles between them and their prey. This often means consuming the sponge and coral concealing a cowering crab, or flipper-plowing through bottom sediment to get at burrowing bivalves, a behavior called infaunal mining. Where available, loggerheads will eat (scavenge) fish. Most often, these are fish originally caught in trawls or gill nets that were dumped overboard as bycatch. Large numbers of fish are
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  The Hawksbill Turtle
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  Kemp’s Ridley Turtle
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  The Leatherback Turtle
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  A Turtle’s Courage


  Unlikely journeys commence with hope;


  with a little help from friends,


  we whittle walls and best we cope,


  during moments we depend.


  Unsure steps strike stray and feckless,


  our footing is not sure.


  But excitement tests, however reckless,


  a pace we can endure.


  Brothers on our passage fall,


  their lives beget more lives.


  Sisters lost no longer crawl,


  their entrusted spark survives.


  The foamy green, the mountain sea,


  the crush consuming ardor,


  can propel us unexpectedly,


  and compel us to try harder.


  An endless trial of ocean blue


  deludes as struggles never ending,


  but life’s much more before we’re through,


  than a wait for fates impending.


  A turtle’s courage is one of pluck.


  Adversities don’t hinder.


  No moment wasted lamenting luck


  in a hundred years of splendor.


  ~ Blair Witherington
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    A hatchling loggerhead with indomitable courage makes small steps toward a nearly insurmountable goal. Be like her.
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