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This book is for the legions of volunteers and professionals in all nations and cultures working to protect and promote our planet’s biodiversity.





“We have the dubious distinction of being the deadliest species in the annals of biology.”

—Yuval Noah Harari, in Sapiens



“I have great faith in optimism as a guiding principle, if only because it offers us the opportunity of creating a self-fulfilling prophecy.”

—Arthur C. Clarke, 2007, in a farewell video recorded on his ninetieth birthday



“Humans have the potential not only to create happy lives for themselves, but also to help other beings.”

—The Dalai Lama, in The Dalai Lama’s Little Book of Wisdom



“May your children swim in an ocean full of turtles.”

—Osha Gray Davidson, in Fire in the Turtle House






Preface

I am a biologist, but first and foremost, I am a lover of nature. It is a tragic moment to be so, as I behold an extinction event comparable to those which took from us the once ubiquitous trilobites, the nautilus-like ammonoids, and the dinosaurs.

I am hardly alone in this role. You, too, are a witness. As is everyone you know. As is every person alive today. But we are more than mere spectators. We watch the tragedy of the Anthropocene unfold, the epoch during which our kind shapes the planet, and by virtue of being alive, we participate.

It is perfectly natural to look at our situation with disgust, anger, and pessimism. But I do not want bitterness to define what is left of my life. I want, somewhat desperately and unreasonably, to live with hope and optimism.

I set out in search of something resembling good news with a sense of dread, with a nagging knowledge that I might encounter little in the way of promise and much along the lines of anguish. Or that all I might find would be something akin to a group of concerned citizens applying self-adhesive bandages to the still-warm but pulseless victim of a drive-by shooting. I might be chasing something that cannot exist, something as impossible as a flying mermaid or a diving unicorn.

But I also set out thinking of sailors confronted with catastrophic sinkings, trapped on lifeboats for weeks on end far out at sea, the food supply long gone and drinking water maddeningly rationed. The best predictor of their survival, of their success, has never been physical fitness or past experience or an ability to swim. The best predictor has always been their faith in a better future. “For if any of them had despaired,” wrote William Bligh in 1790, “he would most probably have died before we reached New Holland.” The “them” to which he referred were the eighteen men cast away by the Bounty mutineers, the men who sailed with Bligh for 3,618 desperate miles in a 23-foot-long open boat before reaching a safe harbor.

I wrote this book while weathering the COVID pandemic in Mexico’s Gulf of California (still known to many as the Sea of Cortez, although that name is falling out of favor with some in Mexico today), having sailed northwest from Nicaragua just as Central America closed its ports. Had protective measures not rendered the crossing of borders so difficult, I might have taken a wider-ranging, more peripatetic approach to this book. I might have sought out firsthand experiences and stories of turtle conservation in Australia, Asia, Africa, and the United States. But before long, I realized the story of turtles in Mexico, and specifically in the Gulf of California, was exactly what I was after.

In parts of Mexico, people face problems that many in the wealthy world have little hope of understanding—problems with poverty, with education, with frequent power outages, with cartel violence, with the tenuous nature of the rule of law, with a lack of opportunity even for the talented and hardworking. For people living on the shores of the Gulf of California, add to these challenges the scarcity of freshwater and, in many areas, the absence of anything resembling a serviceable road.

And yet, sea turtle populations here are bouncing back, or seem to be. If sea turtles can recover in the Gulf, why not other species in other places? Mexico taught me that there may be room for hope even as we face the seemingly overwhelming wave of extinctions that we caused. But at the same time, hope does not assure positive outcomes. Could what I saw as conservation successes be sustained? Was there room not only for hope, but for optimism?

While writing this book I became so depressed at times that I had to put everything aside. I would spend a day, three days, a week, a whole month feeling terribly sad and deeply troubled. I would walk the rocky hills surrounding the Gulf of California. I would paddle my kayak around islands. I would swim and dive. I would sail forty miles north or twenty miles south to a new anchorage, a new place, the grandeur of even the diminished nature around me always holding my attention, distracting me as I attempted to reject despair in the face of biological catastrophe. But always I stumbled upon signs of the disappearance of organic wealth which is everywhere apparent. To anyone unfortunate enough to be trained and experienced in field biology, the evidence is abundant, in plain and glaring sight.

Occasionally, I simply refused to think of that horrible phrase, that most obscene combination of words, “human-caused extinction.”

But I would return to the work, to my search for optimism with regard to this living planet and our role, the role of humanity, in its future. Without optimism failure is all but assured. Without optimism there is no compelling case for change. Why even try to fight the enemy if that enemy has already won?

I am by my nature an optimist, at least in the long-term. But realize this: I am no fool. I know humans are capable of notorious transgressions, that they have and will continue to commit crimes not only against humanity but against life itself. I see daily evidence of stupidity, misunderstanding, ignorance beyond belief, and relentless selfishness. Even so, I also see promise. I see examples of decency, wisdom, and self-sacrifice. Because I am no fool, I see the good despite the bad. I see the ability of our own flawed species to grow over time, to change our ways, and maybe, before it is over, to do more good than harm.

It was thoughts like these that drove away despair and allowed me to return to my words. And it is thoughts like these that continue to guide me in my life.

My hope is that this book will in some way allow others to see what I have come to see: This extinction crisis can and must end, and we can all be part of its demise. I am far from perfect, and I know I can be better. I can do better by my fellow species. And maybe, sometimes, I can motivate other people to do a better job of protecting their fellow species.

With all this in mind, I will know that the effort I have put into this book is worthwhile if its existence somehow results in the protection of a single reproductive female turtle. And even more so if that success cascades, spawning through the magic of inspiration additional victories not only for sea turtles, but for the magnificent spectrum of other species who share our world.




ONE The Sexual Turtle

Truth be told, long-distance sailing at its best can and should be boring. The wind should be from the right direction, slightly abaft of the beam, and of the right strength, neither too strong nor too weak, a Goldilocks wind. The captain and crew should be content and well-fed, reasonably sober and out of the sun. Few things on the boat, or at least few things of importance, should be broken or breaking. The bilge should be dry, signifying a boat not faced with the immediate risk of sinking. Nothing should be on fire.

When boredom sets in, the helmsman stares at the waves. A form of meditation transforms the day. The boat moves, the mind wanders, the eyes take in an ever-changing sea.

I was the helmsman on such a day, sailing with my wife some few miles off the Pacific coast of Mexico, when there they were. Turtles screwing, specifically olive ridley sea turtles, Lepidochelys olivacea to the overly educated. One clung to the top of the other, flippers of the uppermost clasping the shell of the undermost, the lower of the two seeming to swim for both of them, keeping them on or near the surface and in view under a blazing sun.

Male on top, for those who are curious about such things.

There are of course other ways to describe this sighting. A biologist might choose a word like copulation. Or coupling. Or mating. But despite my habit of sailing from place to place with no visible means of support, I am a biologist. I have spent my career studying animals and plants, and while I no longer draw a regular paycheck I remain an observer of all things living. In my experience the best biologists save the more polite words for polite company, for reports to funders, and for papers in scholarly journals. A biologist in the field, stumbling upon such a sight as the one before me, is as likely as not to rely on the vernacular. Screwing works well, as does bonking, or, as a friend often says with regard to paired caribou and bears, humping. And even, in cruder moments, simply fucking.

So this is where it starts—my interest in turtles, my sea turtle story. With screwing. With reptilian marine sex. With turtle erotica. With wildlife porn.

And yet, in the here and now of the helmsman on watch, I do not know that what I am seeing will become a story. I do not understand that on this day, at this moment, I have set out on a quest for optimism in a world in which humans have become by far the single greatest force behind the annihilation of life on Earth, the exterminators of myriad and diverse species large, small, and all sizes in between.

I have embarked on a search for optimism when the reality of the situation has progressed far beyond the realm of pessimism to what might fairly be described as calamitous and catastrophic. Doomsday lies faintly visible on the horizon, but these two turtles, one on top of the other, full of lust in clear water under a bright sun, offer hope. They are a living sign that optimism may not yet be entirely naïve.



A digression, by way of explanation, and only the first of several.

It is simple, really. We are just the two of us, man and wife, captain and captain. We are both biologists—specifically, I am an aquatic ecologist and Lisanne is a marine biologist, at one time specializing in corals and sponges but later branching out to work with gray whales in eastern Russia.

Some years ago, we decided to trade our mainstream habits for the life afloat, for the opportunity to spend time closer to nature. Since then we have been on a slow voyage to no place in particular.

Now we have sailed into the coronavirus years. We crossed through the Panama Canal from the Caribbean to the Pacific just as the pandemic was beginning to make regular headlines. We made our way up the coast as the news worsened. By luck, we left Nicaragua the day before the nation’s authorities closed its ports, declaring, without warning, that no one would leave and no one would enter. We sailed offshore past Guatemala and Honduras and El Salvador to Mexico, not knowing what to expect. But the Mexican authorities welcomed us. We cleared into the country, wearing masks and maintaining distance, in Chiapas, the first harbor north of the country’s southern border. Two months later, despite the confusion that reigned throughout the world, we continued north, eager to escape the worst of the hurricane zone before summer set in. We sailed toward the Gulf of California, toward Steinbeck’s Sea of Cortez.

As to our boat, Rocinante, she is a mostly restored 1965 ketch, meaning she has two masts, the shorter one standing just forward of the rudder post. By modern standards she sails somewhat inefficiently, clumsily, and slowly, but she is solid and safe, a John Alden design with classic wine-glass lines.

As sailors, we have been and will remain on the learn-as-you-go program, thankful for a forgiving boat. As biologists, too, we remain on the learn-as-you-go program, working on whatever strikes our fancies, on whatever we might happen to see as we sail from place to place with no definite schedule and no clear destination.

Rocinante, the name of the boat that we call home, comes from the novel Don Quixote. Specifically, Rocinante was Don Quixote’s horse, a weathered farm animal that became a noble steed in the mind of its delusional master.

For the record, Lisanne would probably not choose to apply the word “screwing” in reference to copulating turtles. But neither would she object to such a term, which in her view would likely appear not so much crude as simply direct.



People like sex. Well, I cannot speak for all people, but I can speak for myself and most people I know well enough to discuss such matters. The same can and has been said of most animals.

Jonathan Balcombe, a biologist specializing in animal behavior and author of books with titles like What a Fish Knows, Pleasurable Kingdom, and, most recently, Super Fly, told me that turtles probably enjoy sex.

“It’s not a stretch to think that turtles enjoy sex,” he said, “at least not in my book. Or any of my books. I always try to include something about enjoyment of sex in my writing. Even in my new book about flies. Fruit fly studies in Israel show that the flies enjoy ejaculation. They sense ‘reward’—you’ll hear the word ‘reward’ in the sciences more than ‘pleasure.’ If one can make the case that flies enjoy sex one can make the argument that turtles enjoy sex. Not sure what the science says. One way to see how they are feeling is to sample their blood. Look at their dopamine levels. I would really be surprised if it turns out that turtles don’t get some pleasure out of sex.”

Why am I dwelling on sex? Obviously, it is a great topic in and of itself, but here its importance lies with the connection it makes between us and them, between we humans and a host of other living organisms.

It is not the only thing we have in common with other organisms. It is just one example of many.

No one should be surprised by this. All living organisms on Earth can be traced to a single common ancestor, to the Last Universal Common Ancestor, or LUCA.

In 1859, Charles Darwin wrote, in On the Origin of Species, “Therefore I should infer from analogy that probably all the organic beings which have ever lived on this earth have descended from some one primordial form, into which life was first breathed.”

This was not quite the LUCA. The LUCA probably lived among other organisms. It was not the first to ever live but rather the earliest to live whose descendants remain with us today. The LUCA is the one whose genetic hoofprint was lucky enough to succeed for something close to four billion years in an ever-changing world, taking the form of species beyond counting, hanging on in no small part because of the diversity it facilitated.

This is not crackpot stuff. This version of reality is brought to us by modern science. It is surrounded by discussions that only molecular geneticists can love, by debates over the role of horizontal gene transfer, by sentences along the lines of this one: “We analyzed this LUCA gene (LG) group, and a random sample of 500 genes from the gnomAD database (RG group).”

Laugh if you like, poke fun at scientists and the sciences, at their perpetual chasing of grant money and their publishing of papers in erudite though seldom-read journals. But think it through and it is not at all surprising that we—the greater We, the We that includes us and turtles and amoebas and pine trees, among others—are clearly related to one another. Cousins. Not first or second or even third cousins, but still cousins.

The LUCA probably used RNA as a means of copying itself, of reproducing itself. Although DNA gets most of the press today, in fact we too use RNA in our reproductive cycle. The LUCA manufactured proteins—that is, it built itself, it grew—just as we do. The LUCA used adenosine triphosphate—ATP, which some might remember from high school biology classes—as a means of storing and moving energy from place to place. The LUCA had genes that can still be found today, widely distributed, the ultimate family heirloom passed down through billions of years.

It is hard to believe that the LUCA enjoyed sex. The LUCA was an early microbe that, in all likelihood, reproduced primarily asexually. Occasional forays into sexual reproduction, into the endlessly fascinating exchange of bodily fluids or at least genetic material, may not have resulted in anything that we humans would have recognized as pleasurable. It may well be that enjoyment of sex arose far later in the history of life. This is the sort of thing that remains impossible to prove or disprove. I know of no credible, or for that matter frivolous, research on this topic, and so will leave further consideration to the imagination.



So there I was, at the helm off the Pacific coast of Mexico, continuing our sail northwestward, occasionally watching turtles and thinking about sex and LUCA, and about just how closely the man at the helm and the turtles in the sea are related. Which led me to think about all of the sea turtles I had seen before. In the Atlantic, in the Mediterranean, in the Adriatic, the South China Sea, the Caribbean, the Gulf of Mexico.

I have had the good fortune, over many years, to see greens, hawksbills, olive ridleys, and loggerheads. I have probably seen, from a distance and fleetingly, a leatherback. That leaves only two existing species out of sight, the Kemp’s ridley of the Caribbean, which is similar enough to the olive ridley that I may have seen one without realizing it, and the flatback, which frequents the areas surrounding the northern coast of Australia.

Which in turn led me to remember that, as a boy, I had once worried that sea turtles would disappear forever. That they would go extinct. Poof. Gone. Never to be seen again. And at that time I was a turtle virgin. I had never had the privilege of seeing a sea turtle in the wild, of watching one of these strange armored beasts swim or feed or breathe or copulate.

Thanks to humanity, sea turtles, after more than a hundred million years on Earth, were on their way over the finish line. They were on their way out. They might disappear, I thought, before I ever had a chance to see them.

At the time it was a legitimate worry.

But then, poof, sea turtles were listed as endangered, protected by law in the United States and throughout most of the world. Now they are so common that I can watch them having sex. At least, one species of them is so common in this one region that I can watch them having sex.

But that second poof, the one of protection, was less of a poof and more of a long, quiet sigh that continues to this day, a somewhat but not entirely successful sigh that is an important part of the current leg of the sea turtle story.

Those are among the things that went through my wandering mind as we sailed up the coast, stopping at places like Puerto Vallarta, where we could buy boat parts; at San Blas, where we could go upriver to see hundreds of crocodiles and thousands of black-bellied whistling ducks; at Isla Isabela, where we could walk quietly among nesting blue-footed boobies and spend Christmas with fishermen; at Mazatlán, where we could ride bicycles along the clifftop shoreline. After each stop, back underway, more turtles popped up, some alone and some paired, coupled, occasionally so abundant and absorbed in their own thoughts and deeds that we had to change course to avoid running them down.



Extinct. We toss that word about casually for everything from dinosaurs to mastodons, from dodos to passenger pigeons, from Java Man to Neanderthals. And, well, for turtles and tortoises.

Take, as examples, two species of freshwater turtles, Viesca mud turtles, last seen in 1961, and Nubian flapshell turtles, last seen in 2000. Or take this dire sentence from a 2018 article in the academic journal Bioscience: “As of 2017, 356 turtle species were recognized worldwide, of which approximately 61% are threatened or have become extinct in modern times.”

But the word extinct was not so long ago used only to convey the putting out of a candle flame and the wiping out of debt. Application of the word to living beings, to organisms, was rare before 1800. The possibility that a species could go extinct resided somewhere between the not-considered and the unthinkable.

Early applications of the word to life and death were cautious, guarded. Look at the 1753 paper breathlessly titled, “A Discourse Concerning the Large Horns Frequently Found under Ground in Ireland, Concluding from Them That the Great American Deer, Call’d a Moose, Was Formerly Common in That Island: With Remarks on Some Other Things Natural to That Country,” by Thomas Molyneux. “That no real species of living creatures is so utterly extinct,” wrote Molyneux, “as to be left entirely out of the world, since it was first created, is the opinion of many naturalists, and is grounded on so good a principle of providence taking care in general of all its animal productions, that it deserves our assent.”

No, Molyneux argued, animals could not go entirely extinct. Even if a species might be wiped out in one part of the world, so decimated “as to become there utterly unknown,” it would persist elsewhere. As he put it, “It cannot be denied but the kind has been carefully preserved in some other part of the world.”

Regarding the animal referenced in his title, the supposed moose, the grand creature responsible for the giant horns found buried in Irish soils: It could no longer be found in Ireland, he claimed, but it still roamed free in America.

He was, of course, dead wrong. The creature he called a moose was something else entirely. Moose grazed happily enough in North America, but the last lonely majestic Megaloceros giganteus, with its moose-like antlers that could stretch more than ten feet wide, had died, or more specifically had been killed by Molyneux’s ancestors, seven thousand years before he himself had been born.

Or look at the words of none other than Thomas Jefferson, from 1797, when he was serving as vice president of the young United States under John Adams. “The animal species which has once been put into a train of motion,” he wrote, “is still probably moving in that train.”

Enter Georges Cuvier, born in 1769. Looking at the record found buried beneath Paris, Cuvier saw layers of saltwater and freshwater inundation and the appearance and disappearance of species unknown to humanity. He put his faith in the evidence he found rather than in the opinions of men like Molyneux and Jefferson. While Napoleon and his thugs wreaked havoc across Europe, Cuvier wrote of global changes that ended lives not only of individuals but of lineages, giving us wonderful insights as well as delightful sentences. Such as this: “All these facts, consistent among themselves, seem to me to prove the existence of a world previous to ours.”

He would eventually tell the existing world that fossilized mammoth and mastodon jaws were not at all the same as those found in living elephants. Seven decades after Thomas Molyneux’s strange moose paper and two decades after Jefferson’s rant, in the 1818 English version of his 296-page Essay on the Theory of the Earth, Cuvier was using the words “extinct” and “extinction” somewhat casually, as in “the ancient and now extinct species were as permanent in their forms and characters as those which exist at present” and “their races even have become extinct, and have left no memorial of them except some small fragment which the naturalist can scarcely recognize.” He would go on to catalog forty-nine species found nowhere but in the fossil record.

This is how “extinction” came into the lexicon as we know it today. The term and the concept can be used unapologetically, without flinching. Thanks to this change in the language I can write, with no need for much explanation, that more than five hundred species have gone extinct in the last hundred years. Five hundred species. That is more species than the average person can name or recognize. This does not count the legions of species with limited habitats that go extinct before they are even recognized as species, the tiny beetles and spiders and ferns, not to mention nematodes and tardigrades and mushrooms, all falling victim to axes and bulldozers and agricultural poisons before being cataloged, before being appreciated by their cousins, the humans. Include these, and we go from five hundred species in a hundred years to eight thousand species in a single year. Or more. Maybe, as the United Nations Convention on Biological Diversity concluded, more than fifty thousand species per year.

The numbers are debatable and are in fact debated. But even at the low end, the numbers are high.

Consider this: The background extinction rate, the number of species lost per year during typical periods in the history of our planet, is something like 0.00143. That is, in more typical times, we might expect to see one extinction every seven hundred years, not even close to five hundred in one hundred years, and far, far fewer than eight thousand in a single year.

For now, for just a few minutes, forget about the numbers. Ignore the unknown species found only in small areas and perhaps never seen or at least seldom noticed by people. Cast all that aside and take a moment to remember our more well-known and charismatic cousins. Pause long enough to say goodbye to the Tasmanian tiger and the Caspian tiger, farewell to the Carolina parakeet and the heath hen, so long to the Caribbean monk seal and the Japanese sea lion. Not see you later, but see you never again. No more sex for any of you.



Charles Darwin, well before he wrote his landmark On the Origin of Species, well before he penned The Voyage of the Beagle, discovered what turned out to be a new genus of frog, one which would be called Rhinoderma. This was when he was in Chile, taking a break from his chronically seasick life aboard the Beagle. He was twenty-five years old.

There are two species in the genus, Rhinoderma darwinii and Rhinoderma rufum, the southern Darwin’s frog and the northern Darwin’s frog. South or north, the two species look similar and in fact were considered one and the same until 1975. They have in common inch-long bodies sporting arrow shaped heads, spindly limbs, and brown or green backs. But on closer examination the northern frog has a membrane between its toes that is more or less absent in its southern cousin, and their calls differ to the well-trained ear. Neither species stands out. In fact both are frogs that could be easily overlooked in the leaf litter that they call home.

Weirdly, they, along with the sea horse, are alone among living or recently living vertebrates in which the males internally brood their young. After mating, male Darwin’s frogs pick up developing eggs with their mouths, dropping them into their swollen vocal sacs where the eggs hatch to become tiny tadpoles. In the south, the tadpoles live in the male’s vocal sac for up to ten weeks before finally changing into tiny frogs, which then hop their way out into the world. In the north, the tadpoles are released into the wild before metamorphosis. To make a peculiar story even stranger, whether south or north, the eggs ingested may have been fertilized by the brooding male or by some other male that is no longer on the scene.

Why is Rhinoderma relevant? Why care about Darwin’s frogs? Only because the animals appear, at this time, to be in trouble. The southern Darwin’s frog is endangered, hanging on in lonely groups restricted to isolated patches of habitat. Its close cousin, the northern Darwin’s frog, is almost certainly already gone, last seen in 1981, one of the unfortunate many that have made a mockery of the background extinction rate in our times. What happened to the curious little frog? No one can say for sure, but probably Rhinoderma rufum has fallen victim to an amphibian-skin-infecting fungus that not long ago had a limited range but that today, probably thanks to jet-setting humans with sticky boots, can be found pretty much everywhere.



One might say turtle sex is where the sea turtle story starts, with the joining of sperm and egg on a sun-scorched sea. One might, but I would not. To me, this would be a short-sighted vision of the sea turtle’s long slow swim.

To me, the starting line lies in the distant past, some four billion years ago, long before the first turtles joined together in reptilian matrimony, long before even the rise of the reptiles, or for that matter the appearance of the first of the vertebrates. The starting line lies on a very young Earth.

One could place the starting line even earlier, at something just shy of fourteen billion years ago, at the birth of the universe, when the precursors to the stuff that would eventually become sea turtles came into being. As astrophysicist Carl Sagan once said, “If you wish to make an apple pie from scratch, you must first invent the universe.” But that view might be on the extremist side.

But what about the finish line? Where will this story end?

Extinction, whenever that might be. Extinction of sea turtles or extinction of humanity, whichever of these two inevitabilities may come first. Extinction of sea turtles because, aside from some epilogue about their legacy, once the last one is gone the story of sea turtles has come to an end. And extinction of humanity because without us, as far as we know, there are no storytellers, or at least no storytellers capable of managing a story as complex as that of the sea turtle.

Wait a minute, one might say. This book, so says its subtitle, is supposed to portray a search for optimism. Yet here the extinction of sea turtles or the extinction of humanity are thrown out right from the start as inevitabilities. What kind of positive outlook is that?

It is the kind that does not define extinction itself as a problem. Extinction is perfectly natural and a necessary part of life. On average—a weird sort of average, to be sure—any one invertebrate species will last about eleven million years, while vertebrate species are less long-lived. The average mammal species might be good for a mere million years, give or take.

The numbers themselves are not so important, and they are, after all, just estimated averages. The point is that species go extinct in the normal course of events.

No, the problem is not extinction. The problem is premature extinction caused by humans—by human exploitation in some cases, by human apathy and carelessness in others.

Wait a minute, one might say again. This is supposed to be a book about sea turtles. At this point one might be a bit suspicious about where all these words are going. One might be concerned that this book is about more than just sea turtles.

If so, one would be correct, because this is a story more complex than that of sea turtles, more complex than that of any single species or group of animals or plants or fungi. One might even suspect that a book subtitled The Search for Optimism in an Epoch of Extinction might have something to say about how we strange creatures that call ourselves human beings interact with our distant cousins a million times removed.

All true, but this is still a book about sea turtles.

When I was a boy, my father had a motivational poster tacked to the wall of his basement workshop. The poster showed a box turtle or a tortoise and the words, “Behold the turtle: It makes progress only when it sticks its neck out.”

Sea turtles, unlike the 350 or so other named and still living or recently extinct species of turtles and tortoises, have no ability whatsoever to withdrawal into their shells. Their necks, as long as they live, are out. As is mine, I sometimes think, for having the audacity to attempt to search for optimism in the midst of this extinction crisis.



It is my hope that the story conveyed here will not one day unfold as the worst of all tragedies, a collection of horrible events ending unhappily in the untimely expiration of one of its protagonists. What humans have done to sea turtles in the past few centuries is without a doubt terribly shameful, in the sense of something about which we should feel collective shame. But still, I cling to the belief that in the end, the story of the sea turtle will not be unmanageably sad. It will not be tragic. I know turtles will eventually go extinct through natural causes, maybe before or maybe after the extinction of our own kind, but their extinction will not be our fault. At least I hope not.

Take this as evidence of my bias toward optimism.

Note that I write these words understanding that there exist among us those who will not agree with anything resembling an upbeat outlook when it comes to the extinction crisis. Optimistic environmentalism has been called an oxymoron, and at least one writer has suggested that optimistic environmentalists may be not so much oxymorons as just plain morons.

Let the naysayers cast stones as they please. For myself, I will search for optimism. Within limits and with caveats, and knowing that things will get worse before they get better, I see optimism as the only path to success when it comes to ending the biodiversity crisis. That is why I spent two years sailing in the Gulf of California on what amounted to an uncertain quest for good news.



As we sail northwest along the coast, we continue to see paired turtles, more screwing, usually a mile or more from the coast, but occasionally in anchorages and once at the mouth of an estuary, within a boat’s length of rocks placed to protect a channel leading shoreward into dense mangroves. Ashore, along the beach that stretched in either direction from the channel and its protective rocks, people sat under palm trees and swam in the shallows. Children dug in the sand. Fishermen cast lines from the rocks or waded out onto sandbars.

We watched the turtles and the people for half an hour. As far as we could tell, no one but us noticed the turtles. Likewise, the turtles did not appear to notice the people. But the turtles, of course, were preoccupied.

So how about more on the sex life of sea turtles? It seems to me that few of us know much about the topic. It is not that humanity does not know a great deal about turtle sex, but that the average human does not devote much time to thinking about it. Perhaps no time at all before reading the next few paragraphs.

Here is how it works.

All turtles, of course, start as hatchlings. To contribute to the long-term conservation of the species, a turtle must at the very least live long enough to become sexually mature. The animals, male and female, must survive long enough to dispense with virginity for the common good.

Age of consent varies among species, from as little as seven or eight years for leatherbacks to as much as forty years for greens. A frequently offered and disturbing estimate: Something like one out of every one thousand sea turtle hatchlings survive to maturity.

The survivors, both males and females, lead solitary lives for the most part. But when mating season arrives, they make their way toward established nesting beaches. Males arrive first, lurking around offshore, waiting for females. There is little in the way of obvious or even subtle courtship or selection. A male sees a female and climbs aboard, mounting her from above and behind, using long claws on his front flippers to hang on to the leading edge of her shell. His claws often leave marks.

Turtle anatomy is generally similar to human anatomy, but with some differences. The shell, for example. But also, turtles—like other reptiles, birds, amphibians, and a handful of mammals—possess a cloaca, a single opening to the urinary tract, the downstream end of the digestive tract, and the reproductive tract.

In sea turtles, the cloaca sits at the base of the tail.

Atop the female, the male twists his tail forward under the female’s shell. His penis emerges from his cloaca. It is a penis, incidentally, that can be half as long as his shell. He slides it into her cloaca. Then he maintains his grip.

Under normal circumstances, sea turtles use their front flippers for propulsion and their rear flippers for steering. The male, with his front flippers occupied, relies on the female to keep the pair afloat, to carry them to the surface now and then for a breath of air.

Other males may show up. They may nip and bite at the male in place. But he has no interest in letting go.

Copulation may continue for twenty-four hours. Or longer.

With the deed completed, the male slips away without ceremony. He will rest for a while before finding another female, and perhaps another. Or not.

The female also mates again, and perhaps again. Or not. She has the ability to store sperm, and can use the sperm from a single copious donation to fertilize her eggs throughout an entire nesting season.

Why do I twice throw in the caveat, “Or not?” Because some evidence suggests that sea turtles mate repeatedly in a season, while other evidence suggests sea turtles mate once and call it good. Looking at the genetics of hawksbill turtles in the Seychelles, researchers found that 90 percent of all females laid eggs fertilized by just one mate. An additional 9 percent laid eggs fertilized by two different mates. No males were found to have fertilized more than a single female. In short, neither sex appeared to be especially promiscuous.

In any case, with the act or acts behind them the males wander away, never to set foot ashore, while the females crawl ashore to lay eggs that may grow into new turtles. I use the word “may” because eggs do not always produce hatchlings. Some are not fertile. Some are lost to flooding, others to drought and overheating, still others to bacterial infections. And some are eaten by raccoons or coyotes or dogs. Or humans.

A typical nest will have from fifty to two hundred eggs, and a typical female will nest between two and eight times in a season.

The math behind that magical aforementioned one-in-one-thousand ratio becomes discouraging. Only the luckiest of couples will see even one of their season’s progenies grow into an adult.

Well, none will see their young grow into adults, since the fathers are long gone and the mother’s duties are complete once her eggs are laid and buried, but the point remains: Turtle survival rates are low.

Nonetheless, sea turtles, unlike so many of their cousins, counter to the predictions made when I was a child, have not gone extinct. This in itself is nothing less than miraculous. This is why I can sail along toward the Gulf of California watching waves in a meditative state until turtles screwing ends the helmsman’s boredom. This is why I can at least consider the possibility of sailing on a quest for optimism with regard to the extinction crisis.




TWO Walking Beaches

Along the coast, authorities close ports to fight the spread of the virus. Economic conditions deteriorate and authorities reverse closure orders, and then, at times, reinstate them. Port Captains appear to work more or less independently from one another and from central mandates. Businesses react to changing rules coming from federal and municipal authorities. People stay home from work and try to survive without income. In places, uniformed men patrol beaches. In scattered urban areas, criminal gangs pass out care packages bearing their own logos, a less than subtle narcomensaje, a message from the crime cartels to the government, saying, in effect, “we own this neighborhood and we take care of its people.”

Information is spotty and uncertain. Many people we talk to ask us what we think about the virus. The Mexican fishermen we meet express what can only be described as a fatalistic view of the whole affair. Some seem to think the virus is not real. Through masks, and from a distance, we answer their questions as best we can. But really, we know little more than they do. Despite an atmosphere of confusion, tinged or sometimes deeply colored with fear, the people we meet are without exception friendly, welcoming, and as concerned about our well-being as they are about their own.

Even within the prevailing fog of uncertainty, under a barrage of dire reports from around the globe, the crew of two aboard Rocinante are in fact well-off, isolated but barely inconvenienced, grateful beyond measure. We move when weather and the virus and legal restrictions allow, enjoying coastlines devoid of cruise ships and anchorages that are empty except for us. We do what we can to help through fundraising drives and by supporting local economies. After many months—now more than ever before there is no need for haste—our sailing brings us into the Gulf of California. We cross from the mainland side to the Baja side. We hide from strong northerly winds. We stroll through forests of cardón cactus, the tallest cactus in the world. We pass our time constructively, that is, with nature.

We lose count of the number of times we have seen sea turtles, but it is fair to say that we have seen them most days. Along with them, we have often seen humpback whales, several species of dolphins, and acrobatic rays, either actual manta rays or the closely related mobula rays. Anticipating hurricane season, we again cross the Gulf of California, sailing back over to the mainland side.

After covering hundreds of miles since our first encounter with sexual turtles and weathering numerous pandemic restrictions, we find ourselves in San Carlos. It is a small community on the mainland edge of the Gulf of California, in the state of Sonora, founded in the 1950s to attract retirees from Canada and the United States. Within a week of arriving our boat sits on stands in a boatyard, no longer for the moment in the company of turtles, but instead
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