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Introduction

The daily crossword is great, but my favorite puzzle game is Darwinian Brain Tease. Its single rule is that you identify evolutionary riddles and try to think of solutions. You can play alone or with others, and the only device you need is your mind.

You don’t have to be a bio-whiz to play. You just need to be able to summon up your inner 7-year-old—the kid spilling over with naive/brilliant why questions. Why do cats live longer than dogs? Why do so many kinds of bees have stripes? Why do we see sparrows everywhere we go? Why can’t we sleep by shutting down only part of our brains at a time? Why are rats so smart and hard to get rid of? Why can you smell a skunk farther away than the strongest perfume?

Such questions are essentially evolutionary puzzles. They concern evolved traits that beg for explanations in the form of adaptive purposes. I think science’s best answer to the enticing whodunit is the Darwinian whydunit, and that anyone can brainstorm plots for the latter just by looking around and wondering why a creature exhibits a certain feature. Whydunits have no real villains. But their sly protagonists are rife with purpose—the motives are everything.

When trying to figure out solutions it helps to get your judicious inner adult to lend the 7-year-old a hand, for evolution works in intricate and sometimes confusing ways. For instance, while its designs have typically been honed by natural selection over vast spans of time, many seem curiously slipshod on close examination. You can find yourself down a rabbit hole trying to puzzle out exactly what purposes were served when it gave us a single tube for taking in both food and air, which invites choking; backs practically begging to get achy; and features of our eyes that aren’t needed for seeing but that make us vulnerable to glaucoma, macular degeneration, and other threats to vision.1

One reason evolution makes such dumb mistakes is that it uses materials at hand (mainly preexisting genes) for its fitness improvement projects even if those materials are suboptimal.i And due to historical constraints on how organisms develop, it often lets flawed structures stay in place indefinitely unless at some point they seriously threaten creatures’ reproductive success.ii Mother Nature, in fact, has a ton of legacy kludges to answer for. Many of us have come to know this sad Darwinian truth in our bones.

You can also be misled by features of organisms that seem at first glance to be adaptive (evolved to promote reproductive success) but really aren’t. Here are two questions that seem similar, but only one concerns an evolved trait: (1) What’s the adaptive purpose of the redness of our blood? (2) Of the whites of our eyes?

In case it isn’t obvious, the first one should be tossed in the discard pile. Our blood’s color is a purposeless side effect of its chemical composition, specifically of its iron-containing hemoglobin, which transports oxygen. (Some animals do just fine with non-red blood. Octopuses, for instance, have blue blood due to a copper-containing oxygen carrier.) It seems a good bet, though, that our species’ prominent eye whites are adaptive. If they weren’t, they probably wouldn’t be universal among Homo sapiens while absent, or much less visible, in other great apes.2

The teasers out there are endless. As the game’s first grandmaster, Charles Darwin, remarked,3


The more I study nature, the more I become impressed with ever-increasing force with the conclusion, that the contrivances and beautiful adaptations slowly acquired through [evolution] transcend in an incomparable degree the contrivances and adaptations which the most fertile imagination of the most imaginative man could suggest with unlimited time at his disposal. The use of each trifling detail of structure is far from a barren search to those who believe in natural selection.



But how do you spot really excellent riddles?

One way is to look for traits that seem seriously maladaptive—that is, even more boneheaded than the kludges mentioned above. Such as: Why is that chickadee over there making its excited chick-a-dee-dee call at me? (Weather allowing, I often play while sitting in a lawn chair in my backyard.) The answer may seem obvious: It’s instinctively warning other birds about the large predator, me. But why would an instinct like that evolve? Consider: The chickadee is drawing my attention to it, making it more likely to get caught (if I were, say, a cat) than nearby birds that keep quiet and benefit at no risk from its apparent altruism. Shouldn’t all birds have evolved an instinct to just silently slip away when they spot predators? As any adept survivor knows, it’s wise to be wise.4

Birds make different kinds of alarm calls around predators, and biologists have proposed a number of theories about them. One holds that an alarm-calling bird may instinctively seek to prevent a predator from catching nearby members of its species so that the would-be attacker doesn’t become a skilled specialist at attacking that species and, as well, isn’t encouraged to stick around looking for its members.5 A number of birds, including black-capped chickadees, apparently make alarm calls to summon other birds to mob predators, distracting and confusing them—the more dangerous the predator, the more excited the calling.6 Another theory is that birds sometimes call out to show a predator they’re so quick and nimble they can afford to risk drawing its attention to them, and thus it might as well seek an easier target—a form of strategic sarcasm.7

Notice that all these theories imply there are unobvious benefits to the alarm-calling birds themselves that outweigh the risk they’re taking. And, more generally, that looks tend to be deceiving when it comes to traits that seem to be killer mistakes by evolution—the kind that can drastically reduce a creature’s chance of passing on its genes. As we’ll see several times in this book, such traits tend to make great teaser candidates.

Why Rats Laugh & Jellyfish Sleep is basically an annotated selection of Darwinian puzzles and plausible solutions, along with some history and personal asides—it’s a kind of instruction-by-example manual for playing the teaser game. I picked close-to-home subjects to show that familiar things we tend to ignore in our daily haste are often more interesting than they seem. (We usually look to art to show us the hidden enchantments of the ordinary, but science can play that game too.)

It’s also a paean to the arts of asking interesting questions and formulating reasonable answers. One of its premises is that the inquisitive mindset of the enthused student is always a good thing, even when it turns up in persons long out of school who are sitting in lawn chairs, looking around with wild surmise.

But my main goal has been to provoke and delight. Darwinism is all about the celestial catnip of rhyme and reason, which is guaranteed to give a dopamine rush to the pleasure centers of curious minds. Ukrainian-American evolutionary biologist Theodosius Dobzhansky was obviously high on this heady stuff when he famously quipped that “nothing in biology makes sense except in the light of evolution.” The book, then, is really just my way of handing around some catnip—nothing in its pages would make sense if it weren’t for the pleasure of exploring why living things are the way they are.

Please note: I’ve covered only tiny slivers of my topics’ evolutionary biology. And I’ve not offered a detailed account of evolution theory and its supporting evidence. (That’s already been ably done in popular books by biologists such as Richard Dawkins and Jerry Coyne, as well as by science writers such as Carl Zimmer.) But I have touched on a number of the theory’s basic ideas and implications. I’m a science writer, not a scientist, and so my puzzle solutions are mostly based on the published research of evolutionary biologists, anthropologists, and other evolution-minded experts. I suspect few, if any, of them regard what they do as a puzzle game. Nonetheless, they show admirably adept teaser play in their work, and a good many have devoted their careers to gathering data needed to keep the game grounded and interesting.
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Occasionally I saunter around the perimeter of Walden Pond, which happens to be a few miles from my home. When visiting on busy weekends (people flock to its small sand beach in warm weather), I usually see some massive, carbon-bigfoot SUVs parked in the lot—tokens, I can’t help but think, of an unaccountable absence of universal Fire! Fire! feelings about the intertwined devastations of climate change and loss of species. My consternation may seem petty, but it’s unfortunately true that many of these mobile mini-barns are primarily used for wasteful, one-person daily commutes. I have an idea what Henry David Thoreau would say if he were bearing witness with me to them. In what may be Walden’s most vehement passage, he indelibly linked the despoilment of nature with rampant acquisitiveness. The ostensible subject was the name of a pond in Lincoln, Massachusetts:


Flint’s Pond! Such is the poverty of our nomenclature. What right had the unclean and stupid farmer, whose farm abutted on this sky water, whose shores he has ruthlessly laid bare, to give his name to it? Some skin-flint, who loved better the reflecting surface of a dollar, or a bright cent, in which he could see his own brazen face; who regarded even the wild ducks which settled in it as trespassers; his fingers grown into crooked and bony talons from the long habit of grasping harpy-like.



I seldom feel as wrathful as Thoreau was when he wrote this. While I know anger has its uses, stoking rage isn’t my thing. Besides, if you study the planetary situation from a high altitude, you soon become aware of far-ranging connections showing that pretty much all of us are implicated to one degree or another. Thousands of square miles of Amazon rainforest, for instance, have been destroyed to create cattle pastures, in no small part to supply America with cheap meat.8 But I very much agree with an idea Thoreau pointed to: that an attenuated sense of natural beauty—a numbness to the magic of sky water and wild ducks—is connected to the degrading of nature.

Lately when visiting the still-beautiful Concord pond and surrounding woods that Thoreau made world-famous, I’ve thought about his reaction to the Origin of Species (an abbreviation of its full title), which came out three years before he died. The copious notes he scribbled while reading Darwin’s book “tell the story of someone who must have read with hushed attention, someone attuned to every nuance and involution in the book,” wrote University of Kansas American literature professor Randall Fuller in The Book That Changed America, which describes early U.S. responses to the Origin.9 New England’s impassioned, maverick naturalist probably recognized a kindred spirit in Darwin.

Today the intersection between Darwin and Thoreau has become a fertile scientific field tilled by evolutionary biologists, ecologists, and conservationists. It’s also become tinged with anxious urgency as species are extinguished around a thousand times faster than the rate of extinction before humans existed. The two great nineteenth-century naturalists had no inkling of the Earth’s ongoing sixth mass extinction. But their modern intellectual offspring are the leading trackers of its scope, causes, and probable consequences. Without their fact-filled jeremiads, we’d have less than a snowball’s chance in a California wildfire to mitigate it.

How to marshal the political will needed to prevent today’s postapocalypse movies from becoming tomorrow’s documentaries? There are no easy answers. But it seems clear to me that the kind of collective action we urgently need won’t happen unless more people recognize the magnitude of what’s at stake and deeply care about it. Call me a curmudgeon, but I’m afraid that taking selfies in front of beautiful natural scenes doesn’t form the kind of vital connections with the living world that really matter—ones that stir people to bend the arc of history. One needs to slow down and look closer, the way Darwin did (and Thoreau too in a different way), to become keenly aware of the heart-gripping immensity—the colossal depth and antiquity—of the treasures we stand to lose, and have already lost.

Nowadays I always find myself fighting through a bramble of fraught thoughts about the state of the world when circling Walden Pond. But the well-worn trail leading to them in my mind also takes me past an idea I like so much that I came home one day and wrote it down. It helped inspire this book: Although pondering Darwinian puzzles is just one of many ways to get in touch with, and abundantly cherish, the living world’s mystery and majesty, there really is no more effective or engaging way.

9 

Footnotes

i Peace, rigorists. True, I’m personifying freely here, implying that blind, undirected evolution is something like a cross between a cosmically inspired Norm Abram (from The New Yankee Workshop) and a jerry-rigging DIYer (me). It won’t be the last time I switch on a handy, luminous rhetorical device in this book. Let he who has never used the term Mother Nature cast the first stone. (I use “Mother Nature,” by the way, as a synonym for evolution.)

ii Evolution’s overarching “goal,” so to speak, is to promote organisms’ reproductive success, which entails transmitting copies of their genes, along with the genes’ associated advantageous traits, to future generations. Although this basic principle seems simple, it encompasses vast complexity, much of which has to do with the frequently puzzling ways that traits contribute to the goal—their adaptive purposes, in other words.
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