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INTRODUCTION
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A Mouse Is Miracle Enough

The pageant of nature: Sometimes it seems like a freak show. You hear the nasal chant of the barker, you follow the pull of a prurient curiosity, you pay the dime, step through the flap of the tent into musky darkness and nose-flute music and when your eyes have adjusted you see there, sure enough, these garish living shapes. The spoon worm. The okapi. The red-footed booby. The plant that eats frogs. The chambered nautilus, ancient and unrecognizable, hovering in its aquarium, a snail-like critter with octopus arms who gazes back at you quizzically from two squinty eyes. The scorpion, armed and dangerous, glowing a luminescent blue-green. The rogue bedbug Xylocaris, with its almost unspeakable (though we will speak of them) sexual practices. But nature is not a freak show.

And this is emphatically not a book full of geeks, though in places that impression may offer itself.

Please don’t be misled. There will be giant earthworms, yes, there will be dogs without voices and chimpanzees talking in sign language, yes, there will be an iguana that sails through the air, needless to say, but the whole point of exhibiting such creatures is not for us to peer shudderingly at some sad monsters, or to examine the quirks that result when natural processes go haywire. On the contrary, the point here is simply nature itself on a good day. On a normal day. Quirks and haywire don’t even enter into it. These unpopular beasts I seem to have gathered here, for your contemplation, are the natural and true-born practitioners of life on this planet, the legitimate scions of organic evolution, as surely as are the white-tail deer or the parakeet or the puppy. If we ourselves can fathom them only in the context of carnival canvas and hootchy-kootchy music, the problem is probably our own.

One name for that problem is xenophobia: fear or hatred of what is foreign or strange. The term is applied most often in connection with attitudes toward folk of the wrong skin color, but it’s applicable also to nonhuman characters with the wrong number of legs or eyes, the wrong shape of face or jaws, the wrong sexual or alimentary deportment.

And I certainly don’t exempt myself from this problem. You are in the company here, as you’ll see, of a fellow who is guilty of a lifelong and deep-seated revulsion toward spiders. Mere spiders. Harmless innocent beneficial unassuming house-and-garden spiders, as well as the other kind.

Which brings us to Latrodectus mactans, a spider but definitely no mere one. Latrodectus mactans is the black widow. Among other superlatives, it is America’s most famous and possibly most venomous arachnid. Having just forced myself to reread the book you are holding, I’ve discovered somewhat to my surprise that Latrodectus appears recurrently throughout it. Sometimes in a featured role, more often in cameos. There’s a reason for that. The black widow is not just a spider, not just a poisonous spider, not just a poisonous spider that happens to have a high degree of menacing but undeniable beauty; it is all those things and more. To me it’s a synecdoche, representing its own vivid self as well as other and broader meanings. Dangerous but not malicious, exotic-seeming but in truth rather common, ruthless as a mate, tender (and sometimes again ruthless) as a mother, death-dealing and life-seeking, fierce and vulnerable, gorgeous or hideous depending upon how we happen to see it, the black widow spider is nature.

•   •   •

    Two primary subjects tangle their ways throughout this book: first, the surprising intricacies of the natural world, and second, human attitudes toward those intricacies. I’ve been intrigued for a long time not only by the sinister beauty of the black widow but also by my own—and your—reactions to it. I’m fascinated not only with the Galápagos marine iguana, as it sails through the sky on Chapter 22 - Flight of the Iguana, but equally with the young Englishman who got it airborne, and with the cluster of human ideas and attitudes closely connected to that flight. Facts are important to the appreciation of nature, because “appreciation” without comprehension is often a shallow and sentimental whim; and the essays that follow do contain, I think, their reasonable share of facts. But many of those essays are also full of opinion, bias, personal emotion, and what I offer as an earnest—if highly unsystematic—examination of attitudes. Within the term attitudes I include both emotional affinities and questions of principle. Not to wax portentous, but it seems to me that almost nothing bears more crucially upon the future of this planet than the seemingly simple matter of human attitudes toward nature.

Human attitudes toward the black widow spider and the marine iguana, if you like. It is all ineluctably connected.

Apropos of the matter of attitudes, this is the place to insert a quote. “I think I could turn and live with animals, they are so placid and self-contain’d,” wrote Walt Whitman, “I stand and look at them long and long.” It’s from “Song of Myself,” of course, that great epic hug bestowed on mid-nineteenth century America by our crazy-wild poet of inclusiveness and enthusiasm. The full section is worth remembering:

I think I could turn and live with animals, they are so placid and self-contain’d,

I stand and look at them long and long.

They do not sweat and whine about their condition,

They do not lie awake in the dark and weep for their sins,

They do not make me sick discussing their duty to God,

Not one is dissatisfied, not one is demented with the mania of owning things,

Not one kneels to another, nor to his kind that lived thousands of years ago,

Not one is respectable or unhappy over the whole earth.

Walt Whitman never met a snake or a sea cucumber that he didn’t like, and this Whitmanesque attitude toward nature is exactly the one that seems to me exemplary. It is highly unscientific, it tends toward anthropomorphism, but then scientific objectivity and abstention from the anthropomorphic metaphor are not absolute virtues; those two forms of cold intellectual purity can help us understand nature, sure, but they shouldn’t necessarily define our relations with it. The Whitman view is more inclusive, more daring, and ultimately more salubrious for all concerned. Few of us lesser souls, though, are fully capable of it. Some of us come to the sticking point over spiders, some over grizzly bears, some over rattlesnakes, or cocker spaniels, or house cats. But we can try. More about all that in the essays that follow.

In recognition of the Whitmanesque ideal, I considered at one point labeling the present volume for the title of the essay about scorpions and their feeble eyesight, “See No Evil.” But it wasn’t right. There’s too much human nature in this book for that title to apply generally—as you will have sad occasion to see in Part IV, “The Moral Ecology of a Desert.”

You will also find some quiet and mundane creatures that don’t seem at all like they might ever be mistaken for freak-show attractions. The common European earthworm Lumbricus terrestris. The tepary bean of Sonoran agriculture. The nameless tree that grows from a sidewalk pit on West Forty-fourth Street in New York City. The Canada goose. In my personal view, each of these has the same import and the same mysterious resonance (though in more elusive ways) as Latrodectus mactans or the marine iguana, and each raises the same sort of questions about our relations with nature and with each other. Each one is a set of Chinese boxes, seemingly only more complicated and suspenseful as we work down toward that hidden center. The mystery and magic we’re chasing in this collective entity called nature is really everywhere; like the God of the pantheists, it inheres somehow in every leaf, every mite, every cell. In that connection, it’s time to quote Whitman again:

I believe that a leaf of grass is no less than the journey-work of the stars,

And the pismire [ant] is equally perfect, and a grain of sand, and the egg of the wren,

And the tree-toad is a chef-d’oeuvre for the highest,

And the running blackberry would adorn the parlors of heaven . . .

And the cow crunching with depress’d head surpasses any statue,

And a mouse is miracle enough to stagger sextillions of infidels.

This book is a gathering of portraits and questions and thoughts. It is populated with a spectrum of creatures that, to my own eye, constitute the biological and aesthetic and philosophical equivalent of tree toads, pismires, leaves of grass. If it doesn’t somewhere among these pages make you angry, and somewhere else make you laugh, and somewhere still else make you sad or worried or vaguely inclined to rethink some matter of attitude, I will be disappointed. I don’t ask for sextillions of infidels. But I’ll be very gratified if the mouse is enough, on closer inspection, to stagger you.



AUTHOR’S NOTE
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Each of these essays was first published, in similar or slightly different form, in a magazine. But that is not quite the same, please note, as saying that they were all written for magazines. On the contrary, most of them were written to be eventually part of this book. At least, they were conceived and shaped—though for magazine publication initially—with this book ultimately in mind.

The large majority appeared first as installments of the monthly column I write, under the title “Natural Acts,” for Outside magazine. It’s probably not possible for me to state adequately the depth of my indebtedness and my gratitude to the people of Outside, but here’s a concise attempt: extreme. I’ve had unimaginable freedom and opportunity as Outside’s natural-science columnist these past six years. And when I mention that gratitude toward “the people of Outside,” I have in mind not just a few editors, not just them plus the owner and publisher, not just the whole staff at Outside world headquarters in Chicago, but also and preeminently the magazine’s readers, who seem to me an interesting and mentally vigorous group of folks, and who have certainly made this book possible. Thank you for the dialogue, people.

As with a previous volume of these essays (Natural Acts, 1985), I have resisted the temptation to try to update every fact or statement, changing numbers, adjusting for inflation and entropy, making follow-up calls about matters that are best left unfollowed-up. So it should be understood that a reference to “now” or “the present” in an individual piece might refer to any time between 1984 and 1987, and that any temporally contingent assertions made will reflect the state of things at that given time. Some of the situations may have since changed incrementally, but not, I believe, drastically.

Thanks are due most especially to John Rasmus, Larry Burke, and Renée Wayne Golden, the three good souls most responsible for giving me rope enough to move between subjects like a kid on a Tarzan swing. If the rope has also occasionally been used to hang myself, that’s not their fault. Thanks also to Marc Barasch, David Hirshey, Lee Eisenberg, Lewis Lapham, Gerald Marzorati, Barry Lopez, Jackie Farber, Loretta Barrett, Tom Parrett, John Fife, Jim Corbett, Peggy Hutchison, Phil Willis-Conger, Bob Hirsh, Bill Roberson, John Crawford, Dick Murless, Marc Young, Allan Ostling, E. Jean Carroll, and of course Steve Byers.

First publication of each of the pieces was as follows: “The Face of a Spider,” Outside (March 1987); “Thinking About Earthworms,” Outside (June 1986); “The Thing with Feathers,” Outside (September 1985); “Nasty Habits,” Outside (February 1987); “Stalking the Gentle Piranha,” Outside (January 1986); “See No Evil,” Outside (April 1985); “Turnabout,” Outside (November 1984); “The Selfhood of a Spoon Worm,” Outside (December 1985); “The Descent of the Dog,” Outside (August 1985); “Street Trees,” Outside (April 1987); “The Ontological Giraffe,” Outside (October 1984); “The Lonesome Ape,” Outside (June 1987); “Stranger than Truth,” Outside (August 1986); “Deep Thoughts,” Outside (November 1985); “Island Getaway,” Outside (October 1985); “Talk Is Cheap,” Outside (July 1986); “Icebreaker,” Outside (June 1985); “Agony in the Garden,” Outside (February 1986); “The Poseidon Shales,” Mercedes (Spring 1987); “The Beautiful and Damned,” Outside (July 1985); “Provide, Provide,” Outside (May 1985); “The Flight of the Iguana,” Outside (July 1987); “The Beaded Lizard” (as “Knowing the Heart of a Stranger”), New Age Journal (August 1984); “Drinking the Desert Juices,” Outside (November 1986); “The Desert Is a Mnemonic Device,” Harper’s (December 1986); “The Miracle of the Geese,” Outside (September 1986); “Swamp Odyssey,” Outside (January 1985); “The Siphuncle,” Outside (January 1987); “The Same River Twice,” Outside (May 1986).



I

FACES UNLIKE OURS
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THE FACE OF A SPIDER
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Eyeball to Eyeball with the Good, the Bad, and the Ugly

One evening a few years ago I walked back into my office after dinner and found roughly a hundred black widow spiders frolicking on my desk. I am not speaking metaphorically and I am not making this up: a hundred black widows. It was a vision of ghastly, breathtaking beauty, and it brought on me a wave of nausea. It also brought on a small moral crisis—one that I dealt with briskly, maybe rashly, in the dizziness of the moment, and that I’ve been turning back over in my mind ever since. I won’t say I’m haunted by those hundred black widows, but I do remember them vividly. To me, they stand for something. They stand, in their small synecdochical way, for a large and important question.

The question is, How should a human behave toward the members of other living species?

A hundred black widows probably sounds like a lot. It is—even for Tucson, Arizona, where I was living then, a habitat in which black widows breed like rabbits and prosper like cockroaches, the females of the species growing plump as huckleberries and stringing their ragged webs in every free corner of every old shed and basement window. In Tucson, during the height of the season, a person can always on short notice round up eight or ten big, robust black widows, if that’s what a person wants to do. But a hundred in one room? So all right, yes, there was a catch: These in my office were newborn babies.

A hundred scuttering bambinos, each one no bigger than a poppyseed. Too small still for red hourglasses, too small even for red egg timers. They had the aesthetic virtue of being so tiny that even a person of good eyesight and patient disposition could not make out their hideous little faces.

Their mother had sneaked in when the rains began and set up a web in the corner beside my desk. I knew she was there—I got a reminder every time I dropped a pencil and went groping for it, jerking my hand back at the first touch of that distinctive, dry, high-strength web. But I hadn’t made the necessary decision about dealing with her. I knew she would have to be either murdered or else captured adroitly in a pickle jar for relocation to the wild, and I didn’t especially want to do either. (I had already squashed scores of black widows during those Tucson years but by this time, I guess, I was going soft.) In the meantime, she had gotten pregnant. She had laid her eggs into a silken egg sac the size of a Milk Dud and then protected that sac vigilantly, keeping it warm, fending off any threats, as black widow mothers do. While she was waiting for the eggs to come to term, she would have been particularly edgy, particularly unforgiving, and my hand would have been in particular danger each time I reached for a fallen pencil. Then the great day arrived. The spiderlings hatched from their individual eggs, chewed their way out of the sac, and started crawling, brothers and sisters together, up toward the orange tensor lamp that was giving off heat and light on the desk of the nitwit who was their landlord.

By the time I stumbled in, fifty or sixty of them had reached the lampshade and rappelled back down on dainty silk lines, leaving a net of gossamer rigging between the lamp and the Darwin book (it happened to be an old edition of Insectivorous Plants, with marbled endpapers) that sat on the desk. Some dozen others had already managed dispersal flights, letting out strands of buoyant silk and ballooning away on rising air, as spiderlings do—in this case dispersing as far as the bookshelves. It was too late for one man to face one spider with just a pickle jar and an index card and his two shaky hands. By now I was proprietor of a highly successful black widow hatchery.

And the question was, How should a human behave toward the members of other living species?

•   •   •

The Jain religion of India has a strong teaching on that question. The Sanskrit word is ahimsa, generally rendered in English as “noninjury” or the imperative “do no harm.” Ahimsa is the ethical centerpiece of Jainism, an absolute stricture against the killing of living beings—any living beings—and it led the traditional Jains to some extreme forms of observance. A rigorously devout Jain would burn no candles or lights, for instance, if there was danger a moth might fly into them. The Jain would light no fire for heating or cooking, again because it might cause the death of insects. He would cover his mouth and nose with a cloth mask, so as not to inhale any gnats. He would refrain from cutting his hair, on grounds that the lice hiding in there might be gruesomely injured by the scissors. He could not plow a field, for fear of mutilating worms. He could not work as a carpenter or a mason, with all that dangerous sawing and crunching, nor could he engage in most types of industrial production. Consequently the traditional Jains formed a distinct socioeconomic class, composed almost entirely of monks and merchants. Their ethical canon was not without what you and I might take to be glaring contradictions (vegetarianism was sanctioned, plants as usual getting dismissive treatment in the matter of rights to life), but at least they took it seriously. They lived by it. They tried their best to do no harm.

And this in a country, remember, where 10,000 humans died every year from snakebite, almost a million more from malaria carried in the bites of mosquitoes. The black widow spider, compared to those fellow creatures, seems a harmless and innocent beast.

But personally I hold no brief for ahimsa, because I don’t delude myself that it’s even theoretically (let alone practically) possible. The basic processes of animal life, human or otherwise, do necessarily entail a fair bit of ruthless squashing and gobbling. Plants can sustain themselves on no more than sunlight and beauty and a hydroponic diet—but not we animals. I’ve only mentioned this Jainist ideal to suggest the range of possible viewpoints.

Modern philosophers of the “animal liberation” movement, most notably Peter Singer and Tom Regan, have proposed some other interesting answers to the same question. So have writers like Barry Lopez and Eugene Linden, and (by their example, as well as by their work) scientists like Jane Goodall and John Lilly and Dian Fossey. Most of the attention of each of these thinkers, though, has been devoted to what is popularly (but not necessarily by the thinkers themselves) considered the “upper” end of the “ladder” of life. To my mind, the question of appropriate relations is more tricky and intriguing—also more crucial in the long run, since this group accounts for most of the planet’s species—as applied to the “lower” end, down there among the mosquitoes and worms and black widow spiders.

These are the extreme test cases. These are the alien species who experience human malice, or indifference, or tolerance, at its most automatic and elemental. To squash or not to squash? Mohandas Gandhi, whose own ethic of nonviolence owed much to ahimsa, was once asked about the propriety of an antimalaria campaign that involved killing mosquitoes with DDT, and he was careful to give no simple, presumptuous answer. These are the creatures whose treatment, by each of us, illuminates not just the strength of emotional affinity but the strength, if any, of principle.

But what is the principle? Pure ahimsa, as even Gandhi admitted, is unworkable. Vegetarianism is invidious. Anthropocentrism, conscious or otherwise, is smug and ruinously myopic. What else? Well, I have my own little notion of one measure that might usefully be applied in our relations with other species, and I offer it here seriously despite the fact that it will probably sound godawful stupid.

Eye contact.

Make eye contact with the beast, the Other, before you decide upon action. No kidding, now, I mean get down on your hands and knees right there in the vegetable garden, and look that snail in the face. Lock eyes with that bull snake. Trade stares with the carp. Gaze for a moment into the many-faceted eyes—the windows to its soul—of the house fly, as it licks its way innocently across your kitchen counter. Look for signs of embarrassment or rancor or guilt. Repeat the following formula silently, like a mantra: “This is some mother’s darling, this is some mother’s child.” Then kill if you will, or if it seems you must.

I’ve been experimenting with the eye-contact approach for some time myself. I don’t claim that it has made me gentle or holy or put me in tune with the cosmic hum, but definitely it has been interesting. The hardest cases—and therefore I think the most telling—are the spiders.

•   •   •

The face of a spider is unlike anything else a human will ever see. The word “ugly” doesn’t even begin to serve. “Grotesque” and “menacing” are too mild. The only adequate way of communicating the effect of a spiderly countenance is to warn that it is “very different,” and then offer a photograph. This trick should not be pulled on loved ones just before bedtime or when trying to persuade them to accompany you to the Amazon.

The special repugnant power of the spider physiognomy derives, I think, from fangs and eyes. The former are too big and the latter are too many. But the fangs (actually the fangs are only terminal barbs on the chelicerae, as the real jaw limbs are called) need to be large, because all spiders are predators yet they have no pincers like a lobster or a scorpion, no talons like an eagle, no social behavior like a pack of wolves. Large clasping fangs armed with poison glands are just their required equipment for earning a living. And what about those eight eyes—big ones and little ones, arranged in two rows, all bugged-out and pointing every-whichway? (My wife the biologist offers a theory here: “They have an eye for each leg, like us—so they don’t step in anything.”) Well, a predator does need good eyesight, binocular focus, peripheral vision. Sensory perception is crucial to any animal that lives by the hunt and, unlike insects, arachnids possess no antennae. Beyond that, I don’t know. I don’t know why a spider has eight eyes.

I only know that, when I make eye contact with one, I feel a deep physical shudder of revulsion, and of fear, and of fascination; and I am reminded that the human style of face is only one accidental pattern among many, some of the others being quite drastically different. I remember that we aren’t alone. I remember that we are the norm of goodness and comeliness only to ourselves. I wonder about how ugly I look to the spider.

•   •   •

The hundred baby black widows on my desk were too tiny for eye contact. They were too numerous, it seemed, to be gathered one by one into a pickle jar and carried to freedom in the backyard. I killed them all with a can of Raid. I confess to that slaughter with more resignation than shame, the jostling struggle for life and space being what it is. I can’t swear I would do differently today. But there is this lingering suspicion that I squandered an opportunity for some sort of moral growth.

I still keep their dead and dried mother, and their vacated egg sac, in a plastic vial on an office shelf. It is supposed to remind me of something or other.

And the question continues to puzzle me: How should a human behave toward the members of other living species?

Last week I tried to make eye contact with a tarantula. This was a huge specimen, all hairy and handsomely colored, with a body as big as a hamster and legs the size of Bic pens. I ogled it through a sheet of plate glass. I smiled and winked. But the animal hid its face in distrust.



THINKING ABOUT EARTHWORMS

[image: logo]

An Unpopular Meditation on Darwin’s Silent Choir

Somewhere between the ages of thirty and forty each of us comes to the shocking realization that a lifetime is not infinite. The world is big and rich, options are many, but time is limited. Once that dire truth has revealed itself, everything afterward becomes a matter of highly consequential choices. Every hour of cello practice is an hour that might have been spent rereading Dostoyevski, but wasn’t; every day of honest work is a day of lost skiing, and vice versa; every inclusion is also an exclusion, every embracement is also a casting aside, every do is also a didn’t Then presto: Time is up, and each didn’t goes down on the scroll as a never did. Yikes, why is he punishing us with this platitudinous drivel? you may ask. It’s because I’ve just spent the entire first week of my thirty-ninth year thinking about earthworms.

Now I ask you to give the subject ten minutes. That figure includes a small margin, I hope, for divagations concerning television, the Super Bowl, the philosophy of Teilhard de Chardin, the late space shuttle Challenger, and other closely related matters, not least of which is the far-ranging curiosity of Charles Darwin.

Darwin spent forty-four years of his life, off and on, thinking about earthworms. This fact isn’t something they bother to tell you in freshman biology. Even Darwin himself seems to have harbored some ambivalence over the investment of time and attention. In an addendum to his autobiography, written not long before he died, he confided: “This is a subject of but small importance; and I know not whether it will interest any readers, but it has interested me.” The interest had begun back in 1837, when he was just home from his voyage on the Beagle, and it endured until very near the end of his life. He performed worm-related experiments that stretched across decades. Finally in 1881 he wrote a book about earthworms, a book in which the words “evolution” and “natural selection” are not (unless I blinked and missed them) even mentioned. That book is titled The Formation of Vegetable Mould, Through the Action of Worms, With Observations of Their Habits. By “vegetable mould” he meant what today would be called humus, or simply topsoil. It was his last published work.

Darwin seems to have found something congenial about these animals. “As I was led to keep in my study during many months worms in pots filled with earth,” he wrote, “I became interested in them, and wished to learn how far they acted consciously, and how much mental power they displayed.” Among his typically methodical observations of wormish habits was the following: “Worms do not possess any sense of hearing. They took not the least notice of the shrill notes from a metal whistle, which was repeatedly sounded near them; nor did they of the deepest and loudest tones of a bassoon. They were indifferent to shouts, if care was taken that the breath did not strike them. When placed on a table close to the keys of a piano, which was played as loudly as possible, they remained perfectly quiet.” It’s an image to be inscribed on all human memory, I think, as an antidote to pomposity and aloofness: Charles Darwin, alone in his study with a tin whistle and a bassoon and a piano, trying to get a rise out of his worms. Under the category “Mental Qualities,” he stated, as though regretfully: “There is little to be said on this head. We have seen that worms are timid.” Later in the book, though, he described some experiments—designed to distinguish instinct, in their leaf-gathering behavior, from judgment—that inclined him to credit them with “a near approach to intelligence.”

But what mainly concerned Darwin was the collective and cumulative impact of worms in the wild. On this count, he made large claims for them. He knew they were numerous, powerful, and busy. A German scientist had recently come up with the figure 53,767 as the average earthworm population on each acre of the land he was studying, and to Darwin this sounded about right for his own turf too. Every one of those 53,767 worms, he realized, spent much of its time swallowing. It swallowed dead plant material for its sustenance, and it swallowed almost anything else in its path (including tiny rock particles) as it burrowed. The rock particles were smashed even finer in the worm’s gizzard, mixed with the plant material and the digestive juices in its gut, and passed out behind in the form of “castings.” The castings contained enough natural glue to give them a nice crumb structure, characteristic of good soil, and were also biochemically ideal for nurturing vegetation. Collectively, over years and decades and centuries, this process transformed dead leaves and fractured rock into the famous and all-important “vegetable mould.” But that wasn’t all.

At least some of those species of earthworm had the habit of depositing their castings above ground. A worm would back tail-first out of its burrow and unload a neat castellated pile around the entrance. As a result, Darwin recognized, soil from a foot or more underground was steadily being carried up to the surface. In many parts of England, he figured, the worm population swallowed and brought up ten tons of earth each year on each acre of land. Earthworms therefore were not only creating the planet’s thin layer of fertile soil; they were also constantly turning it inside out. They were burying old Roman ruins. They were causing the monoliths of Stonehenge to subside and topple. On sloping land, where rainwater and wind would sweep their castings away and down into valleys, they were making a huge contribution to erosion. No wonder Darwin concluded: “Worms have played a more important part in the history of the world than most persons would at first suppose.”

His worm book sold well in the early editions. By one account, in fact, it was a greater commercial success for him than The Origin of Species. Nowadays the book is generally ignored by everyone except soil scientists—who themselves nod to it devoutly but don’t seem to take its contents too seriously. Sometimes these scientists mention that Darwin rather overstated the role of worms while he underestimated such other soil organisms as bacteria, fungi, protozoa, and subterranean insects. The Formation of Vegetable Mould, Through the Action of Worms is nevertheless a readable volume, mild and affable and modest in tone, containing a few curious facts and some telling glimpses of the author’s fastidious methodology. But the most interesting thing about the book, in my view, is simply that this particular man took the trouble to write it. At the time, evolution by natural selection was the hottest idea in science; yet Charles Darwin spent his last year of work thinking about earthworms.

And thank goodness he did. That sort of stubborn mental contrariety is as precious to our planet as worm castings. It is equally essential that some people do think about earthworms, at least sometimes, as it is that not everyone does. It is essential not for the worms’ sake but for our own.

•   •   •

More and more in recent years, we are all thinking about the same things at the same time. Electromagnetic radiation is chiefly responsible; microwaves, macrowaves, dashing and dancing electrons unite us instantly and constantly with the waves of each other’s brain. We can’t step out into the yard without being bonked by a signal that has come caroming off some satellite, and when we step back inside, there’s Dan Rather, ready with the day’s subject for thought. One day we think about an explosion in the sky above Cape Canaveral. Another day we think about a gutshot pope. On a designated Sunday in January we gather in clusters to focus our thoughts upon the Super Bowl. Occasionally we ponder a matter of somewhat less consequence, like the early returns from the New Hampshire primary or the question of who shot J. R. Ewing. Late in the evening we think about what Ted Koppel thinks it’s important we think about. Over large parts of the planet we think quite intently about the World Cup soccer final. My point is not that some of these subjects are trivial while others are undeniably and terrifyingly significant; my point is that we think about them together in great national (sometimes global) waves of wrinkling brows, and on cue. God himself has never summoned so much precisely synchronized, prayerful attention as Mary Lou Retton got for doing back flips. And maybe God is envious. Of course now He too has His own cable network.

The Jesuit philosopher and paleontologist Pierre Teilhard de Chardin gave a label to this phenomenon. He called it the noosphere, and he considered it just wonderful. In Teilhard’s view, the noosphere (noös being Greek for mind, and the rest by analogy with lithosphere, biosphere, atmosphere) was the ultimate product of organic evolution, the culmination of all nature’s progress toward man and perfection—a layer of pure homogenized mind enwrapping the Earth, hovering there above us as “the sphere of reflexion, of conscious invention, of the conscious unity of souls.” It was prescient of him, I think, to have shaped this idea back at a time when even radio was an inestimable new toy. But in my heartfelt opinion, his enthusiasm was misguided. Too much “conscious unity of souls” is unhealthy, probably even pernicious. It yields polarized thought, in the same sense that a polarized filter yields polarized light: nice neat alignments of attention and interest (which is different from, but a step toward, unanimity of opinion), with everyone smugly in agreement that such-and-such matters are worth contemplation, and that the rest by implication are not. Such unity is a form of overall mental impoverishment. For just one particular instance, it tends to neglect earthworms.

You will have sensed by now that I am a self-righteous crank on this subject. I believe that unanimity is always a bad thing. The prospect of all five billion of us human beings getting our alpha waves into perfect sync appalls me. My own minuscule contribution to the quixotic battle—the battle against homogenization of mind, the battle to preserve a cacophonous disunity of souls, the hopeless fingers-in-ears campaign of abstention from the noosphere—lies chiefly in not owning a television.

Pitiful, I know. It sounds like the most facile sort of pseudointellectual snobbery, I know. It is backward and petulant, and I am missing lots of terrific nature documentaries on the high-minded channels, I know. It’s grim work, but somebody’s got to do it. Anyway, I am not at all opposed to television. I am merely opposed to the notion that everybody should be dutifully, simultaneously plugged in. Maybe someday, for some unforeseeable reason, society will have need of a person who has never seen, say, a video replay of the space shuttle explosion. If so, I’ll be ready. It’s a personal sacrifice that I’ve been quite willing to make.

On the other hand, so as not to sound too tediously righteous, I want to confess that I did watch the Super Bowl this year, on a friend’s set, thereby merging for three hours my somnolent brain with those millions of somnolent others. It was a sublime waste of time, and I’m glad I did it. Next year I won’t.

You yourself can join in the good fight without even unplugging your television. Just take a day or an hour each month to think carefully about something that nobody else deems worthy of contemplation. Break stride. Wander off mentally. Pick a subject so perversely obscure that it can’t help but have neglected significance. If everyone else is thinking about the sad and highly visible deaths of seven astronauts, think about the Scottsboro Boys. If everyone else is thinking about the Super Bowl, think about a quiet little story called “The Loneliness of the Long-Distance Runner.” If everyone else is busy despising Ferdinand Marcos, devote a few minutes of loathing to Fulgencio Batista. Or think about earthworms.

Think about the Australian species, Megascolides australis, that grows ten feet long and as big around as a bratwurst. Think about Lumbricus terrestris, familiar to soil scientists as the common European earthworm and to generations of American boyhood as the night crawler, nowadays gathered at night by professional pickers on Canadian golf courses and imported into the U.S. for a total value of $13 million per year. Think about how hard it is to tell front from rear, especially so since they can back up. Think about the curious reproductive arrangement of earthworm species generally, hermaphroditic but not self-fertilizing, so that each one during the act of mating provides sperm for its partner’s eggs while receiving back the partner’s sperm for its own eggs; now imagine having a full sister whose mother was your father. Think about the fact that these animals can regenerate a lost head. Think about the formation of vegetable mould, and the relentless swallowing, digesting, burrowing, and casting off of waste by which earthworms topple and bury the monuments of defunct civilizations while freshening the soil for new growth. Think about how sometimes it’s the little things that turn the world inside out.



THE THING WITH FEATHERS

[image: logo]

Is It a Bird,
Is It a Dinosaur,
or Is It Much More?

For today, a brief verbal Rorschach: What is the thing with feathers?

Don’t rush your answer. Take some time. Allow your mind to billow and glide. If you’ve already said “A bird, of course. A bird is the thing with feathers,” your test results indicate a latent aptitude for work as a punch-press operator. The question is just possibly a good bit more complicated.

Hope, according to Emily Dickinson, is “the thing with feathers” that perches in the soul, singing a tune without words. Woody Allen disagrees. “How wrong Emily Dickinson was!” he has written in a published selection from the Allen notebooks. “Hope is not ‘the thing with feathers.’ The thing with feathers has turned out to be my nephew. I must take him to a specialist in Zurich.” It can get highly confusing, as you see, and even more so when you consider that an international group of distinguished paleontologists convened during the summer of 1984 in the small town of Eichstätt, Bavaria, to haggle among themselves on the very same issue. What is the thing with feathers?

Those scientists, divided raucously on particulars, did have one point of consensus. They were all concerned with a creature called Archaeopteryx.

Archaeopteryx is simply the oldest thing with feathers that mankind has ever unearthed. It was an animal. It is known from just six fossil specimens. It lived about 160 million years ago, in the heyday of the dinosaurs. It was first discovered in the early years of the Darwinian revolution and played a crucial role in giving impetus to that revolution, yet it remains today one of the pivotal unsolved riddles of paleontology. It had a long bony tail, it had teeth, it had the skeletal anatomy of a small dinosaur—and it had feathers, exactly like those of a modern bird.

This much is indisputable, literally written in stone. Say anything more about Archaeopteryx, and you have taken a controversial position.

•   •   •

    There is no question today, among paleontologists, that birds evolved originally from a line of reptilian ancestors. Skeletal anatomy alone is enough to show a close kinship between modern birds and certain primitive reptiles. But the intermediate stages in that transmogrification are rather more of a mystery. No one knew what sort of creature might have been the missing link between reptile and bird—until the discovery of Archaeopteryx.

The first Archaeopteryx specimen ever recognized was just the impression of a single feather, preserved with startling precision in a piece of limestone. It turned up in 1861 at a rock quarry near the Bavarian village of Solnhofen, not far from Eichstätt, and announced itself to the world like the portentous opening chord of an overture to a wild opera. It had defied the odds, that feather, captured with photographic fidelity in the same fine-grain limestone that made Solnhofen rock highly valued for lithographic printing. It was the size and shape of a primary feather from the wing of a pigeon, and one German scientist wrote of it blandly as evidence of a fossil bird. Then almost immediately there came a related find from the same area of Solnhofen limestone. This one was a full skeleton, thoroughly fledged with the same sort of feathers; the anatomy otherwise, though, seemed purely dinosaurian. It was dubbed Archaeopteryx, a reasonably safe formulation meaning “ancient wing.”

The Origin of Species had been published just two years before, and the notion of a transitional form between reptiles and birds (between any two groups of creatures) was as provocative as any idea in European science. To the anti-Darwinists (mainly churchmen and conservative scientists) Archaeopteryx had to be either a bird, period, or a reptile, period, or else it was some sort of sick-minded hoax. To the Darwinists it was precisely the sort of missing-link evidence that could give dramatic support to their theory. What is the thing with feathers? The disputation began.

In 1877 a second complete Archaeopteryx was uncovered, again from the Solnhofen quarries. Evidently the animal had been fairly abundant in this area during the late Jurassic period, when those fine-grain limestone strata were being laid down. This second full specimen—preserved in a natural pose, showing excellent detail on both bones and feathers—was recognized as a rare scientific treasure and snatched up for a museum in Berlin. One expert has said of it: “The Berlin Archaeopteryx may well be the most important natural history specimen in existence, perhaps comparable in value to the Rosetta stone.” Maybe so, but the hieroglyphics in question here still haven’t been conclusively deciphered.

Three more specimens have been found in this century, none nearly so graphic as the Berlin fossil, but all nonetheless precious. The second of those had actually been dug up back in 1855 (near Eichstätt, once again) and incorrectly identified for 113 years as a pterodactyl. The last showed only the faintest feather impressions, which were overlooked, and it spent two decades mistakenly labeled as Compsognathus, which is a small dinosaur.

To say that Archaeopteryx is known from “just six fossil specimens” might be somewhat misleading. For such a delicate creature, a species with small bones and fragile feathers that disappeared 160 million years ago, six decent specimens amounts to a lot. Thanks to a convergence of accidents—six individual deaths, occurring at just the right place and time to be preserved within fine-grain sediments, and later discovered largely because mankind had a commercial reason for excavating those same sediments—Archaeopteryx is exceptionally well represented within the fossil record. Between it and the next-oldest bird or bird-like fossil there stretches a gap of ten million years, and not nearly so much is known about that next-oldest relative. Disproportionally well documented, Archaeopteryx nevertheless (or maybe therefore) raises a disproportionate number of questions.

To paleontologists this creature is by now a familiar riddle. But, familiar or not, it’s still very much a riddle.

•   •   •

    How did flight begin among birds?

Why did it begin?

Were the dinosaurs warm-blooded or cold-blooded?

Is a chicken more closely related to a crocodile or to Tyrannosaurus rex?

Did feathers come into existence for aerodynamic reasons or as insulation to keep body heat in—or maybe to serve as adjustable reflectors that kept heat out?

Were the predecessors of birds runners or tree climbers? Were they jumpers or were they gliders?

Did warm-bloodedness evolve two separate times—once in our mammal lineage and once among birds—or did we all inherit that handy attribute from a frisky two-legged dinosaur?

Did the dinosaurs ever really go extinct? Or do they survive among us today, in discreet and more humble forms such as Turdus migratorius, the robin? Are feathers merely the means that allowed dinosaurs, while becoming smaller, to stay warm?

If a bird can fly, why can’t I?

•   •   •

    To each of those questions the Archaeopteryx evidence is central. But that evidence is as resonantly ambiguous as a good haiku poem. Read from it what you will. Prove with it what you can. That’s what the scientists have been doing with it for a century and a quarter. And it isn’t their fault that Archaeopteryx lies there, sphinx-like, on its beige limestone slabs, granting many answers but no certainty.

The runners-versus-climbers controversy is a good example. From the time of Darwin right up through the Eichstätt conference in 1984, this has been one of the most fundamental dichotomies within the range of interpretations of Archaeopteryx. Some paleontologists have insisted that Archaeopteryx evolved from a tree-climbing dinosaur, which jumped from its high perches, then later developed gliding ability, then finally flew. Others have argued that Archaeopteryx came from the ground up, a fleet bipedal runner that stretched out its arms, leaping and sailing, until it developed the wing power to get airborne. These two schools of opinion know themselves respectively as the arborealists and the cursorialists. If you are an arborealist on the subject of Archaeopteryx, your professional attitude inclines toward polite but dogmatic scorn for all misguided cursorialists. And vice versa.

The arborealists point out that flight of some kind or another, from modest gliding to powered flapping, has evolved separately no less than sixteen times among the nonavian vertebrate animals—that is, in four distinct groups of flying fishes, in one frog, in two groups of extant reptiles as well as the pterosaurs, in two kinds of flying squirrels, in bats, and in three kinds of marsupials, not to mention a few other weird little kamikaze mammals that neither you nor I have ever heard of. Among those sixteen instances, all but the flying fish and maybe the pterosaurs are known to have gotten their start as tree climbers. The force of statistical probability, as well as the force of gravity, seems to favor the arborealist side.

So what? say the cursorialists. Evolution is not roulette. And besides, they say, the case of feather-assisted bird flight is obviously a drastic exception to the general pattern—peregrine falcons and hummingbirds are spectacularly proficient, after all, while those poor cloddish “flying” frogs and lizards and squirrels are still careening down half out of control and slamming themselves into tree trunks. Furthermore, say the cursorialists, it is hard to imagine Archaeopteryx doing much tree climbing with those long primary feathers sticking way out past its foreleg claws. Try opening your car door while wearing an outfielder’s mitt on each hand, and you’ll appreciate the problem.

To all of which the arborealists, of course, have ready rebuttals.

The first of the arborealists was none other than Othniel C. Marsh, a preeminent figure in American paleontology during the nineteenth century, and one of the two principals behind the great wild dinosaur wars that were fought out between rival collectors in frontier Montana and Wyoming. (The other paleontological warlord was Edwin Drinker Cope, and it’s a bizarre story all to itself.) Concerning the evolution of flight, Marsh argued: “In the early arboreal birds, which jumped from branch to branch, even rudimentary feathers on the forelimbs would be an advantage as they would tend to lengthen a downward leap or break the force of a fall.” Arguing the other view, among the first of the cursorialists, was Franz Baron Nopcsa von Felso-Szilvas, an elusive but unmistakably demented Hungarian who happens to be my own personal favorite in the paleontological pantheon. Baron Nopcsa was a brilliant prodigy who made significant contributions toward the study of Archaeopteryx until certain other interests pulled him aside toward Albania, motorcycle touring, and death.

Nopcsa was born in Transylvania, always a good sign. He published his first paleontological monograph as a university freshman, and thereafter turned into an arrogant snot. Somehow he became infatuated with the geography and ethnography of Albania. He learned the dialects, amassed a huge library of books about the country, made many visits; eventually he offered himself for the position of King of Albania, based on what he considered his surpassing competence for the job, but the Hapsburg overlords picked someone else. During World War I he served the Austro-Hungarian Army as a spy along the Romanian border, letting his hair grow and dressing as a Romanian peasant. He spoke the languages. He passed. Much later, when he was bored and impoverished, his baronial lands having been confiscated in the peace settlement, he took off on a long motorcycle ramble with his male lover, an Albanian named Bajazid. Finally, in April 1933, for reasons we’ll never know, Nopcsa came to the end of his tether. He slipped Bajazid a mickey, shot him through the head, then put the pistol to himself. But before he died—in fact, it was way back in 1907—Baron Nopcsa had published a paper titled “Ideas on the Origin of Flight.” The central datum was of course Archaeopteryx.

Nopcsa wrote: “We may quite well suppose that birds originated from bipedal long-tailed cursorial reptiles which during running oared along in the air by flapping their free anterior extremities. By gradually increasing in size, the enlarged but perhaps horny hypothetical scales [would] . . . ultimately develop to actual feathers; this epidermic cover would also raise the temperature of the body, and thus help to increase the mental and bodily activities of these rapacious forms.”

Nopcsa was just deranged enough (well, maybe more than enough) to be a bold, original thinker. In suggesting an earth-bound Archaeopteryx that flapped its feathered arms to help itself gain speed as it ran, he had broken through a basic assumption in the debate over whether feathers evolved first for insulation or for gliding—the assumption that, if those earliest feathers served any aerodynamic purpose, the purpose must have been flight. But ground travel too involves aerodynamics. Ask any designer of racing cars; ask anyone who rides touring motorcycles.

For three quarters of a century Nopcsa’s view was dismissed as nonsensical. Ground-travel aerodynamics seemed an unlikely precursor to feathered flight since, as soon as the animal made that next little evolutionary leap, becoming airborne, it would have lost all the running leverage from its legs; losing that leverage, it would have achieved a net decrease instead of a net increase in speed, and therefore also a net decrease in its prospects of survival. The gap between feather-assisted running and feather-assisted flying seemed evolutionarily unbridgeable. But now again the notion of ground-travel aerodynamics is being given some careful thought.

One of the hot new ideas on the subject, as of the 1984 conference in Eichstätt, is that maybe Archaeopteryx used its arm feathers as rudders, for changing direction erratically as it ran along. Assisted by aerodynamic rudders, this little beast might have streaked out a wild zigzag path across the floor of Cretaceous forests, escaping from bigger and faster predators.

The cursorialists at Eichstätt were intrigued. The arborealists were not swayed. The disputation goes on.

•   •   •

    What is the thing with feathers? It might be a dinosaur dressed for warmth in a chicken suit. It might be the earliest bird, hot-blooded and flapping its way from tree to tree. It might be your nephew or mine or Woody Allen’s, in need of a visit to Zurich. It is a mystifying cross between fowl and reptile, a chimera sculpted in fossil stone—an oxymoronic creature that actually lived and died, rather like Baron Nopcsa himself.

It perches on the soul, this thing, singing a tune without words.

We call it Archaeopteryx. The name is Latin, standing for: Thank God there are some riddles we can’t solve.



NASTY HABITS
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An African Bedbug Buggers the Proof-by-Design

A fellow named Duane T. Gish was in town here last week, playing his practiced role in a debate on the subject of “scientific creationism” versus evolutionary theory. I didn’t go. It was dollar night at the movies. But now I regret having missed a precious opportunity, since just the next day, in my random reading, I came upon an account of the startling deportment of the hemipteran insect Xylocaris maculipennis, an animal that demands pondering by creationists and evolutionists alike. A question-and-answer period followed the debate, but with me off watching Peggy Sue Got Married and pushing popcorn into my face, the important Xylocaris maculipennis question never got asked of perhaps the one human being most qualified to attempt an answer. Namely, Duane T. Gish.

Duane T. Gish, as it turns out, is a famous (some would say, notorious) man, vice president and leading spokesman of the Institute for Creation Research, which is a fundamentalist think tank based in Santee, California. He travels across America arguing the creationist viewpoint—that the Earth is only 10,000 years old, that evolution is an atheistic delusion, that the myriad types of plants and animals which some of us think of as evolved species were all in fact created individually by God—and according to most reports he is a glib and effective debater, a man of some charm, good with crowds and capable of making fools of opponents who underestimate his intelligence. He holds a doctorate in biochemistry and seems possessed, if the photos do justice, of a bad toupee. A country slicker, is what you might call him. Xylocaris maculipennis is an African bedbug. There had to be more than blind coincidence involved in bringing this man and this insect both into my purview during the same week, but the precious opportunity nevertheless slipped past me. Dr. Gish was packed and gone to the next town before I could solicit his thoughts concerning X. maculipennis and the Proof-by-Design.
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