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We travel the milky together, trees and men


John Muir
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INTRODUCTION






Having been partly arboreal since the age of eight, I learned early on that trees contain birds nests, safety, grand vistas, and apples. Climbing tall trees gave me a soaring feeling of achievement. Under the cover of a canopy of green leaves I could peer down, knowing I was safe from the wild boars and other beasts I imagined marauding on the ground. Trees were the best toys for hanging, swinging, daring, and showing off.


For a while I lived on a farm with the family of Floyd and Leona Adams and their three boys, Jimmy, Butchy, and Billy, who were near my age, about ten. At the farm, I was mainly interested in looking for birds nests, fishing, raising butterflies and moths from caterpillars, and, on occasional nights, chasing after raccoons with the baying hound down in the swamp by Pease Pond. There were rare and secretive birds here and even rarer and more mysterious insects. All lived in the trees in the surrounding forest that seemed to go on forever. The forest was a given, like the air we breathed and the waters of the streams and lakes we swam and fished in. My parents bought a rundown farm with seventy acres of forest just across the hollow from the Adams family, past a forest-bordered pond. In the summer, I ran across the fields and through the shaded hemlock woods between the Adamses place and ours.



There were heavy snows that first winter, which was also the winter that my parents decided theyd rather work in the woods than in the mill. My father borrowed a crosscut saw from our neighbors Phil and Myrtle Potter. Every dawn, he and my mother, a petite redheaded woman barely five feet tall, trudged through the deep snow into our woods to saw logs for the nearby Rumford paper mill. Everyone else was using chain saws by then. We could not afford one, nor would my father deem it necessary to use one, inasmuch as he determined that the crosscut saw did cut logs, given sufficient honest effort. I remember watching them once saw down a large ash tree that, when it fell, crashed out of sight in the snow. They had to dig trenches around it to saw it into the four-foot sections required for paper pulp wood. These they rolled onto a borrowed toboggan, one by one, and pulled them to stack into a neat pile along a path. From there theyd haul the wood out to the main road by sledge pulled by Susie, a light brown horse that belonged to another neighbor, Harold Adams. Meanwhile, I climbed a nearby sugar maple, jumped off, and instantly became buried up to my neck in the heavy, damp snow. My parents had to dig me out, too.


Some years later, I planted a row of trees down our long driveway to the farmstead. I alternated sugar maples, red maples, white ash, red oak, and basswoods. The basswoods hum in June with the thousands of bees that visit their blossoms. The red oaks feed squirrels and blue jays. The white ash seeds sometimes feed flocks of pine grosbeaks, who come from the far north in the winter. The maples give syrup in March, a beautiful display of yellow flowers in May, and spectacular golden and red foliage in October.


We already had other trees around the house. There were two massive elm trees by the barn. One of them was chosen each spring by the bright orange and black northern orioles to suspend their baglike nest, woven out of gray weathered milkweed fibers, onto an inaccessible tip of a long drooping branch. The sugar maples around the house had been planted at least a hundred years before. Some of their thick limbs had broken off, leaving suitable sites where hairy and downy woodpeckers excavated their nest holes. These holes later became nesting cavities for eastern bluebirds and tree swallows. One large cavity from a rotten tree limb was for many years used by a pair of kestrels that hunted mice and grasshoppers in our meadow. These trees were a link to life. Seeing them connected to the birds lives, I felt somehow connected to them as well.





Life has been likened to a tree of many branches. We and spruce trees are two separate twigs of two major branches. By this analogy, the seedling of which the tree of life originated was a bacteria-like microorganism that flourished in the seas and became the ancestor of all life on earth. Our ancestry is still evident in the sequence of bases that make up the genetic code in DNA. The more ancient the divergence from the common ancestor, the greater the change in the sequence of these bases. The amount of molecular change can therefore be used like a clock. We calibrate this molecular clock with known events as seen from the fossil record in dated rocks. According to this molecular clock, life originated about four billion years ago. Plants, animals, and fungi diverged from a common ancestor about one billion years ago. We are all highly evolved organisms, each in our separate ways.


Trees appear vastly different from us, but at the cellular and biochemical levels, they are remarkably similar. Like us, their genetic code is indicated by the same triplets of bases that signify the same amino acids in protein chains. They use the same molecular mechanisms for translating the triplets into proteins. Our biochemical pathways for synthesis and energy conversion are similar. In trees as in humans, genetic information in DNA is packaged in chromosomes in a nucleus and the same mechanisms translate that information into growth through hormones. Despite the vast potential alternatives, we find that the closer we look at the organisms of this earth, the more similar (though individually distinct) we are. It is due to common ancestry.


When we take a broader view, we see similarities as well. (But these are probably less arbitrary and more due to convergence.) Trees take in nutrients and respond to their environment. They grow, have sex, reproduce, and senesce. They have predators and protect themselves against them. They succumb to viral, fungal, and bacterial diseases, but they also have defenses. They contend with intense competition from their own kind and others. Although rooted in place, they move, respond to stimuli, and have elaborate mechanisms of dispersing and invading new territory.


Trees are more than distant relatives. They are and have been our intimate associates throughout the whole of our evolutionary history. Our primate ancestors lived in the trees. Millions of years later their descendants built civilizations with trees. The forest provided and still provides us with many raw materials for life, from food to tools, fuel, weapons, clothing, and building materials. Forests ecologically maintain our atmosphere, protect us from flood and erosion, and moderate climate.


I loved trees and forests, and it seemed that I could not find a more appropriate career than forestry, so I enrolled as a forestry major at the University of Maine in Orono. I left school for a year to take part in a zoological expedition into the wilds of Africa. Afterward, I switched my major to zoology. I wandered eventually to California, to continue my study of biology at UCLA, and then to teach in the entomology department at UC Berkeley. When I came back to Maine in 1977, I bought three hundred acres of overgrown farm and recently cutover woodland. It is only an hours jog from our homestead and the Adamses farm. The hilly woodland I bought had been a farm very much like the Adamses farm sixty or more years earlier. Indeed, it was even called Adams Hill, because it had belonged to members of the same family a long time ago.


My purchase of that forest was almost serendipitous. I had asked Mike, a real estate agent and college roommate, to alert me to a few acres of land that might be for sale near my favorite hills in western Maine. Loggers here regularly buy land, cut off the biggest trees, then sell cheap to get rid of the land as quickly as possible, to avoid paying taxes.


I could have chosen another place to root my spirits, but fate dictated my choice when Mike called me one day in California to tell me that three hundred acres of logged-over land from Alder Stream and up over the slopes of Adams Hill had come up for sale. The price, about ninety dollars per acre, was too high. Of course, the price was a steal, even then, in 1977. But only if you had cash. All I wanted was an acre or two to set up a shack. I did not want to take out a large mortgage. Luckily Kathryn, my wife at the time, encouraged me to pursue that dream.


Mike, like all good real estate agents, was able to convince us that cash was no problem. Pulling out an aerial photo and drawing imaginary lines to delineate parcels we could sell off to pay for the mortgage, he easily sweet-talked us into buying what we couldnt afford with money we didnt have. Im no genius at mathematics, but the numbers magically came out just right. The next thing I knew we were holding the deed to the property. Ownership forced me to pay taxes and to confront issues of what to do with the land and the potentially emerging forest on it. I didnt realize it at first, but I was also resuming my old interests in forestry, combining them with my love of trees as organisms that are key parts of ecosystems.


Off and on Ive lived in forests for most of my life, and Ive now owned the forest well explore in this book for twenty years. I see it through the eyes of a scientist, an owner, and a caretaker. I have also used it as my laboratory and classroom. Numerous scientific papers and a few books have resulted from my time in this forest. Over the years, my University of Vermont students have studied squirrel activity, fungal and lichen diversity, tree identification, rodent and shrew populations, animal tracking, overwintering insects, browse preferences of moose and hare, and tree regeneration. I have here studied bumblebee foraging, butterfly and wasp thermoregulation, chickadees search patterns, raven sociobiology, owl behavior, and tree geometry. I have made many of my best friends in this forestfellowships born of pleasant time spent wandering its paths and exploring its mysteries together. I have watched this forest change with the seasons and over years. Watched trees sprout, grow, die. Contemplated the long history of human habitation and wondered about its future. The forest of Adams Hill has been my intimate companion and this book, in a sense, is its biography.











A FOREST RAMBLE



I have lately been surveying the Walden woods so extensively and minutely that I now see it mapped in my minds eyeas indeed, on paperas so many mens wood-lotsI fear this particular dry knowledge may affect my imagination and fancy, that it will not be easy to see so much wildness and native vigor there as formerly. No thicket will seem unexplored now that I know that a stake and stones may be found in it.


Henry David Thoreau







Im not much of a hiker of paths, either in a park or elsewhere. Being encumbered like a beast of burden by carrying a pack of goods and tools, and being confined along a trail that leads to some predetermined destination, makes me dig in my heels. I like exploring. I like not knowing when and where Ill end up. That way I get easily diverted and find the new, the unexpected. To learn to know something is less to gaze upon it from known paths and vistas than to walk around it and see it obliquely.


I ramble in my home woods at different times and circumstances. Ive struck out in the middle of a blizzard. Once in July I waited until midnight to head out. Ive wandered out on spring dawns just when the warblers were returning, on sweltering summer afternoons when the blackflies were biting, in thunderstorms and also under blue sunny skies in Indian summer when the woods were a kaleidoscope of brilliant colors. In my memory, I savor the images that were collected on these rambles and that bind me to this place. Some might consider these images trifles. But I am hard-pressed to come up with greater riches than those memories.


I remember when a blizzard was howling through the great maple trees. A pileated woodpecker, deep black and with its white wing bars flashing, sliced with muscular wingbeats through the forest of thick maples and ash. The back of its head sported a crimson crest. The bird landed abruptly on the trunk of a maple, eyeing me warily. Then it slipped into a cavity in the tree to seek shelter from the driving snow. I remember finding the nests of warblers artfully built and hidden, those of each species in their own special places. I found the nest-cup of a grouse at the foot of a beech. The image of a flock of red crossbills under silent gray skies with great flakes falling on already snow-laden balsam fir trees is imprinted in my mind. I remember a late-summer night under the thick-leaved maples in our woods. The trees let through only points of starlight. It was still. I heard only the faint patter of caterpillar fecal pellets dropping on leaves, and the occasional faint tseet of a sleeping bird hidden in the deep layer of leaves. There are moments, other trifles: the crash of a deer through the swale grass; the flushing of a hermit thrush from her nest leaving four startlingly blue eggs at my feet; the black shape of a fisher cat (a weasel relative) disappearing into the brush abandoning a just-killed porcupine with blood on its throat. I do not remember the specifics of innumerable other walks. These walks were perhaps overall very important. They generated the backdrop of familiarity and knowledge that was necessary to make the treasures stand out and to give them substance.





It is a sunny and breezy late morning in August and Im going on another ramble. It will start, as usual, with the feet, but I do not know where they will carry me. There are always new things to encounter and divert.


Now it seems to be mushrooms. During the last two weeks, the shady ground under the verdure of my young sugar maples had been resplendent with crowds of bright yellow unicorn entoloma mushrooms and a sprinkling of tiny, bright scarlet fairy helmets. There were also brown boletes, purple and green-topped brittlegills, and numerous white-flecked red and yellow death caps. The mushroom diversity seemed phenomenal. In a patch of hemlocks I counted twenty-eight species within fifteen minutes. Every week there is a different mushroom show. These ephemeral fungal fruiting bodies are partially eaten by slugs and squirrels, and they soon subside into the soil as black slime, consumed by fly larvae and bacteria. But the fruiting bodies are only the organisms heads. The rest of their bodies are extensive, mostly unseen, and they play a vital role in the forest. Individual lives submerge in this interconnected flow of life.

[image: ]

Nest with eggs of the solitary vireo.
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Black-throated green warbler young ready to fledge.


At this time of year the birds have already receded into the background. Three months ago there was a vibrant cacophony of just-returned birds from all around. I now heard only anonymous tseeps, the contact calls of hungry young following their parents. Even the red-eyed vireos were silent. In past years, they sang even in early August. Yesterday, I found one of their white birch barkdecorated nests in a horizontal fork of a young maple near the cabin. It was identical to the nest with eggs I had found long ago on the maple at the Adamses farm, except that this nest was unattended and the one egg it contained was rotten. Are there too few caterpillars for the parents to feed their young this year? There are no indigo buntings this year in the forest clearing around my cabin. A raccoon took all the young tree swallows from my bird boxes. It also took the brood of phoebes from their nest of mud and green moss on the woodshed. A birds life in this forest is one of boom and bust, and outcomes are often determined by imponderable trifles. As some fail in any one year, others may do well. This year the winter wrens seem to be having great success, perhaps because my recent lumbering operation has left a scattering of limbs and upturned roots under which they like to nest. Families of these little brown birds flit like airborne packs of mice along the ground. Two weeks ago I found four black-throated blue warblers fledged from a nest just a foot above the ground in my dense patch of maple saplings. Then I saw four pinfeathered young of the black-throated green warbler huddled in a nest wedged into the fork of a shaded yellow birch in mixed woods by the outhouse. These are but two of the twenty-two species of warblers in this forest on the hill. The nests that I find are just a few of the very many that are there. Like the innumerable fungi that so rarely show themselves, these are visible reminders of hidden life that one seldom sees.


History also lies hidden, but there are hints. Wherever the skidders, a type of logging vehicle, have scratched the topsoil I find small bits of charcoal that jolt my memory. I had in years past found similar bits in scratched soil on nearby Mount Blue and Tumbledown Mountain. Now was the perfect opportunity to search for clues to the fire, because the stumps of the recently cut trees would expose history. I examined the growth ring patterns of dozens of trees, concentrating on the largest red spruce stumps I could find. All were of trees 130 to 155 years old. For all that age, these trees were no more than two feet in diameter. In all of these old spruces (as well as an ash, a cedar, and a white pine) the first 60 to 100 years of their lives showed only microscopic growth, but at varying times after that, the width of the growth rings gradually increased. Even when the trees were cut their growth had not yet decreased, because they had not yet attained their maximum age or size. I inferred that the trees on this land thus have the potential to live and grow for more than 155 years, but the fact that there was probably not one tree on the entire hill older than that suggests that something destroyed all of the trees about 155 years ago. Was the charcoal a clue? Perhaps a massive conflagration swept over the whole countryside and left this and the neighboring hills denuded and charred. After fire had swept through, the land would have been invaded first by the windblown seeds of fireweed. Thickets of poplars and pin cherries followed. The young fast-growing trees would have started out together and soon shaded the ground. Spruce and other shade-tolerant species could then have invaded but they would have grown slowly (hence their initial tiny growth rings) as they were dominated by the poplars for many decades.


The short-lived initial invaders would have died one by one, leaving small canopy openings in which the spruce and other secondary invaders could grow faster, putting on wider growth rings that continued until the present time. Until last winters lumbering operation, they in turn had inhibited the growth of seedlings under them. Now that there were holes in the canopy, there would once again be a profusion of new red spruce, balsam fir, white pine, red and sugar maple, ash, and beech, reaching for the light.


After reading growth rings on stumps I traveled on along skidder trails. Moose were using these trails, too. In three hours I saw three of them, and two deer. Of the deer, I saw only a half seconds flash of brown and white, and heard several crashing leaps through the woods. The first moose was a bull with his antlers in dark brown velvet. He was grazing ahead of me along the logging path. Every time he lowered his head I crept closer. He saw me when I was within ten yards. After looking at me for several seconds, he finally dashed off at a fast high-stepping gangling trot.


Moose are attracted to the vigorously growing hardwood underbrush that follows natural blowdowns and logging operations, including clear-cuts. People who favor massive clear-cutting often claim that moose thrive in clear-cuts. But what they usually dont mention is that in some clear-cuts they get rid of the moose browse that would normally grow there. They use helicopters to spray herbicides that kill the regenerating young hardwood trees to culture unpalatable and sterile pine and spruce plantations.
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Aerial photographs of my forest in 1966 (above), and again in 1992 (overleaf).
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I walk often in my forest and so Im usually no more aware of growth in the trees than of growth in Maines human population. But the opposition of snapshots separated in time can be startling. Thanks to the USDA-FSA-Aerial Photography Field Office in Salt Lake City, Utah, such snapshots are available, and I purchased the earliest (1966) and latest (1992) aerial photographs of the area that includes my forest. The November 20, 1966, photograph showed fully cleared fields to the west of the footpath to the cabin, and in the area where the cabin now stands. The surrounding, stonewall-enclosed field to the north of the cabin, the area that is now my sugar maple grove, looked like a cleared field except for a few scattered young pines. The old field to the west that is now my pine grove showed a gradation from scattered to continuous young pines. There was a clear-cut to the west of the homestead clearing, extending all the way down to Alder Stream. Last year my lumbering crew took out a lot of quaking aspen from this old clear-cut area where these pioneering trees were starting to topple. Balsam firs were lately growing slowly under them. Now the firs will grow fast, and the aspen are regenerating, from their own root stalks, shooting up in thickets and gaining five feet of height per year. This is a prime moose browse area. Grouse will soon also be attracted by new aspen buds and the protection from predators that the dense growth provides.


In the 1992 aerial photograph, all of the land already shows a continuous cover of unbroken forest with the exception of the clearing that Ive laboriously maintained around the cabin. My walk today is to the north of the cabin, where there were dense stands of balsam fir. The trees are now falling in swaths. In a several-acre section the tangle of balsam firs was so dense that even the oldest trees were merely thin poles. At this site the loggers cut little. I wished they had taken more.

[image: ]

Indian pipe flower among balsam fir seedlings and hairy cap moss.


Regeneration of trees from the seed-leavened earth is phenomenal on cleared ground. In all places where the sunlight is now admitted to the forest floor there is a bloom of trees that have been released from decades of waiting. On months-old skidder trails seedlings grow almost like moss in dense green crowds. Where the forest was cut selectively, the mix of regenerating species is close to that of the original forest cover that grows there already. In one mixed stand of red spruce, balsam fir, hemlock, white birch, white pine, and red maple I counted the following seedlings: fourteen spruce, ten birch, six hemlock, two red maple, one cherry, and one poplar. All were packed into one two-foot-square area. These were by no means maximum numbers. I counted up to eighty inch-tall tree seedlings per square foot. If the environment is suitable, suitable trees will grow there. If it is not, they wont. I do not know which among these potential trees will become a real tree, but in this forest the land will select the best one for every square foot of its ground. It has much choice in the naturally provided annual rain of native tree seeds, and it can hardly fail to pick the best tree for each slot.

[image: ]

Some tree seedlings.


By far the vast majority of seedlings soon die, because each mature tree in this forest requires at least one hundred square feet of ground. By my calculation that leaves 1 tree growing up out of 80 X 100 or 8,000 potential trees, and those potential trees for that one slot are only the candidates that came forth in one year. For the life of a tree there are new candidates to replace it each year. It is plain to see that planting trees in this forest is akin to sprinkling a lake to keep it wet. It only makes a difference if you first drain it dry. Those largely foreign-owned companies that do just that (through chemical spraying from helicopters to kill trees) brag about all the tree planting they do. They do not mention that for every one tree they plantand they plant only species selected for their immediate commercial potentialthey may have to destroy more than eight thousand seedlings first. These, the eliminated seedlings, contain the best competitors for that area, which is of course precisely why one needs to go to extreme lengths to try to kill them off if one wants to grow something else.


I left the cuttings to come back up to the ridge, reclining on one of the dark green moss-covered boulders left by the glaciers about ten thousand years ago. Boulders now protrude all over my hill. As I lingered under the red spruces on the sun-dappled ground I heard a soft breeze through the branches above me, and I marveled at how this rock pile has been transformed, by trees. At one time, soon after the glaciers, lichens encrusted the rocks. Vines of crowberries, blueberries, cranberries, and sedges grew on gravelly soil. They held moisture. Mosses took hold, retaining even more moisture. A layer of brown humus accumulated through the ages. Spruce, fir, and birch seedlings sprouted. Vines and roots, building soil and supporting moss, crept over the rocks, building yet more soil. The first small trees grew. Fallen limbs and trunks covered rocks. Now, ten thousand years later, the aerial photograph shows an unbroken forest of tall trees. Where I walk, I still sometimes see the tops of a jumble of rocks reminding me of what once was, but in the spring I hear the chorus of the hermit thrush and the Blackburnian warbler, and they are sounds of coniferous forest.


The stillness in the shade of red spruces and hemlocks in August was only broken by tseeps. I searched the foliage for a long time before I noticed their source: a family of brown creepers, birds that confine themselves to the trunks of the trees where they search for spiders and insect eggs in bark crevices. The parents hopped in little jerky motions up each tree trunk, all the way into the branches, then they dove straight down like a falling rock to within six inches of the ground onto the trunk of the next tree. Then they repeated the process. They never stopped except to feed their young, who often perched motionless in mid-tree ascent. When the creeper family moved on, I heard the tseeps of a family of black-capped chickadees high up in the branches. The soft nasal quacks of a red-breasted nuthatch chimed in. A solitary vireo, one of the first migrants to arrive and sing in the coniferous forest, stopped by, looked me over with black eyes surrounded by shiny white eyerings, made a harsh, grating call, and flew on. I had previously found its nest. As always, it had been built in a young balsam fir close to the ground. There are some who point out that clear-cuts attract birds. They do. Some species. Birds are habitat-specific. Bobolinks and meadowlarks dont live in spruce forests. They live in meadows. The presence of some birds is an indication of forest degradation or of forest loss, not of forest health. In this forest Ive counted 105 bird species, and each has slightly different habitat requirements. This means that there is habitat complexity. That is what makes it a forest.


More obvious than the songs of warblers and vireos were the signs of woodpeckers. A live red spruce directly next to my perch had five holes typical of those made by pileated woodpeckers. The tree must have had internal decay that attracted carpenter ants. And the bird hammered through solid wood to get at the ants. Yellow wood chips were still strewn on the brown spruce needles and velvety green moss just below the five oblong holes. How did the bird know that ants (totally comatose in winter) were inside? Just to the side of my climbing tree, a red spruce, stands a hemlock. Almost the entire lower south side of this tree was pockmarked with pea-size holes that a yellow-bellied sapsucker had drilled some years ago. (If the holes had been drilled recently, the red color of the hemlock bark would show beneath its brown surface.)





Red spruce are declining in many parts of New England, in part due to acid rain coming from the Midwest. But here on the rocky ridge top, in my forest, they still prosper. Nevertheless, not every area and not every era is ideal for spruce. Every few yards provides a slightly different habitat for a tree, as every few inches of soil is a different habitat for a seedling.


Just a few yards below the rock on which Im sitting, in a depression in the jumble of glacially deposited granite boulders, lies a dead pin cherry tree that fell last year. A few smaller dead pin cherries and mature gray birch and striped maples of the same age remain nearby. All will fall in five to six years. The presence of these short-lived trees means that thirty to forty years ago there was open ground here, the pasture of the old farm.


New, longer-lived trees are now on the way. Balsam fir and red spruce already one to ten feet in height grow in the shade below the steadily upward-reaching beech and yellow birch. For now, they are barely holding on and growing only two to three inches per year. Should one of the larger trees that now shades them fall, they could take off toward the sun, growing up to two feet per year to quickly fill the void. All the ingenious strategies that different tree species use to tap the incredible amount of solar energy that is available are contingent on what competitors do.


Im sure the BTU equivalent of energy captured by a growing tree has been calculated to the third decimal point, but to me that figure provides less meaning than the heat I feel when I burn a stick of wood in my cast-iron stove. Two or three dried split pieces of rock maple can make it glow red-hot, warming the stove and the house. Heat is a form of energy. The source of that energy, captured by the trees leaves, is the sun. Multiplying the potential energy of those two to three pieces of split wood by the untold thousands of logs accumulating in the trees all around me, I am awed by the sheer magnitude of energy that drives life, passing from one form to the next. The energy captured by trees and other plants will eventually be tapped by bacteria and fungi, by insects and other herbivores, and then passed on to birds and other predators, like us.


Given the constant extravagant input of energy into the forest and into life, it is small wonder that the evolution of the most extraordinary complex creatures, as well as human civilizations, has been possible. After looking at trees, and heating coffee on my woodstove, it is not difficult to comprehend how life can proceed toward incredible complexity, such as a hummingbird or a moth, in a seemingly uphill direction from chemical chaos. Organization takes energy, and energy on earth comes from the sun through photosynthesis, the chemical process in leaves that is responsible for almost all life on earth. Photosynthesis, the reaction that uses the suns energy to remove hydrogen atoms from water and to attach them to carbon dioxide from the air to make sugar, is largely due to the mirale of the chlorophyll molecule that colors plants green. It allows trees and all the life forms that depend on trees to use the nuclear fusion reactions of the suns inferno. Curiously, chlorophyll is a complex ring structure binding a metal ion that is similar to the hemoglobin molecule in our blood. Trees and warm-blooded animals both owe their existence to similar and very intricate molecules that power life. We balance on a ray of light and an oxygen molecule. Functions based on such delicacy are easily disrupted.


The creepers and chickadees left, and even the nuthatch became silent as I continued to sit on my rock. Gradually, the wind picked up. The trees swayed, and the leaves shook above me. Sunspecks flickered wildly on the forest floor in a dance that ebbed and flowed, keeping time with the changing intensity of the wind. For a few minutes, I heard the steady cadence of a long-horned beetle larva chewing in dead wood in the background. An ichneumon wasp with dark blue wings searched on the nearby yellow birch. Flying from one sunlit leaf to the next, the wasp vibrated its two black outstretched white-ringed antennae ahead of it, palpitating for scent trails of caterpillars.
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