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This little book is dedicated to the people of Ecuador who made their land the first country in the world to include legal rights for natural ecosystems in its constitution. The recent ruling against mining companies to protect the Andean cloud forest Los Cedros is a significant event for the world.






Why fens, bogs and swamps?

These pages started out as a personal essay to help me understand the wetlands that are so intimately tied to the climate crisis. The literature is massive and I had to narrow down the focus to those special wetlands that form the peat that holds in the greenhouse gases CO2 and methane—the fens, bogs and swamps and how humans have interacted with them over the centuries. The essay grew into this small book. I am not a scientist and much of the material I found was presented in specialized vocabularies which I have tried to avoid when possible. I suspect this gulf of esoteric language is an important part of the disconnection between science and ordinary readers.

There are people who are fond of tracing ideas and their connections in unlikely places and old books; I am one of them. I am easily enchanted when an odd idea or phrase looms on a page, often showing an invisible link. It is a little like a foggy summer morning when we can see beaded spiderwebs strung between stalks and stems, between tree and ground, twig and leaf. As the sun heats the earth the droplets evaporate, and the illusion that the entire world is held together by fine spider threads evaporates with it.

Annie Proulx






FEN: A fen is a peat-forming wetland that is at least partly fed by waters that have contact with mineral soils, such as rivers and streams flowing in from higher ground. Such minerotrophic water can support reeds and marsh grasses. Fen waters tend to be deep.

BOG: A bog is a peat-making wetland with a water source that is not in contact with mineral soil—rainfall. The ombrotrophic water supports sphagnum mosses. Bog waters tend to be shallower than those in fens.

SWAMP: A swamp is a minerotrophic peat-making wetland dominated by trees and shrubs. Its waters tend to be shallower than those of fens and bogs.

I followed William J. Mitsch and James G. Gosselink, Wetlands, 2015, 5th ed. (Wiley), for definitions and explanations of wetland processes.








1. Discursive Thoughts on Wetlands
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I believe that whatever time you are born into shapes your perception of humankind vis-à-vis the natural world. I was born in 1935 in still-rural eastern Connecticut. Both my parents were descended from seventeenth-century settlers in North America. In 1935 they were two generations past the transition from independent farming to textile mill work and struggling with a more modern transition from the textile mills to middle-class white-collar lives, yet both families still kept chickens and a cow. My mother’s family included furniture makers and artists. They all were amateur naturalists who knew the habits and habitats of birds, insects and amphibians, who could name every wildflower, every tree and the uses of its wood. They had a camp on Lake Quinebaug where my cousins and I learned to swim. They had a private reverence for mossy quiet woods, were always thrilled to see wild hawks streaming north on their spring migrations. My earliest memory is of sunlight filtering through leaves when I was put to nap under a tree. From this family in that decade I was given a glimpse of the intricate complexities of the natural world. I am anchored in that childhood time when to recognize a sassafras bush from its mitten-shaped leaves was the sense of finding a friend in the woodland fringe. I thought I knew something of the world.

As I grew older and read and traveled I learned that the 1930s were years of vile human behavior in a world that hubristically considered itself “civilized”—years of economic collapse, a global depression and mass poverty, severe and prolonged drought, gulags, strong-man leaders, intense nationalist demagoguery, ethnic atrocities, deforestation, lynching, gangsters, trafficking. In the ever-continuing name of Progress, Western countries busily raped their own and other countries of minerals, timber, fish and wildlife. They built dams and drained wetlands. It was the last decade of existence for the ivory-billed woodpecker in the southern swamps. Governments and entrepreneurs straightened and dammed river courses, smothered coastlines with rip-rap, dynamited mountains and gouged deep mines, defiled the skies. Yet my life-start in the middle of this notorious decade, part of a larger time frame that has been called the “psychozoic” now seems a time-capsule anomaly. Today I can see the period as a harbinger of the awfulness of the present. But in 1938 I was three years old and knew nothing of looming war nor murderous dictators nor exultant profiteers destroying wild places nor pandemics, insurrections or poisonously intoxicant politics.

My compassed childhood rural world was filled with novelties. One day my mother led me through a blueberry thicket to a sudden swamp where she jumped from dry land to a grass tussock, then to another, and I tried to follow. I made it to a quivering clump and looked down into the water. Something stirred up a pale cloud of mud. My mother’s arm rose and fell in a descriptive arc. The next tussock was distant and its grass stalks were strung with a zigzag centerline web occupied by a yellow-and-black tigerish spider. If I jumped I would fall into the sinister water or land in the spider’s arms. So I bawled, and my mother carried me back to solid ground and we made our journey around the perimeter, and, where possible, into the interior of the swamp, past dead tree snags guarded by raging birds, skirting pools of water lilies whose somnolent musk no perfumer has ever duplicated. Thousands of spider strands laced stems and reeds, attached to half-sunk logs; frogs were everywhere, their pop-up eyes glaring over the edges of lily pads; unseen distant creatures splashed into hiding. It was frightening and exciting. This place, so unfamiliar and strange, was my first experience of geographical Otherness, my first thrill of entering terra incognita. The Polish artist-writer Bruno Schulz touched the moment when he wrote, “… we manage to acquire images in childhood that carry decisive meanings for us. They function like those threads in the solution around which the significance of the world crystallizes for us.” For me this statement is true. I hope it was true for Schulz and that his final thought was of a golden childhood image—perhaps that lambent night described in The Street of Crocodiles when the child-narrator wanders the city lost in moon-daze, but more likely it was the image that haunted him through his life of “a cab, with a hood on top and lanterns blazing, emerging from a nocturnal forest” when he fell.

The memory of the swamp spider stayed with me. Years later I learned that the zigzag central line or stabilimentum in orb-weaving-spider webs may serve to reinforce the web’s strength against the catastrophic blunder of a flying bird. Some believe it can attract prey as the stabilimentum is a brilliant white nonsticky silk that reflects UV waves which both birds and insects can see, but another study reported in Behavioral Ecology found that stabilimenta reduced the study spiders’ game bags by almost 30 percent. Others offered the straw-clutching suggestion that it might have some camouflage use in disguising a large colorful spider from predatory attack. Some think spiders may be using up leftover silk, as the silk glands must be empty in order to start the process of making more. Still another idea is that female spiders make stabilimenta to attract mates, and there is some support for this. About the only idea not given credence is the original thought that a stabilimentum gives the web stability. In other words we don’t know why certain spiders knit these zigzags into their webs any more than we know where or when the next catastrophe will lurch at us.

I came away from that wetland sharing my mother’s pleasure in it as a place of value but spent years learning that if your delight is in contemplating landscapes and wild places the sweetness will be laced with ever-sharpening pain. In this century many people are aching with eco-grief over deforestation, the disappearance of bumblebees and ash trees, the loss of coral reefs and kelp forests; we see polar bears on a hopeless search for the firm ice of yesteryear, sage grouse and prairie chickens confronting hog farms, wind turbines and highways on their nesting grounds.

A bone-deep identification with the place of one’s origin can be almost as strong in some humans as it is in animals and birds. In prehistoric times that symbiosis began before your eyes focused and continued throughout life because people were moving parts inside their landscapes. The intimacy of people close to their environment is reflected in such descriptive language as the Apache place-names Green-Rocks-Side-by-Side-Jut-Down-into-Water; Grey-Willows-Curve-Around-a-Bend; Trail-Extends-Across-Scorched-Rocks.

In human migrations our relocated emigrant ancestors had to give up allegiance to their old landscapes; the memories were emotional hawsers mooring them to their ancestral geography—birch trees in spring rain, a rocky inlet. Few today can identify with that old woman in Frank O’Connor’s story “The Long Road to Ummera” who struggled like an upstream salmon to get home to die. Her longing ended with success where “The lake was like a dazzle of midges; the shafts of the sun revolving like a great millwheel poured their cascades of milky sunlight over the hills… and the little black cattle among the scarecrow fields.”

In just my lifetime I have seen a thousand kinds of damage humans have inflicted on ecosystems and wildlife habitats as more than 60 percent of the world’s rivers have been dammed and the forests massacred, ripping apart the ancient notion of the web of life. We have behaved dangerously by indulging in a global storm of greed that is fracturing biodiversity and the natural world. Since 1950 the world population has increased by nearly 200 percent. Our swelling and hungry population is spilling over, as in the title of David Quammen’s 2012 Spillover. Quammen compares the human population explosion to an outbreak of tent caterpillars. As we cut down deep forests and convert wild places to feed lots and drained swamp to cropland we encounter other species—birds, mammals, reptiles, bacteria and viruses—alien viruses whose hosts and habitats we have severely disrupted and displaced, so that viruses such as SARS, Ebola, MERS, the cluster of “swine flus” and Covid-19 are forced to find other places, other hosts including humans.

Asian countries are hotspots for emerging new viruses partly because of regional population swell and intense deforestation, but millennia of agro-ecological intermixing in the region underlies all assumptions. The assaults on ancient forests populated by unknown micro-organisms puts humans in contact with viruses better left alone. Bats pollinate many plants and eat large amounts of harmful insects, but they also carry many viruses. When we force them out of their evolutionary homes they discover substitutes for caves in sheds and attics, in urban building recesses. These animals do not directly pass on viruses to humans. There is usually an intermediary host that humans handle or eat. For SARS in China it was the civet cat; MERS broke out in the Middle East through camels. And although both bats and pangolins were high on the suspect Covid-19 intermediary list, the pangolin has been exonerated. In the Elsevier journal Infection, Genetics and Evolution the authors of a study on the origin of Covid-19 concluded: “The real triggers for epidemic and pandemics are the societal organization and society-driven human/animal contacts and amplification loops provided by the modern human society, i.e., contacts, land conversion, markets, international trade, mobility, etc.” In that “etc.” lies our future.

Deforestation for the sake of more cropland opens another door behind which we find the pulsating bulk of animal farms, especially poultry and swine. Rob Wallace’s collection of his blog essays—Big Farms Make Big Flu—is an aggressive probe into large-scale mono-agriculture which has replaced wetlands, grasslands and forests.

Our species is not adept at seeing slow and subtle change. We truly live in the moment. (The success of the retailer Amazon is built on this attribute.) There is a tree, we cut it down—we immediately recognize that there is a change. Yet we see a tree and we see it again a year later without noticing the new-growth tips (self-similar fractals of the tree); we see no change. We are never astonished at “the undying difference in the corner of a field.” We just don’t get the slow metamorphoses of the natural world because we have unplugged ourselves from it except for annual vacations which may be vehicle travel to a national park or a “nature” adventure cruise such as visiting the Galápagos or the Antarctic, where our short gawk further damages the habitat.

To observe gradual change takes years of repetitive passage through specific regions week after week, season after season, noting sprout, bloom and decay, observing the local fauna, absorbing the rise and fall of waters, looking carefully—the way all early humans lived. Henry David Thoreau (1817–1862) of Concord, Massachusetts, followed the practice of repetitive observation. Thoreau, periodically ill with tuberculosis flare-ups most of his adult life, tramped for miles every spring noting in his bad handwriting the dates when wild plant species flowered. His records for the years 1852–1856 were extensive. When the tuberculosis surged again, he missed listing some plants in 1857 and 1858. In 1860 he made a trip to Minnesota, his last long trip anywhere. Back in Concord he worked on editing his journals and in December 1861 he went out on a rainy day to count tree rings in a particular stump and came home soaked and freezing. He developed bronchitis which augmented the tuberculosis and by May 1862 he was too ill to leave his bed and died as the spring flowers began to bloom.

Many of his industrious Concord neighbors saw Thoreau as a ne’er-do-well, a fool who rambled the woods instead of hoeing garden rows or making the anvil ring. But some took him to heart. Aldo Leopold similarly kept records of spring flower bloom times on his Wisconsin farm for many years as did many unsung rural people attentive to the botanical seasons. Closer to Thoreau’s time was Alfred Winslow Hosmer (1851–1903), also a native of Concord, a photographer and dry goods merchant who ardently admired Thoreau. Sixteen years after Thoreau’s death Hosmer decided to continue the spring canvas of wild flower bloom times. He kept at it until 1902. A hundred and fifty years later the biologist Richard B. Primack and Abe Miller-Rushing followed the same observation trails for the Thoreau-Hosmer list’s forty-three most common plants. They used the comparative data as hard evidence for a warming climate. Writing about the pink lady’s slipper orchid and his own wildflower searches around Concord, Primack referred to Thoreau’s notebooks.


In 1853 he [Thoreau] noted the first flowering of this species on May 20, and between May 24 and May 30 in subsequent years…. Today, if I went looking for the first flowers of the pink lady’s slipper orchid on May 20, I would be too late… [T]he pink lady’s slipper orchid in Concord has shifted its first flowering time so that it now flowers three weeks earlier than in the past…. Only by comparing records taken at widely spaced intervals—Thoreau’s records in the 1850s and our own observations made 160 years later—could I see the alteration in flowering times.



We have our modern-day Thoreaus in Inuit people and residents of the Marshall Islands, Miami, Siberia, Easter Island, New York City, watching the water rise, and Yakutians watching their land collapse and subside as the permafrost under their roads and fields slumps. Observant people still exist, among them the ecologist Charles Crisafulli, who began exploring the ashen landscape just two months after the Mount St. Helen’s 1980 eruption. He found a plant—“parsley fern”—Cryptogramma crispa, a pioneer species that dares to grow in acidic scree and is a companion to volcanoes; since then Crisafulli returns to greet the plant anew every year.

Charles Wohlforth’s The Whale and the Supercomputer examined the tensions and accords of two groups concerned with climate change—native people and scientists—in northern latitudes. Technological devices became as important as the watchers in 2018 when the Ice, Cloud and Land Elevation Satellite-2 (ICE-2) replaced an older satellite. ICE-2 gives highly precise details of the surface elevation of Antarctic ice over a vast area, showing specifically where ice is melting and where it is accumulating, with an accuracy of several inches. And yet there is a yawning gap between our past idealistic honor of the web of life, that wordless bond of interrelationships between all parts of the earth, and, in today’s human-bossed world, a recipe for how a divided and impulsive species can go about “managing the entire planet as a combined physical and biological system,” as a well-known champion of market-based conservation sets out as a goal. We, who cannot even manage to live peaceably together, can “manage” the whole earth? To be feared is AI, geo-engineering and an app-happy gig-rigged future controlled by Big Tech.

And yet in some places the bonds were not broken. The environmental designer Julia Watson has tracked down extraordinary examples of cooperative ecological solutions to specific regional needs. Most striking are the living root bridges and ladders made by northern India’s hill tribe people who arrived there about forty thousand years ago from southeast Asia. Today they live high in the forested mountains in one of the world’s rainiest places, where during the monsoon violent rivers gush through the valleys making travel between villages impossible. The region gets a staggering amount of monsoon rainfall that turns the network of villages into islands. The only bridges able to withstand the roaring inundation are those formed by training the roots of the sacred rubber fig trees across ravines, a labor that takes fifty years of work but then lasts for hundreds more. The bridges are an artful tangle of monstrously long tree roots that writhe and twist through each other as living sculpture. The Khasi’s history and spiritual origin beliefs are entwined with the multigenerational design. Ladders and walkways made the same way connect the upslope villages with the farmlands at a lower elevation.

Equally ingenious are the “forest gardens” of Tanzania’s Chagga people. The Chagga are banana specialists growing the fruit on the slopes of Kilimanjaro. Over generations they have modified the original forest while copying its ways and growing their gardens within the forest which surrounds each village. The diversity of their gardens is legendary. They grow more than twenty-five varieties of banana in the Kihamba groves but also cultivate more than five hundred species of plants including introduced avocado, papaya, sweet potato, mango, taro and coffee. The gardens are multilayered and interspersed within forest sections of trees, lianas, shrubs and epiphytes. This gardening style designed to fit local nature has caught the attention of people in other countries including Sri Lanka, the Pacific islands, Indonesia and Peru.



In the last decades of the twentieth century evidence of climate volatility in the American west began to catch at me as the Rocky Mountain lodgepole pine forests sickened and died from drought and the ravages of pine bark beetles. These grey tinder forests throughout the Rockies set me to writing a novel that followed a three-hundred-year-long trail of deforestation. As I write today those real-life western forests that drew my attention are burning with ferocity.

When I moved from Wyoming to the coastal waters of the Pacific Northwest I had to learn a new place where land and water worked on each other. Just to recognize the interlaced layers of estuarine habitats took time. Nothing seemed to have a solid existence; explanations of tides, sea level, bull kelp, eroding bluffs, the lives of shore birds, the forests and their understories—all came with attachments of besetting problems. I heard constant comparisons with the near past when luxuriant kelp forests made a near-shore paradise for sea life, when great swathes of the Olympic range had still not been explored, when the water roiled with pods of orcas and the whale migrations—not cruise ships—ordered Neptune’s realm. I read about the extensive clam beds and giant geoducks that made the region famous; but settler-building and sewage outflows from the growing towns ended those rich days. Even the ocean was not immutable, as now its alkalinity is sharpening with acid. In some places the shoreline is augmented with riprap and breakwaters where homeowners mistakenly think they can defeat rising water. A busy railroad spoils much of the mainland shore. The snore of container ships, trash barges and tankers, speeding pleasure boats, thrashing ferries plowing their endless furrows and roving seismic vessels of oil and gas exploration damage the ocean’s private silence. Underwater cacophony reigned until in the spring of 2020 during the brief Covid-19 lockdown when the waters became relatively silent; whales, whose young ones had never experienced quiet, may have been delighted. And although we are terrestrial creatures who know how to farm, this is not enough for us and we brazenly take the fish and even krill that marine animals depend on for life. The waters tremble at our chutzpah and it seems we will not change.

Nor do we wish to change. Ancient Judeo-Christian beliefs allow humans to use the rest of the world as they wish:


And the fear of you and the dread of you shall be upon every beast of the earth, and upon every fowl of the air, upon all that moveth upon the earth, and upon all the fishes of the sea; into your hand are they delivered. Every moving thing that liveth shall be meat for you; even as the green herb I have given you all things.



Oliver Rackham wrote truthfully that the history of wetlands is the history of their destruction. Most of the world’s wetlands came into being as the last ice age melted, gurgled and gushed. In ancient days fens, bogs, swamps and marine estuaries were the earth’s most desirable and dependable resource places, attracting and supporting myriad species. The diversity and numbers of living creatures in springtime wetlands and overhead must have made a stupefying roar audible from afar. We wouldn’t know. As humans have multiplied to a scary point of concern about the carrying capacity of the earth, wetlands were drained and dried for agriculture and housing. Today 7.8 billion people jostle for living space in a time of political ferment, a global pandemic and now a war, trying to ignore increasingly violent weather events as the climate crisis intensifies.



Peat is not a simple substance. The raw stuff is partially rotted and compressed plant material—seasonal deposits of leaves, reeds, grasses, mosses and fibers that fall and settle in the water. The water locks out oxygen, the main agent of decay. The spongy deposits build up over centuries, each bog or fen or swamp developing an individual character. Peat contains free cellulose content, high moisture and less than 60 percent carbon. Its content varies in chemical composition and macroscopic and microscopic substances. Under the top layer of a bog the “pipe peat” used for centuries for home heating has the appearance and texture of solidified chocolate pudding. It can be cut with a sharp tool. It is slightly limber when still moist and, like green wood, must be dried before it can be burned.

For thousands of years the palsa bogs characteristic of tundra regions have imprisoned carbon just by their position atop the frozen plant material we call permafrost. In some places on Alaska’s North Slope the permafrost is more than two thousand feet deep. As climate heat builds, the frozen underpinnings, which now seem not all that perma, are softening. The fearful knowledge is that greenhouse gases long held below the surface are escaping, adding exponentially to the crisis by creating a positive climate feedback—i.e., increasing the warming, the same future we dread in the tropical forests. There are indications that the thaw is now irreversible. A cascade of tipping points is at hand and in October 2020 news, word that the frozen methane in the Arctic Ocean was beginning to escape should have sent chills down our spines. At the same time we try and extract crumbs of hope from each catastrophic manifestation of change. In Yakutia, where the earth’s largest thermokarst—the “Batagai Depression”—a kilometer in length, 100 meters deep and still growing rapidly, is also the site for scientists who are gathering samples of preserved and frozen soils up to 200,000 years old. Using molecular genetic and microbiological procedures they hope to extract bacteria and viruses from the soils that could lead to new antibiotics. But for the third straight year terrible fires are devouring the forests of Yakutia. The smoke drifts out into the Pacific and people on ships and in Alaska and along the North American west coast cough and gasp in the pungent brown haze.

Since the fifteenth century when feudalism began to give way to nation-states, Western capitalism and imperialism, we have heard that peatlands are worthless because that same land drained is valuable for agriculture. We are now in the embarrassing position of having to relearn the importance of these strange places that are 95 percent water but fibrous enough to stand on. Climate, weather, season, earth movement, wet and dry environments are all flexible, all give-and-take, and these jostling, shifting processes are only briefly impressed by levees, dams, drains, dikes, culverts. Water is the ultimate flexibility as Fela Kuti sang in “Water No Get Enemy.” It will always win. Or will it? Some researchers think that the next fifty years will see humankind take up all the remaining land on earth for agriculture and use every drop of fresh water. And then what?



Europeans, especially in northern Germany and Ireland, have harvested peat by hand for thousands of years with specialized tools, adapted in Ireland as the slane and turf barrow before the invention of heavy peat-cutting machinery. But now a great change is under way; some people are rewatering and restoring old peatlands. Ireland, with plenty of bogs and few oil wells, and thus more dependent on peat than most, has been struggling with difficult decarbonization goals since a study found that in one year each hectare of drained and stripped peatland gassed out 2.1 tons of carbon. Britain, freed by Brexit from old EU rules on farming subsidies to promote intense agricultural production, is considering more projects for a category called “the Public Good,” which includes wetland restoration. The richly encouraging books The Shepherd’s Life and Pastoral Song by the British farmer James Rebanks give hope for a turn to thoughtfully ecological agriculture.

The world’s largest peatlands are Canada’s Hudson Bay Lowlands, Russia’s Great Vasyugan Mire, the Mayo Boglands, America’s Okefenokee National Wildlife Refuge, Indonesia’s peat forests, the Magellanic Tundra Complex of Patagonia, Tierra del Fuego and the Falkland Islands, the marshes of Mesopotamia and the Central Congo Basin’s Cuvette Centrale. Indonesia’s richly complex wooded peatlands where entrepreneurs log, burn and plow to make palm oil plantations are one of the saddest examples of great biological loss. In shops and stores I read labels and when I find bars of soap made with palm oil I get a mental image of a ravaged forest. I do not buy that soap.

While some people living in peatland countries may be looking at their watered topography with new respect, some are looking with fear, as the residents of the Yakutia region of eastern Siberia, one of the fastest-warming places anywhere. Here, and in the Great Vasyugan Mire in western Siberia, the permafrost is going fast—the cover is being lifted off the pot.

The permafrost in Yakutia, a major agricultural region, exists as great lobes of ice—a kind of very thick ice called yedoma—embedded in the soil like garlic slivers inserted in a roast. Up on top, land that was recently crop acreage, cattle and reindeer pasture is swimming in meltwater. Great chasms open up, roadways tilt and slump. Weird craters, possibly caused by underground bursts of methane gas, gape wide. The rivers bulge with water and flood the fields. Yakutians, intensely sensitive to the subtleties of the natural world after deep generations on the land, now say they no longer understand the place. They do know that they can no longer make a living here and are moving out of the known rural world of their fathers into the wilderness of cities. The only ones who are happy are hunters of the mastodon tusks exposed for the first time in millennia, the corpses emitting a great stench as they rot—for the hunters it is the stench of money as long as Chinese folk medicine believers keep buying. That is the frightening side of peatland’s ability to hold in huge amounts of carbon dioxide: rip or burn the cover off and it is in your face.

In aggregate the world’s peatlands resemble a book of wallpaper samples, each with its own design and character—some little more than water and reeds, others luxuriously diverse landscapes of colors we urban moderns never knew existed, silent sepia water, brilliant mosses, pale lichen, sundews like spilled water drops. And always they are in achingly slow motion that we cannot discern unless we keep measurement records—you can stand for a year and watch though you won’t see a saltwater marsh silt up and become a fen. And always these places are under assault.



Wetlands are classified by the values of what-use-are-they-to-humans. They are categorized as geography, topography, chemistry and hydrology. Ecologists use a different measuring stick; they are interested in the different ways wetlands fit into the natural world’s mesh of existence. In recent decades the ecologists have had a seat near, if not at, the classification table. A cool and dispassionate scientific approach to wetland classification in these times often masks painful emotions and grief when confronting environmental loss and destruction. These feelings are as much an occupational hazard for environmental scientists as for people working in disaster relief and health care fields. The painful stresses are steadfastly ignored by most of us so there is little amelioration.

The various wetlands schema fill reference books. The United States Fish and Wildlife Service uses the Cowardin Classification of Wetlands and Deepwater Habitats of the United States. It is a system that identifies five wetland types: marine, tidal, lacustrine, palustrine, riverine. The U.S. Army Corps of Engineers additionally uses a Hydrogeomorphic Classification for Wetlands. Some states have their own systems. Washington State has an extreme range of habitats from its Pacific shoreline to the easterly dry Scablands. It lists four categories of wetland ranging from the heavily disturbed to the rare and irreplaceable. Alaska, finding the standard grades “insufficient to meet the needs of land managers in Alaska,” devised the Cook Inlet Classification to understand the oligotrophic peatlands in the face of the rapidly growing population of Cook Inlet Basin. Different countries have different classifications. On a flight across Canada (or looking at a topographic map of that country), you can see countless blue speckles of glacier meltwater. (You can also see the ravaged tar sands peatland region as you fly over Alberta.) Detailed descriptions of these waters are the stuff of the Canadian Wetland Classification System (CWCS), which purports to recognize each blue dot’s ecological details. In practice, for most countries local mapping and characterizations are beginning to augment the older one-size-pretty-much-fits-all wetlands definitions.

Most classifications now include a scale of protections for wetlands. The Cuvette Centrale, the size of the United Kingdom, discovered only in 2012, is protected by the Brazzaville Declaration of 2018, a consortium of the Democratic Republic of the Congo, the Republic of the Congo and Indonesia and several Global Peatlands Initiative members. But we can see in the examples of Brazil and the United States and other countries how legislation can be trimmed and fitted to the desires of entrepreneurial humans rather than the health of the natural world. The Global Peatlands Initiative, led by the UN Environment Programme, exists to help peatland countries save or restore these vital wetlands which cover about 3 percent of global land area. The legally binding Paris Accord was signed in 2015 by all of the world’s countries except Nicaragua and Syria with a goal of keeping the earth’s temperature rise below 2° C. In several ways it was obsolete before the ink was dry—it did not discuss peatlands beyond recommending that each country take steps to preserve the wetlands it had. In 2016 the climate-change denier Trump pulled the United States out of the agreement. President Biden rejoined, but confronted with the manic drive to profit from the earth’s shrinking resources we are left with the nagging question “Is this enough to save the habitable earth?”



When the facts of our self-inflicted climate crisis began to percolate into public discourse in the late twentieth century the Amazon forest was considered, after the ocean, the great storehouse for CO2. (Overlooked for decades, coastal salt marshes were thought not to hold in CO2 but in 2020 Canadian scientists discovered that “blue carbon sinks” like mangrove forests and salt marshes embrace half the CO2 in ocean sediments.) Climate-change worriers pinned their hopes on the vast tropical forests. But a few scientists recognized the carbon-holding capability of peatlands and their voices grew more insistent as they pointed out that not only does peat absorb and sequester huge amounts of toxic gases, it covers 3 percent of the world’s surface, larger than all the earth’s rain forests together. Yet even those wetlands cannot replace the Amazon as a climate moderator. At that time it was unthinkable that such a great and enduring ecosystem as the Amazon could ever burn. We have learned a bitter truth—deforestation and fire are its new enemies.

The Amazon basin has been a gaspingly diverse region that nurtured the earth for 55 million years until Western humans entered it in the sixteenth century, chopping into the varying indigenous populations. The science journalist Marco Lambertini calls it the “richest botany in the world.” He stresses the diversity: “For example, 300 different species of trees can be found in just 2 square km (500 acres) in Brazil, compared to a few dozen species in an extensive woods in the temperate or boreal zones.” This intricately knotted zone helped regulate earth’s climate through water transpiration and cloud formation. The tropical forest drove the circulation of global atmospheres as well as stored carbon and biomass. The region’s other ecological parts worked with it in a many-layered call-and-response manner.

Outsiders tend to regard only the tropical rain forest as the Amazon, but the entire basin-filling assortment of ancient bits and pieces of land and animals that originated in other places (Africa, North America, Australia, Southeast Asia, Antarctica) over millions of years have come together in jaw-dropping variations of existence that make up an unmanageably diverse mix of ecosystems, so complex that the human brain cannot fully grasp its intricate workings.
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