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There rolls the deep where grew the tree.


O earth, what changes hast thou seen!


There where the long street roars, hath been


The stillness of the central sea.


—Alfred Tennyson (1850)






The wrongs done to trees, wrongs of every sort, are done in the darkness of ignorance and unbelief, for when light comes, the heart of the people is always right.


—John Muir (ca. 1900)






I read widely on the present world situation, but am not frightened or discouraged. The life of a species has been calculated to cover about 9,000,000 years, so perhaps man will have gained some necessary wisdom before he has run his course. The world has been a going concern for about three billion years. With such a long-range view, today’s conflicts and confusion, however disagreeable to live with, cannot make one feel pessimistic or hopeless.


—Winifred Goldring (1950)
















PROLOGUE: WPN-114


ONE SUMMER DAY IN 1988, WHILE YELLOWSTONE BURNED, MY FATHER and I drove through Utah’s “West Desert.” Just beyond the Nevada border lay our destination: Great Basin National Park. Leaving US 50, the “Loneliest Road in America,” we went up and up the Wheeler Peak Scenic Drive—a route so smooth it felt too easy—and killed the engine in a subalpine parking lot. From there, we hiked the short trail to the cirque beneath the second-highest mountain in the Silver State. We gazed at the “glacier”—not much more than a rock wall chocked with dirty ice. During its retreat to near nothingness, the cirque glacier had exposed layers of moraines. On a soilless field of quartzite blocks stood trees that looked geological as much as botanical. My father, a scientist at Brigham Young University, must have told me this population of pines postdated the Pleistocene. I was a teenager, so maybe I didn’t care. I can’t remember. I do recall being possessed by the peak. I desired to climb it.


A few years later, after scampering up the ridge—my first Thirteener—I left my name in the notebook in the mailbox on the summit. Two entries stuck with me. A European who had toured the charismatic red-rock country of southern Utah conveyed relief at the grayness of the Great Basin. And a local man from White Pine County, Nevada, shared his heartache at high altitude. I’m so lonely, he wrote. I just want a boyfriend.


Two decades passed, and I revisited the cirque, my attention on pines. Prior to drafting a manuscript on ancient trees, I wanted to pay respects. Also, I admit, I hoped for some kind of revelation within the rocky grove. Habits of magical thinking acquired in my religious upbringing die hard. I knew that somewhere in the shadow of the everlasting peak was a former living being, an almost sacred thing—the oldest tree ever known to science. I longed to be near, though not too close. I resisted the urge to pilgrimage to a stump. Being a professor of history, I historicized the object of my yearning as a cultural fetish.


The very next year, I returned. My heart had changed my mind. I had to see and touch the remains of the Great Basin bristlecone pine known as WPN-114.














INTRODUCTION


WHAT’S THE OLDEST KNOWN LIVING THING, AND HOW DO WE KNOW? Why should we even want to know? The explanation is a history of curiosity and care. This story has science, and religion, too. Above all, it has relationships with trees, long-term relationships, as long as long can be. Coauthored with millennial plants, my narrative about the modern past concerns the not-yet end of the planet.


TREES ARE PLANTS THAT PEOPLE CALL TREES—A TERM OF DIGNITY, NOT botany. Personification is intrinsic to treeness. A tree is a radically nonhuman thing, a modular organism, that humans exalt through misunderstanding as a person-like being: an individual with torso and limbs. Among personified plants, megaflora and elderflora—overlapping categories—receive the highest honors in life and the profoundest sorrows in death. People cherish big trees, old trees, and especially big old trees.


Except for when they don’t.


As objects of veneration and vandalism, elderflora appear in the oldest surviving mythologies and the earliest extant texts. The ancient trees of the ancient past were hallowed by site-specific associations with gods or heroes, ascetics or seers. They grew—and selectively still grow—in sanctuaries. In the event of arboreal death, or arboricide, guardians planted anew and thus extended the life of the sacred site. A consecrated tree is less aged than time-honored. Its age is expressed not numerically but relationally: “as old as” or “older than.”


The Promised Land provides a perfect example. Josephus was a Pharisee from Jerusalem who became a citizen of Rome, where he authored chronicles in Greek. In Jewish Antiquities, the expatriate rewrote the Hebrew Bible, including the scene from Genesis in which Abraham, camped at Mamre, near Hebron, entertains three angels beneath an oak. Josephus identified the tree as “Ogyges,” a primeval Grecian name that evoked the deluge that ended the Silver Age. In his other major work, a firsthand account of the Great Revolt of Jews against Romans, Josephus reported that among the present-day monuments of Hebron was a famous terebinth that had been growing since Creation. As old as Zeus, older than the Flood: the ancient historian described two antediluvians in the vicinity of Mamre.1


At some point, these two ideas fused into one organic form: the “Oak of Mamre,” aka “Abraham’s Oak.” In the fourth century CE, the first Christian emperor, Constantine, constructed a basilica to enclose and purify the designated tree, which pagans still adored with idols and sacrifices. Thanks to imperial attention, Mamre’s annual Fair of the Oak—part commerce, part religion—attracted visitors from afar.


This expression of the oldest living thing—a tree that predated the world—outlived its host organism. Over the centuries, the Oak of Mamre died multiple times, changed locations, occupied multiple locations simultaneously. Jews, Christians, and Muslims made it a pan-Abrahamic pilgrimage site. Crusaders and medieval pilgrims did recurrent damage by stripping organic souvenirs. In the nineteenth century, tourists with paintbrushes and cameras fixed their gaze on a picturesque Palestine oak with a trinity of trunks. When a snowstorm broke one bough, the British consulate in Jerusalem seized the opportunity. Ignoring admonitions of local Arabs, who said, reportedly, that anyone who maimed this tree would lose their firstborn son, the consul’s dragoman requisitioned camel loads of oaken relics destined for London. In 1871, the rural land around the disfigured tree was purchased from Muslims by the Russian Orthodox Church for a monastery that has since been enveloped by modern Hebron, a Palestinian city in the West Bank. In the last days of the twentieth century—counting from Jesus, a near-contemporary of Josephus—the fenced-in, propped-up, steel-wrapped oak perished yet again. Its trunk finally collapsed in 2019, prompting church arborists to make soil space for the latest replacement.


Globally speaking, few believers follow the flourishing of this dry tree. The Oak of Mamre no longer has world fame, and not just because pilgrims—mainly Russians—must pass through Israeli checkpoints. There are so many more, and more “believable,” ancient trees here and there, anointed by science.


THE OLDEST EXTANT LIST OF OLDEST TREES IN “THE WORLD”—specifically, the Roman world—appears in Natural History by Pliny, a direct contemporary of Josephus. This anthology of twenty thousand facts was cut short by the author’s death, a consequence of observing too closely the Vesuvian eruption. A proto-scientist, Pliny supplemented relational dating with numerical dating when he could provide known or estimated dates of planting. In his posthumous book, the natural historian mentioned, with detectable skepticism, trees older than Rome, as old as Athens.2


Long after Pliny died—for a millennium and a half—post-Roman intellectuals continued to favor relational age. Only in the eighteenth century did science become the primary mechanism by which Western people assigned age value to elderflora. In the first English-language treatise on forestry, John Evelyn—a noted man of letters in early modern Britain—compiled an updated list of senior trees. To the usual consecrated plantings Evelyn added naturally occurring specimens. For his audience, “the world” now included the Americas. As part of the turn toward quantification, scholars of Evelyn’s time and place began estimating a tree’s life span by enumerating the layers of woody tissue called cambium. Tree age became cambial age, or the age of the oldest tree ring. One thousand, a number significant to rationalists and evangelicals alike, became the threshold of arboreal antiquity. Evelyn explained how the years of a woody plant could be “vulgarly reckon’d” by counting the number of “solar revolutions, or circles,” inscribed within the trunk.3 Unfortunately for a dendrophile like Evelyn, calculating from tree rings required a felled or fallen tree.


Illustrated lists of olden trees became common features of encyclopedias in the nineteenth century, as “scientific botany” became professionalized in Europe. (The word scientist entered English in 1834.) Whereas geologists wondered whether they could use strata fossils to date the Earth—speculations that led to counts of millions and ultimately billions of years—botanists wondered whether a single living organism could take them beyond 6,000 years, beyond biblical chronologies. Geologists used a kind of relative dating, placing events in chronological order by determining which layers of rock were older or younger. With cambium layers, botanists worked toward a goal of absolute dating. In overlapping ways, scholars of rocks and trees sought to “burst the limits of time.”4


Using the classification and naming system developed by Linnaeus, modern natural historians studied comparative longevity in plant species, and published papers in transactions of learned societies. Research botanists—many of them employed at a new institution, the botanical garden—scrutinized long-lived European trees, especially yews, and especially churchyard yews in Britain. The nation that claimed to have invented modern science tried, with mixed results, to extract empirical evidence from its iconic conifer.


Simultaneously, field scientists in the style of Alexander von Humboldt, Prussian naturalist and international celebrity, followed routes of empire to prospect for megaflora in Africa, the Americas, and the antipodes. They assumed—incorrectly, it turned out—that bigger must mean older, and that the biggest plants would occur in the subtropical zone, where climate favored growth and where the history of human wood use was less intensive than in Eurasia. As estimated by botanical numerologists, contenders for the designation “6,000 and up” included a baobab in Senegal, a dragon tree in Tenerife, a cypress in Oaxaca—and, fleetingly, a cycad in Queensland.


Scientific travelers cleared the way for nature tourists—quintessentially modern figures. For those with knowledge and means, visiting the latest oldest monumental plant was one more experience to consume. In particular locales, notably the Sierra Nevada, where middlebrow Americans rode stagecoach through tunneled sequoias, the modern novelty of arboreal antiquity became commodified.


Parallel to scientific investigations and touristic encounters, eighteenth- and nineteenth-century Western governments instituted “scientific forestry,” which instrumentalized tree age. State-sponsored forestry was the high point of sustainability, an early modern concept that grew alongside the idea of the perpetual state as eternal land manager. Imperial conquests and industrial revolutions relied on timber products: wood-stock long guns for capturing lands and peoples; naval vessels with mighty masts for transporting the enslaved and the harvests of their labor; wood-framed tenements and factories for urban proletarians; and wooden pencils for keeping records of it all on paper ledgers.


Forest engineers sorted trees into generational cohorts so that mature specimens could be harvested at optimal times on a sustained-yield basis. This rational approach to crop rotation was facilitated by a German mechanical invention, the increment borer—a hand-cranked tool that extracted core samples, measuring rods of cambial age, with minimal damage to the plants. By counting cored rings, technicians could closely approximate ages. Even as they recategorized conifers as fungible timber stock, state foresters in central Europe inventoried and reserved “remarkable” trees, especially European oak—the species associated with Zeus, Jupiter, and Thor—where morphology suggested antiquity. A secular reenchantment of individuated trees accompanied the scientific disenchantment of the “high forest.”


The longest increment borer couldn’t get close to the pith of the giant conifers that once grew around the Pacific Rim, from northern California to southern Chile to New Zealand to Taiwan. Botanists deduced their ages from stumps, of which there were plenty—another legacy of the nineteenth century. On the peripheries of empires, before the arrival of forest engineers from metropoles, settlers dispossessed Indigenous peoples and cleared forests with violent abandon. In the process, Westerners made a mockery of Western ideas of sustainability. The combination of settler colonialism and industrial capitalism desacralized and demolished some of the biggest, oldest trees ever known, anywhere. Like Marlow in Heart of Darkness, extractivists imagined they were “traveling back to the earliest beginnings of the world, when vegetation rioted on the earth and the big trees were kings.”5 Forest regicide inspired counteractive forest protection movements, some led by descendants of settlers, others by Indigenous activists.


For exploitation and preservation and investigation of old-growth trees, no region was more important than the North American West during and after US conquest. Here originated the discipline of dendrochronology, literally the study of tree time. The basic insight that trees can record climate signals in their growth layers is at least as old as da Vinci. Many nineteenth-century naturalists, including Thoreau, read tree rings for information. Originally, readers approached each tree as a separate text. Then, A. E. Douglass, an astronomer at the University of Arizona, compiled a cross-referenced library of core samples. He figured out how to date wood of unknown age by matching its climate-sensitive rings to those with known dates from living trees of the same species. Conifers from semiarid Arizona produced ideal timewood—legible, undecayed, complete from start to end. After building chronologies of Southwestern tree-ring patterns, Douglass could assign absolute dates to wooden beams in Puebloan ruins. Archaeologists celebrated proof that cambial time was calendrical time. Unlike the relative dating of rock layers, annular growth enabled annual resolution.


Douglass’s star student, Edmund Schulman, went a different direction, creating networks of samples from various species and genera. In the 1940s and 1950s, Schulman took summer-long western field trips, driving rough and dusty roads, coring conifers, filling the trunk of his sedan with samples and notebooks. Through statistical analyses of aggregated data, Schulman deduced multimillennial climatic changes on the subcontinental level. In the course of his comprehensive fieldwork, he discovered pines older than sequoias. These weren’t massive trees in prime locations, but stunted trees on arid, high-altitude slopes. From his data, Schulman developed an anti-Humboldtian principle: “Longevity under adversity.”6


The scientific inquiry into cambial age that started with European yew culminated with Great Basin bristlecone pine. Smallish yews are full of ancient meanings, but aren’t precisely datable by the extraction and interpretation of timewood because they hollow out. Giant sequoias are solid and datable, though only when toppled; they are far too thick for increment boring. Smallish bristlecones function like yews, inverted: precisely datable and replete with modern meanings.


A new forest of elderflora sprang to life through tree-ring science. Gnarled trees without economic value gained instant scientific utility as producers and recorders of empirical evidence. In the 1960s, researchers used cross-dated timewood from Schulman’s field sites to calibrate the radiocarbon (C-14) dating method, an outgrowth of atomic weapons research. By examining dead organic matter for remaining levels of isotopic carbon—residues of past atmospheres—scientists could estimate the ages of many things, not just layered things. Once calibrated, radiocarbon dating became an invaluable tool for archaeologists, and for botanists, too, who could at long last approximate the ages of nonwoody plants, and wood with missing or unreliable rings.


Upon close inspection, the cellular layers of bristlecones comprised a codex. Climatologists found proxy data for temperature and precipitation, using them to reconstruct the regional past, and to model the hemispheric future. In the same cellular tissue, astrophysicists found isotopic signatures of radiation events of cosmogenic origin. As prehistoric living media, Great Basin bristlecone pine, Pinus longaeva, represents the ne plus ultra modern ancient tree.


After Schulman, the scientific search for the oldest living thing shifted away from individuality, a concept that never truly fit modular organisms. Each branching module is functionally an organism, capable of independent life (the principle upon which fruit tree propagation, an age-old horticultural practice, is based). In effect, the span of a plant’s life is the time between the birth of the first module and the death of the last. Current investigations into extreme longevity thus extend to clones and clonal populations. Defined in such terms, plants called trees may be tens of thousands of years old. With a technique known as the “molecular clock,” phylogeneticists can also estimate the evolutionary age of an arborescent species, the time since its speciation, which can date back tens or hundreds of millions of years. Darwin may have been correct “that not one living species will transmit its unaltered likeness to a distant futurity,” but certain gymnosperms have transmitted their similitude across an ocean of time.7 In the 1940s and again in the 1990s, in China, then Australia, botanists announced spectacular disclosures of living “dinosaur trees”—anachronisms that closely resembled fossils from the Mesozoic.


Today, dendrochronologists continue to enumerate elderflora—in swamps, in lava fields, and in human haunts. But to measure is to mortalize. The admonition of Ecclesiastes still applies: “For in much wisdom is much grief: and they who increaseth knowledge increaseth sorrow.”8 As soon as the latest oldest is discovered, it is discerned to be dying, and becomes a site tinged with mournfulness. Age fame attracts vandals as well as tourists who love things to death, or who unwittingly carry pathogens. Unlike a consecrated tree, an age-dated tree cannot be renewed. It is ancient only once. Climate change magnifies the forefeeling of loss. More than any previous generation, we know the geocoded coordinates and exact ages of thousand-year survivors—and predict their demise, and anticipate our sorrow, then feel it even sooner than anticipated.


SO FAR, I HAVE EVADED MY OPENING QUESTION: WHAT IS THE OLDEST known living thing? The short answer—the one currently listed in record books—is a Great Basin bristlecone pine, dated by Edmund Schulman, in the lofty White Mountains of California. People call it Methuselah, after the biblical patriarch who lived 969 years. Its thingness has graduated to beingness. The wardens of Methuselah keep its coordinates secret to protect the pine from harm. Who in the world would dare do wrong to a time-being almost 5,000 years old? Automatically, the notion feels sacrilegious. Or, to use antique words from social anthropology, it feels taboo to desecrate a totem.


Time and again, when I thought I was researching evolutionary relicts and history of science, the sources led me to cultural relics and religious studies. No longer am I surprised to encounter secular people in search of the aura of instrumentally dated trees. Their seeking fits a deep pattern.


Humans have long set apart and named special plants; in turn, these cared-for plant-persons help humans make sense of—and make amends for—their capacity to harm. In the shadow of the sanctified tree lurks an oppositional archetype, the tree violator. He—conventionally a man—is Gilgamesh atop Mount Lebanon, pillaging a sacred cedar for a temple door. He is Aśoka, the Indian emperor who takes the path of Buddha after trying—and failing—to kill the bodhi tree. He is al-Mutawakkil, an Abbasid caliph who, as described in Persian texts, meets an untimely death after felling a monumental cypress, old as heaven, planted by Zoroaster.9 He is Rātā, a Polynesian hero who levels a regal tree to carve a canoe without asking its permission, which angers the gods, who use an incantation to restore the plant. And he is Erysichthon, the impious prince who orders the cutting of Demeter’s grove. As canonized by the Roman poet Ovid, this mythological Greek figure earns comeuppance. Rebuking his servants for their refusal to complete the desecration, Erysichthon grabs an axe and hacks down the biggest, eldest oak—a grove in itself. He cuts short the life of the tree’s coeval dryad, though not before she curses the waster with insatiable hunger.10


With law as with literature: Sanctions against cutting consecrated trees are among the earliest recorded acts of nature protection, appearing independently in Warring States China and classical Greece. Much of what we know about Greek “sacred groves”—surprisingly little—comes from inscriptions on boundary stones. The number of regulations, prohibitions, and penalties suggests that not all Grecians were sufficiently superstitious about deities and dryads to refrain from poaching trees.


Local histories of tree care, including horticulture, coexist with global legacies of deforestation. A million years ago, hominins joined bark beetles as top predators of woody plants (lignophytes). The original technology for terraforming was fire. In the Late Pleistocene, small groups with firesticks catalyzed widespread extinctions; clearance through burning consumed indiscriminately. In the long aftermath, though, traditional practices of swidden favored many types of trees by reducing competition and lowering the probability of intense fire. Only in recent centuries, in combination with fossil fuel burning, have people abandoned agroforestry and returned to scorched-earth clearance. In the tropics, cash-crop farmers torch biodiverse forests to make room for a few domesticated species. Even with state forestry, and large-scale tree-planting initiatives, the planet’s total woody phytomass is lesser now than in the immediate postglacial moment.


As much as people have combusted forests for land, they have plundered them for beams. John Evelyn decried “the universal waste and destruction of timber trees.”11 Resinous wood is the organic equivalent of gold—chemical perfection. After the invention of cutting tools, humans coveted the best timbers for prominent purposes. Utilization and veneration have been reciprocal. In various premodern traditions, people conciliated megaflora through ceremony before striking them down. Cultural groups can revere individuated trees—especially those planted on burial grounds—while deforesting whole landscapes, as seen in East Asian history. Agriculturalists converted the lowlands of the Yellow River drainage into fields and paddies many thousands of years ago; in response to a wood crisis in the eleventh century CE, emperors turned to the mountainous south, the Yangtze River drainage, where their conscripts extracted old-growth lumber for palaces in Beijing. Through tax policies, the state encouraged the creation of replacement plantations of merchantable Chinese fir.


Across the world, the felling of one old tree can be auspicious or scandalous, whereas the harvesting of millions of wood-producing plants is unnoteworthy. In the year of my birth, a paper company advertised this truism: “Most people feel that trees are sacred. But if you think about it, some trees have to be ordinary.”12


Paradoxically, elderflora benefit from the absence of care as well as caretaking. A foundational work of Chinese philosophy, the Zhuangzi, contains the recurring allegory of the twisted old tree that woodworkers could hew, but see no worth in hewing. The philosopher praises nonutility as the secret to longevity. An unchoppable tree can live out the years allotted by heaven and thus become a shrine. People should, the philosopher says, plant and tend such worthless things.13


Another paradox: Caring for elderflora does not track with eldercare. Because gnarled trees possess personhood without bodily mortality—and because they embody oldness without elderliness—they elicit wonder and esteem, unlike hunched bodies of old people, objects of pity and contempt. Prejudice against the elderly is the norm rather than the exception in recorded history, despite the universal recognition that age and wisdom have a positive correlation.


One more paradox: Elderflora are objects of cross-cultural respect and subjects of intercultural violation. In periods of conflict, people may uproot the oldest things of their antagonists—even if their own scriptures prohibit such acts. There are further canonical stories of men attacking trees. Lucan, a poet in Ovid’s shadow, gave an account, apocryphal though not unbelievable, of Julius Caesar, on campaign in Gaul, sentencing a Celtic grove to death. When his soldiers shrink in aversion, Caesar snatches an axe, makes the first gash in a towering oak, and taunts the Druids with blasphemous words.14 In post-Roman Europe, Christian missionaries struck down thousands of consecrated trees and sacred pillars in the shapes of trees, all the while worshiping the cross. Their world-felling project took more than a millennium. In the meantime, many pagan trees regenerated as Catholic sites of pilgrimage.


Before science and technology, prostrating an Old One was a panic-inducing as well as time-consuming task. To commit such an act required either profanation or propitiation. In the chapters that follow, I share a few extraordinary instances of extractive loggers who refused to maim old heartwood for “irrational” reasons. For the most part, post-Enlightenment Europeans and their colonists learned to shed their fearful reverence for megaflora and elderflora, and to replace those sentiments with rationalism and management (in the case of state forests), or curiosity and care (in the case of natural monuments and national parks). In total, the forest area managed or preserved, though significant, was vastly smaller than the area cleared.


By the nineteenth century, Europeans had reduced Europe’s “primeval forest” to a pocket of Russia-partitioned Poland. In this context, Protestant factualists in Germany and Britain assuredly categorized “tree worship” as a relic of “primitive man.” James George Frazer, author of the unlikely best seller The Golden Bough (1890), posited an evolutionary theory of human consciousness. He imagined a progressive evolution from animism to polytheism to monotheism to secularism. Or, in simpler terms, from magic to religion to science. At his career’s end, the Cambridge don lamented all the “wasted time” that humans had spent on irrational behaviors derived from inherited superstitions.15


According to scholars like Frazer, ancient cultists had made a category mistake, believing that the sacred tree itself was divine. Demonstrating more “advanced” thinking, Greeks and Romans had sanctified groups of trees as properties of the gods. As interpreted by professors of mythology, Catholicism had been a backward step into idolatry, for the cult of the cross renewed the cult of the tree. Victorians missed something that seems obvious in retrospect. Beyond Europe, traditional sacred trees persisted in modernized settings. In Japan, for example, the Meiji state co-opted Shinto shrine groves. Consecrated megaflora survive today in countries as varied as Turkey (tied off with rags), India (wrapped in cotton strings), and South Korea (cordoned with rice straw ropes).


Frazer was similarly blind to all the secular sacred trees recognized through science, governance, and tourism. Nineteenth-century Europeans fetishized ancient monuments—archaeological, architectural, arboreal. Their modernity generated a new relationship with antiquity. In the decades before World War II, industrial states, starting with Germany, inventoried old and otherwise remarkable trees, and facilitated their protection. Conservationists from the great powers conceived of the world as a synchronized political sphere, and imagined the senior organic monuments of each nation—validated by science—as separate, equivalent patrimonies. After World War II, parallel to the invention of “world heritage,” NGOs and international conventions codified legal norms for small-scale protected areas. Today, on the redwood coast of California, tourists visit “cathedral groves” in UNESCO-listed parks—sanctuaries of the state. On the opposite, dry side of the Golden State, scientific pilgrims follow the path of a professor, Edmund Schulman, to experience the numen of the “Methuselah Grove,” a national reserve.


In short, the sacred tree has survived, both materially and culturally, as latter-day tradition. The Golden Bough provided some of the fertilizer. Read out of context, it served as a sourcebook for twentieth-century antimoderns, such as neopagans, who wished to revive nature cults. Frazer’s mythopoetic influence registers in Tolkien, who gave life to the Ents, the eldest beings of Middle Earth, a primordial race of giant trees. Fantasy fictions—mythologies for modernity—commonly feature tree worship. Tourists can visit an old-growth cypress stand in Japan that informed the anime Princess Mononoke, or visit Walt Disney World Resort to see physical simulacra of the digital trees in the sci-fi action film Avatar.


Fallacies and fantasies riddle the sources on elderflora, including authoritative tomes. The most common misbeliefs concern age. Relatively few plants can be dated chronometrically. Famous trees claimed to be extremely old—or exactly this old—are predominantly not, and the majority of current record holders lacked any fame until instrumental dating. Likewise, any tree-specific place attachment asserted to be ancient is most likely to be modern, though the impulse to affiliate with hoary plants is as old as history.


There’s no need to posit an innate, evolutionary urge for these affiliations. Memes without genes explains enough. In Frazerian terms, the automatic emotions people have about Methuselah, the bristlecone pine, are cultural transmissions more than primitive relics. The survival of the oldest requires continuity in literature and law as well as longevity in plants. It requires stories, passed down, of veneration and violation. Stories, like trees, are among the most enduring things in creation.


DESPITE THIS CROSS-CULTURAL (AND SOMEWHAT CONJECTURAL) CONTEXT, elaborated in the opening chapter, I make no claims to tell a universal story. Rather, I take a Western narrative—the scientific search for the world’s oldest living thing—as far as it goes, to someplace unfamiliar, even weird. The destination is more-than-human timefulness. Although the globalization of Western temporalities—linear time, historicism, millenarianism, biblical and civilizational and geological timescales, the Gregorian calendar, Coordinated Universal Time—informs my story, global history is not my ambition. I am attempting a different genre: place-based planetary history.


In my usage, world and globe and planet and Earth are each distinct. The Earth is singular, a celestial sphere. Its past contains a multitude of habitable planets, or biospheres. The planet always changes, more often slowly, sometimes incredibly fast. In its remaining eons, many additional planets will transpire on Earth. The biosphere into which Homo sapiens came into its own—the Holocene epoch within the Cenozoic era—hosted an incredible diversity of human worlds, or worldviews: cultural systems for understanding humanity’s place in the cosmos. In the last half millennium of globalization, imperial and (inter-)national worlds ferociously subsumed local worlds and local temporalities. Historical tensions between the local and the global affect current international efforts to address planetary change.


It’s no coincidence that curiosity and care for the “oldest living” tracks with Western colonialism and fossil fuel capitalism, two great destroyers of oldness. Even as traditional knowledge—and the elders who kept it alive—became disposable in modernity, elderflora became more valuable to moderns. Numerical validation of arboreal longevity, and preservation of emblematic specimens, occurred against a backdrop of social and ecological transformation. Various old economies, old languages, old habitats, and old species succumbed to violence. Many other olden things persisted, or changed; we should always be skeptical about modernity’s overinsistence on its own novelty, its prideful rejection of the dictum in Ecclesiastes that “there is no new thing under the sun.”16 In the end, however, Western obsessions with discovery, accumulation, and the next new thing did produce something measurably novel: a carbon cycle transformed by human activity.


For the modern era, historians have narrated various “long” centuries, with the “long nineteenth century” generally defined as the span between the French Revolution and World War I. My book concerns the longest nineteenth century: the period when planetary age, evolutionary age, and arboreal age pulled consciousness far backward in linear time, and, simultaneously, when the energy transition to fossil fuels hurtled human impacts far into the future.


As an environmental historian, I approach long-term, multiscalar thinking through long-lived trees. They are hyperlocals, ultraterrestrials, and supermortals all at once. To play with Einsteinian language: these plants exist in placetime. They allow a story in which time operates at multiple speeds at once—the speeds of geology, evolution, and history. Old species have lived through many planets, one place at a time. They are the long ago here. Current old specimens have recorded in their rings the revolution of anthropogenic climate forcing. These keepers of time allow me to narrate the remote, abstract scale of the carbon cycle alongside the intimate, material scale of the churchyard. Each of my chapters shifts between the micro (hyperlocal plants and their ecosystems), the meso (empires, states, nations, bioregions), and the macro (the biosphere). Across temporalties, I bring plants and peoples together to show global connections and planetary consequences.


By sharing stories of human relationships with alien organisms—for ultraterrestrials experience time and place (time in place, place in time) in ways so earthly they seem otherworldly—I hope to say something hopeful, or at least anti-hopeless, about linear time, including the future. Instead of the sacred linearity of Christian time or the secular linearity of geological time, both defined by catastrophe, I want to emphasize the potential sacrality of elongating the now, postponing the end, and abiding in uncertainty. I think ahead to the next new world, after fossil fuel capitalism, when gardens must grow in our ruins.


As long as I could, I resisted calling myself a “tree guy.” I worried that my appreciation for ancient trees could be construed as an apology for the Western men who have studied them. There’s something juvenile about chronicles of Oldest! Biggest! Most Extreme! And something risible (and phallic) about the history of naturalists measuring girths to estimate ages. My dendrophilia grew in spite of my research. I became irritated, then exhausted, by various nineteenth-century types—pedantic antiquarians, genteel tourists, frontier hucksters, empire foresters—who waxed about big old trees. It bothered me that moderns fell back on race, nation, civilization—and mawkish mysticism—to give meaning to elderflora even after the insights of dendrochronology.


Rather than renouncing these troubled literatures, including their personification of plants, I decided to stay with them, and work through them. My historical cast—despite a surplus of dead white men and deplorable characters—contains people who tried their best, in their time and place, to think beyond themselves, beyond our species. Olden boughs—and their placetime—allow contemplations that are truly and maturely mind altering. I found vegetal philosophy amid economic botany and tree-ring science. I found treehood within and beyond anthropomorphic treeness. The plants that people call “ancient trees” have lives of their own; they transcend ideologies and methodologies; they outlast us all.


It bears mentioning that I identify with the Great Basin—bristlecone country—a land that makes me feel at home like no other. I grew up in Utah as a descendant of colonizers of English and German derivation. Because sections of my book, which I began outlining in Brooklyn, relate to the global influence of peoples and ideas from England and Germany in the nineteenth century, and because my narrative reaches its climax in the twentieth-century Great Basin with a protagonist from Brooklyn, I suppose what follows may seem personally overdetermined, when in fact it surprised and challenged me at every turn. For compelling me to rethink my own place in time, I give gratitude to gymnosperms great and small.


THIS IS WHERE BIOLOGY COMES IN. ALTHOUGH “OLDEST LIVING THING” is a signifier, it cannot be reduced to semiotics. The idea needs matter—organic matter. History gets the historian only so far. People may construct the meaning of “trees” and assign age value to the vascular plants they call “ancient trees,” but people cannot themselves create life that grows in place for centuries. Exclusively, solar-powered organisms enact that miracle. Among plants, there are ephemerals, annuals, biennials, perennials—and, beyond them all, perdurables, thousand-year woody life-forms.


As a rule, gymnosperms (flowerless plants with naked seeds) grow slower and live longer than angiosperms (flowering plants with fruits). Gymnosperms include ginkgo (a genus of one), cycads, and every kind of conifer—including yews, pines, firs, spruces, cedars, redwoods, cypresses, podocarps, and araucarias. All these lineages began hundreds of millions of years before the divergence of angiosperms. In effect, the newer, faster competition forced slow growers to retreat to exposed sites and poor soils, adverse niches conducive to oldness. Five thousand years is the approximate limit for nonclonal living under adversity. In plants, the potential for extreme longevity seems to be an evolutionary holdover from the deep past. Only about twenty-five plant species can, without human assistance, produce organisms that live beyond one millennium, and they are mainly conifers of primeval lineage. The cypress family contains the most perdurables, followed by the pine family. Many relict conifers hang on in limited, vulnerable habitats. The ice ages didn’t help their cause. In general, neither did humans, with their technologies of fire, domestication, and metalworking. Of some six hundred conifer species, roughly one-third are endangered, with many genera reduced to a single species.


A gymnosperm doesn’t so much live long as die longer—or, live longer through dying. The interior dead wood—the heartwood—performs vital functions, mechanically and structurally. In comparison, the thin living outer layer is open to the elements. If damaged by an extrinsic event such as fire or lightning, this periderm doesn’t heal or scar like animal skin. Instead, new cambium covers the injury, absorbing it as one more historical record alongside its growth rings. Thus, an ancient conifer is neither timeless nor deathless, but timeful and deathful. A few special conifers such as bristlecone pine can live through sequential, sectorial deaths—compartmentalizing their external afflictions, shutting down, section by section, producing fertile cones for an extra millennium with the sustenance of a solitary strip of bark. The final cambium has vitality like the first. Longevity doesn’t suppress fecundity. Unlike animals, plants don’t accumulate proteins that lead to degenerative diseases.


The strongest correlation with long life (elongated death) is chemical. Longevous conifers produce copious resins—volatile, aromatic hydrocarbons like terpenes—that inhibit fungal rot and insect predation. Chemically, bristlecone is off the charts. Its high-elevation habitat offers additional protection from enemies, competitors, and fire, given that they tolerate dryness and cold. In habitats with chronic stress, conifers grow slower and stockier. Slow woody growth generates more lignin, another organic polymer with defensive properties. Stress-tolerant plants prioritize stability over size. Their stuntedness is equal parts adaptation and tribulation.


If dwarfism provides one path to longevity, gigantism provides another. Megaconifers such as sequoia in California, alerce in Chile, and kauri in New Zealand are more likely to survive any discrete attack. In cycles of forest regeneration, they tend to be first and last. They grow quickly as seedlings, establishing soil space, then keep on growing vertically, claiming canopy space. Long life is necessary because opportunities to establish new populations—conditions following intense disturbances—occur infrequently. This strategy comes with one big downside: the risk of falling. Gravity can be as fatal as rot. Another trade-off, the burden of transporting water skyward, explains why the tallest conifers occur in humid temperate zones.


Regrowth is another pathway to oldness, an adaptation that appears in both gymnosperms and angiosperms. Certain single-boughed woody species—notably ginkgo, redwood, yew, olive—can recover from catastrophic damage, even the death of the bole. These trees never lose their ability to resprout and regenerate. At the organismal level, they do not senesce, meaning they don’t lose vitality with age. In theory, such a plant is internally capable of immortality, though some external force inevitably ends its life. With particular species and cultivars, humans can force rejuvenation through grafting, pollarding, or coppicing. Plants that normally die young may live long under horticultural care.


Lastly, some perdurables, mainly angiosperms, grow as clonal colonies with many trunks, invisibly connected; their longevity is contained in the root mass—and the genome—rather than in the cambium aboveground. The clonal age is estimated from the date of sexual germination of the common ancestor. For example, a colony of quaking aspen may live—or, keep on dying—for tens of thousands of years.


Even nonclonal trees are de facto colonies and superorganisms. Treehood is as multitudinous as treeness is reductive. The underworld plant—physiologically and philosophically, the most generative part—is a networked system of roots that communicate and share with other plants through symbiotic associations with fungi. Meanwhile, aboveground, each branch is effectively its own tree with its own history, as recorded in its unique shape. Modular organisms allow for infinite variety through plasticity. After a sudden disturbance, a tree can alter its growth trajectory. On a longer timescale, a population of woody plants can shift from arborescence to shrubbiness (or vice versa) in response to incremental change.


Relatively rapid microevolution at the population level belies the slowness of macroevolution at the species level. To be a woody plant is to be changeful and changeless at once, in different dimensions. On a twin-boughed bristlecone, the two stems are separated by four millennia of somatic mutations, yet that divergence is subtle compared to the fast-evolving bacteria and fungi that live on those branches, changing over millions of generations, all the while trying and largely failing to eat pinewood that might as well be wood from the geologic past. A half billion years after the development of lignin—one of the key outcomes of evolutionary history—lignophytes retain advantages.


The price of longevity is immobility. At the organismal level, a plant cannot migrate like an animal. Its localism is total. Trees take what comes until something indomitable comes along. Extrinsic mortality may result from a distinct catastrophe, such as fire or gale, or multiple, cumulative stressors. There are limits beyond which even the most deeply rooted organisms can no longer function. Thresholds of water, salinity, and temperature are absolute thresholds.


Climatic stability promotes arboreal longevity. The very recent geologic past was a favorable time for elderflora, big and small. According to computer models informed by tree-ring data, the immediate future will bring increased variability, extremity, and precarity. The famous “hockey stick” graph showing global mean temperature increase is one of many steep curves—population growth, resource use, methane and CO2 emissions, ocean acidification, and more—cumulatively known as the postwar “Great Acceleration.”


The flipside is the great diminution: fewer big trees and big animals; fewer old trees and old-growth forests; fewer old species and species overall. In biblical terms, humans multiplied and deplenished the Earth. Even protected areas are porous to pollution, desertification, illegal logging, invasive pests and pathogens, stronger storms, hotter droughts, rising temperatures, rising seas. Old Ones, wild and domesticated, face new vulnerabilities. In the US West, past efforts to suppress wildfire have backfired spectacularly, priming forests for destructive megafires. Today’s elders of the land, monuments of lost climates, perish before their times—displaced by our times.


Forest dieback means a decline in chronodiversity. This concept relates to biodiversity, or the variety of life on Earth, crudely measured as the number of species, or “species richness.” Conservation biologists make a precautionary assertion about that enumeration. They argue that safeguarding the maximum possible amount of genetic information created over millions of years of evolutionary history is wise and moral. The complement of species richness is temporal richness. The biosphere has further possibilities if it contains species of various evolutionary ages, species of various life strategies and life spans, and specimens of various ages within species. It is an ecological loss of doubled magnitude when a species-rich, age-rich rain forest becomes row upon row of monocultural, monochronic crops. Over the past two centuries, states and corporations—often working against local users and Indigenous activists—have divided the forested areas of the globe into binary zones: large industrial plantations of “ordinary” young trees and small inviolate preserves of “extraordinary” old trees. Before the awareness of anthropogenic climate change, preservation through segregation had its own logic—the logic of permanence. National groves were supposed to last forever. Now, in a time of fateful dynamism, these outdoor museums of olden trees may be doomed by their fixity.


Does a naturally occurring tree of great age have value in itself? Foresters and forest ecologists have long debated this question. A century ago, technicians used words like “overage,” “overmature,” and “decadent” to describe standing timber past its prime. Commercial managers saw tree life as individual and rotational, and considered postmerchantable growth to be a biological waste of time. Their business—international markets for wood products—encouraged uniformity in age and size. By contrast, forest ecologists studied the communities in, on, and under each tree—each a world in itself—and saw forest life as processual. The cycle of life required dead and dying trees. Today, foresters meet ecologists halfway: old trees provide nutrient cycling, carbon storage, and other “ecosystem services.”


Assuming they don’t turn to ashes in the ever-warmer meantime.


PERDURABLES ARE MORE THAN SERVICE PROVIDERS. THEY ARE ETHICAL gift givers. They invite us to be fully human—truly sapient—by engaging our deepest faculties: to venerate, to analyze, to meditate. They expand our moral and temporal imaginations. This end-all argument, at once pragmatic and philosophical, is a matter of time.


Big time is the age of the universe, well over 10 billion years; a cosmic narrative that begins with the Big Bang and ends with endless entropy, or something more mysterious. This timescale is arcane—the Einsteinian realm of cosmology.


Deep time is the age of the Earth, beyond 4 billion years; a linear story, a geohistory, visualized vertically, layers upon layers—a stratigraphy of time. The geological timescale was the great collaborative project of science in the eighteenth and nineteenth centuries.


Long time is more than a human lifetime—even counting the doubling of life expectancies in the recent past. It exceeds the span between deceased grandparents and unborn grandchildren. At the upper limit, it’s equivalent to the current geological epoch, the Holocene, the past eleven millennia when ice retreated and humans proliferated. This temporality is predictive as well as historical, covering the planetary future of humans as well as the human past. It’s the timescale of intergenerational ethics and Earth system modeling—a key collaborative project of science in the current moment.


Short time is the scale of business cycles and news cycles, the user periods of disposable products, the half-lives of fads and online memes—durations of several years, a few financial quarters, or mere days. Even “long-term shareholder value” runs quite short. The shortening of popular culture is a signal accomplishment of consumer capitalism (and now surveillance capitalism) in tandem with Americanization.


Of these temporalities, only big time seems self-contained anymore. The other three collapse into each other. Or melt. The deep, the long, and the short dissolve into one time frame: the “Anthropocene.” The historical becomes the geological, and the present becomes the future, when we fathom the human impact on the carbon cycle. Climate change is time, changed. Short-term decisions made—or postponed—may linger for millennia. Throwaway choices, in the aggregate, may have permanent evolutionary consequences. Over million-year cycles, rocks will record modernity in technofossils, as well as fossil absences that mark extinctions.


With geological power comes epochal responsibility—the duty of long-term thinking. This is the problem of our time, a problem of time, even as attention spans get shorter and shorter.


As popularized by behavioral economists, the human brain is capable of complementary “fast” and “slow” thinking, System 1 and System 2. On a collective level, small-scale traditional societies exhibit something analogous to these dual modes, with elders and designated knowledge keepers assisting the slower decision-making. Artificial intelligence can now facilitate long-term planning with instant slow thinking, though AI is only as thoughtful as the people who program and deploy it. In large-scale modern polities, including bicameral democracies, immediate trumps deliberate. Nations mobilize quickly (not always smartly) in response to armed invasions, natural disasters, and epidemics. The climate threat—despite occurring at breakneck geologic speed—has yet to inspire commensurate urgency.


From 2017 through 2021, I struggled to compose this book while the presidency of the United States became a weapon of short attention, while future “climate change” became immediate “climate crisis,” and while Covid-19 lay bare the extent to which ageism, falsity, and partisan animosity had become endemic. With the social contract in tatters, could I still imagine an ecological compact? By turns, I felt motivated and dispirited.


While I advocate for long-term thinking, I recognize it doesn’t necessarily encourage more-than-human ethics, or humility, or peace. Dual types of futurist visions—For All Time, the End Times—are similarly violent in their certitude. Empires and states insist on their own immortality and use force to prolong that fiction. Authoritarians exhibit long-term hubris, from the pharaohs and their pyramids to Hitler’s “Thousand-year Reich.” Evangelical millenarianism, a global persuasion since the nineteenth century, turns the tables: the powerful will be laid low in the Last Days before the thousand-year reign of Jesus Christ. Revolutionary communism, another nineteenth-century belief system, betrays a similar temporality.


Various forms of apocalypticism—religious and secular—have made long time contingent on rupture. The postulated onset of the Anthropocene (or death date of the Holocene) might as well be called anno hominis. Tech prophets who predict “the singularity” have more than a little in common with believers in Zoroastrian and Abrahamic apocalypses. With or without religiosity, religious time persists. Secular environmentalists can be pious in their doomism, a Cold War frame of thought that became fossilized. Speculative fiction—a genre that began with Mary Shelley’s The Last Man (1826)—trends dystopian, in part because of the recent commodification of disaster by the entertainment industry, including the cult of the superhero. For many people, including myself on most days, it’s easier to believe in future collapse than to keep faith in the future as a continuation of the past and present.


In personal terms, I was raised in a millenarian church, founded in 1830, with the word “Latter-day” in its name—a new religious movement in which adolescent boys can be “elders.” Patriarchal temporalities and biblical dispensations now repel me, yet I’m still drawn to thousand-year linear thinking. I’m searching for a sacred timescale without religion, without prescribed or predicted ending, without the eternity that is the “fullness of time.”


For tutelage, I bow to trees—partly out of tradition. In mythical form, trees appear in creation stories, present at time’s beginning. In graphical form, they represent seasons, cycles, genealogies, algorithms, and systems of knowledge. An olden bough is a bridge between temporalities we feel and those we can only think. This is why Darwin imagined millions of years of evolutionary history as a wide-spreading Tree of Life. Most profoundly, select living conifers—ancient organisms of ancient ancestry—are incarnations of geohistory. Volcanic eruptions, magnetic field reversals, and solar proton events leave signatures in their wood. Through tree-ring science, we see how woody plants register cyclical time and linear time, Chronos (durations) and Kairos (moments), climate and weather, the cosmogenic and the planetary. As multitemporal beings—the short, the long, and the deep together, in living form—perdurables allow us to think about the Anthropocene without anthropocentrism. They grant emotional access to timefulness.


Other timeful life-forms—bacteria, viruses, fungi, lichen—fail to activate positive emotions in humans. People decline to grant personhood to jellyfish and flatworms, much less adore them as immortals, despite their actualization of the mystery of perpetual living. People love their companionate mammals, of course, and regret that they senesce like us, only faster, in “dog years” and “cat years.” The longest-lived vertebrates—sharks and tortoises—have life spans double that of human supercentenarians, but their undomesticated lives transpire beyond the normal frame of human viewing.


Because big animals are more relatable than plants, even personified plants, people turn first to fossilized megafauna for deep temporal services. An overemphasis on dinosaurs deforms the geologic past. Since the 1980s, people have imagined a cataclysmic rupture between dinosaurian Earth (the Mesozoic) and mammalian Earth (the Cenozoic). We aren’t taught to see the big plants among the big lizards; the leaves are too familiar. The five major extinction events in geohistory count primarily as animal extinctions. Iconic gymnosperms, including ginkgoes, have continuity since the Jurassic period. Calling them “dinosaur trees” is zoocentric.


Deep time, including the geologic now, needs a phytocentric adjustment. The plant kingdom accounts for some 80 percent of the total biomass on Earth. In the long-ago Paleozoic era, vascular plants took over the land, remade the atmosphere, altered the chemistry of the oceans, and reset the course of evolution by contributing to marine extinctions. These plants, the original Prometheans, changed the climate and the planet itself by adding oxygen and combustible material. The subsequent Mesozoic era could be reimagined as the Coniferous era—a golden age for giant conifers that extended into the early Cenozoic. Although the last 30 million years have been far more challenging for gymnosperms, the endurance of certain genera across deep and long temporalities is amazing.


In the marketplace of stories, however, vegetal persistence doesn’t command attention like societal collapse, ecocide, and the Sixth Extinction. On days when hope seems distant, I feel the pull of this plot: In a flash, humans join plants as planet changers by burning carbon stored in plants; just as quickly, a changing planet burns civilization.


In 1980, at one of the earliest conferences on climate change, Margaret Mead declared: “What we need to invent—as responsible scientists—are ways in which farsightedness can become a habit of the citizenry of the diverse people of this planet.”17 Considering the lackluster result of this top-down approach—and the disastrous failure of science-informed governance to curtail greenhouse gas emissions—it’s easy to despair that short-termism is a flaw in “human nature,” another kind of original sin.


History suggests otherwise. The primal architectural form, the burial ground, is a landscape of affiliation between the living and the long-term dead. Religion, at its best, comprises an intergenerational practice of gratitude. More concretely, a number of decision-making institutions—monasteries, universities, family-owned businesses—have been maintained for one thousand years or longer. Capitalism may be averse to obligations across generations, but capitalism is hardly the sum of humanity. Every day, parents, teachers, and librarians engage in world-sustaining actions, as do repairers of infrastructure, and humble planters of saplings. A well-known Chinese proverb (with analogues in other languages) captures the idea: One generation plants the trees under whose shade another generation rests.


Considering all these living examples of longsightedness—which could be multiplied—I would modify Mead’s advice: Scientists need to augment and amplify timeful habits and traditions already invented by diverse peoples. And humanists need to tell more science-based stories about long-term relationships with nonhuman things and beings. Together, scientists and humanists can advocate for geohumanism. This philosophical position puts Earth first—neither in an ecocentric nor an antihuman sense but in simple recognition that Earth is precedent to humanity. It recognizes humankind as a product of evolution and recognizes our species—alongside land plants—as atmospheric agents, with the humbling acknowledgment that the Earth system reacts to climate forcing in unpredictable and ungovernable ways, on a timescale beyond our lived experience.


My ethical position is explicitly temporal: to become wise stewards of the planet, we must learn to think in the fullness of tree time.


Moderns barely had time to adjust to the modern condition—the nonnegotiable contract that the world must change, again and again, fast, now faster—before the once-local idea “the world” scaled up to the global. To the endangerment of the planet, growth for growth’s sake and novelty for novelty’s sake became end goals of global capitalism. More and more stuff equaled less and less life. Literally speaking, the Earth will outlast this moment of faster, cheaper, crappier. People cannot destroy a celestial sphere any more than they can save it. However, through avarice or mindlessness, the powers that be can indeed destroy the habitat of continuity between the current planet and whatever follows. This temporal orphaning, this dismaturation of the world, somehow doesn’t count on the ledger of loss. As part of the trauma of terminal modernity—better known as business as usual—intergenerational discounting, like labor exploitation, is built into the system. Future generations lack standing. The beings of the next new world don’t yet exist.


Except for those that do. The future oldest trees of a slower, fairer, postcarbon economy are here already, alive. These plants are not abstractions. Although they cannot speak, cannot vote, they have an ethical claim. Attending to their longevity means tending our posterity. Nothing could be more pragmatically sacred. Caretakers of elders-to-be create solicitude between worlds, kinship between species. They are coauthors of survival stories.


Even mass diebacks of big old trees, already in progress, need not entail the extinction of elderflora. After an interregnum, renewed old-making should be possible. Because long-lived plants have been introduced widely, hotspots of longevity could be every here and there. Someday, in changed habitats and modified cities, vegetal life-forms should again achieve the status of ancient beings—if humans in the future still venerate such things. Old Ones will survive as long as people hope for and sorrow over—and give care to—young life that might live long.


Unlike the end of the world, this story does not require an ending. Not yet.
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I.


VENERABLE SPECIES



CEDAR—OLIVE—GINKGO—PIPAL—BAOBAB





Plants endowed with oldness have been objects of reverence for millennia. Five species stand out for the density and duration of traditions around them: cedar, olive, ginkgo, pipal, and baobab. In a kind of biocultural symbiosis, these trees provide economic and spiritual services, while humans provide care. To one degree or another, each species has been domesticated. Speculation about the limits of their life spans antedates science. Well into the modern period, arboreal longevity remained a matter of approximation—and exaggeration—rather than precision. In recent decades, scientists have validated what nonscientists have long known: particular iconic specimens have persisted in proximity to people across many centuries. For the longest-living individuals of these five species, endurance is symbiotic—a combined function of evolutionary potential and human assistance. Veneration does not, however, ensure against destruction. Global change and regional conflict can terminate assisted longevity. As can ordinary use. The only thing commensurate with dendrophilia is deforestation.





CEDAR


If history is an archive of stories, the original oldest trees may be the Cedars of Lebanon—world-famous symbols of permanence and loss. They stand tall in the Torah and in a literary precursor, the Epic of Gilgamesh. In ancient texts, “cedar” could function as a poetic catchall for “tree,” but when paired with the place-name “Lebanon,” it usually meant Cedrus libani. For millennia, Mount Lebanon’s cedars have been adored and demolished. Today, in its emblematic habitat, the species has nowhere higher to retreat, having been pushed to the limit by humans.


It all starts with Gilgamesh. The title character of the Mesopotamian epic may or may not have been a historical person, a king, from the third millennium BCE. In the story, he’s a demigod who becomes human. A poem about his coming of age was told and retold in multiple languages—Sumerian, Akkadian, Hittite, Hurrian—then standardized around 1200 BCE, as written in cuneiform in twelve parts. For another thousand years, the epic appeared on clay tablets marked by artisans. It didn’t survive as Greek or Latin translations. After a multimillennial life, the epic was forgotten—buried—for two millennia. In the late nineteenth century, British archaeologists excavated an ancient library in Iraq and recovered fragments of the epic. The nature of the text—a story with no original, no official, and no complete version, a story with the weight of ancient civilization but without the burden of modern civilization—lends itself to contemporary readings.


Gilgamesh is tall in stature, short in wisdom. He tyrannizes his own kingdom. To temper the youthful demigod, the gods create a wild man, Enkidu. After fighting to a draw, Gilgamesh accepts Enkidu as an equal. A bromance for the ages begins.


The king wants to make a monument to himself on Cedar Mountain. He dares his new best friend to trespass with him in the dwelling of the gods. Despite premonitions, the demolitionists trek to mountains beyond mountains, cross a final ravine, and enter the primeval forest. The trees grow thick and tall; the canopy calls out in a chorus of cicadas, birds, and monkeys. Fragrant resin drips from the cedars like sticky rain. The heroes waste no time chopping. Humbaba, the forest’s tusk-faced guardian-giant, arrives on the scene. He reprimands Enkidu, a former acquaintance, and issues a challenge. At the close of an earth-shattering battle, the ogre curses the intruders with shortened lives. They murder him anyway. After surveying their work, they marvel to themselves: we have reduced the forest to a wasteland. Hoping to salvage the sacrilege, Enkidu removes the loftiest cedar—a tree whose crown had scraped the cope of heaven—as one solid timber, and guides it down the Euphrates to serve as a temple door. Gilgamesh takes his own trophy, Humbaba’s head, in a sack.


For their joint offenses, Enkidu pays the price. The gods cause him to waste away, leaving Gilgamesh alone, dejected, and newly conscious of his eventual demise. After a long, failed quest—first for immortality, then for rejuvenation—Gilgamesh accepts his humanity, his mortality; he comes home to his people in the city. His days of violation behind him, he grows in wisdom. He does what wise kings do: he builds a wall. Deep inside the brickwork, he places a box—perhaps a cedar box—containing the original account of his adventure.


The ancient forest of Mount Lebanon contained junipers, firs, and pines, but only cedars became literary metaphors and economic indicators. The reason is resin. Cedarwood contains organic polymers that resist shrinkage, warpage, and rot, making it ideal for woodworking. Additionally, its resin can be refined into medicines and salves as well as agents for caulking, wood preserving, and embalming. When twentieth-century archaeologists exhumed a ship beside the Great Pyramid of Giza, the 4,500-year-old cedar planks still smelled sweet.


Egypt obtained its everlasting wood from Phoenicia, a group of coastal city-states in present-day Lebanon and Syria. Every major power in the ancient Near East traded with Phoenician timber merchants. According to the Torah, some of the best cedar ended up in Jerusalem, after King Solomon of Israel contracted with King Hiram of Tyre. Solomon finished the First Temple in aromatic cedar, and for himself constructed an opulent residence called the House of the Forest of Lebanon.


Solomon’s timbers outlasted his buildings. In a wood-scarce region, conquest led to recycling. No city has been conquered more times than Jerusalem. Through radiocarbon dating, researchers have demonstrated that Al-Aqsa Mosque, the holy building that has occupied the Temple Mount since the eighth century CE, was built in part with cedar beams reclaimed from Roman temples, which themselves were made with material taken from the monuments of Herod, the Jewish king who erected the Second Temple.


The plunder goes back further. Nebuchadnezzar II sacked Solomon’s Temple in the sixth century BCE, conquering both Israel and Phoenicia, and taking captives back to Babylon. By the Euphrates, Nebuchadnezzar raised a cedar-roofed palace and a cedar-jointed ziggurat, a structure that may have served as literary inspiration for the skyscraping Tower of Babel. On his edifices, the king inscribed first-person boasts, which he repeated on monuments placed on roads leading to Lebanon. They are all of a piece: I did what no other king could do, I cut through mountains, I crushed stone, I cut down cedars with my own pure hands. Nebuchadnezzar seemingly channeled Gilgamesh—a story he would have known.


After the Neo-Babylonians came the conquering Persians, then Greeks, then Romans. All wanted cedar. By the Common Era, Phoenician cultures ceased to exist. In the second century, Emperor Hadrian placed the equivalent of one hundred “No Trespassing” signs around Mount Lebanon. Abbreviated Latin inscriptions on boulders marked the timber on the other side as imperial property. Today, shrubland surrounds these Roman boundary stones, and people dig around them, looking for buried treasure. The evergreen glory of Lebanon is nowhere to be seen.


To explain what happened, modern commentators fall back on a universal fable of hubris and exploitation—in two words, the “Gilgamesh gene.”1 Evidence suggests a more complicated story. The extraction of Lebanon’s wood seems to have peaked in the Bronze Age, and again during the Roman period. But the greatest human impact on conifer ecology occurred after the fall of the Roman Empire. Low-status mountain dwellers—refugees, ascetics, shepherds—did more than pharaohs and emperors to curtail the kingdom of cedar.


In the early medieval period, for the first time, large numbers of people moved to the Levantine high country. Mount Lebanon became a refuge for ethnoreligious minorities, notably Maronites (eastern Catholics), who cleared forests and terraced the land for cereal crops. On a continuing basis, locals cut trees for firewood and charcoal. Highlanders also tended goats, which nibbled the understory to the ground each season. Conifers did not evolve with mammals, much less grazers. It takes decades for a Cedrus libani to reach sexual maturity and produce its distinctive upright cones.


By the late medieval period, Cedrus on Mount Lebanon had been reduced to scattered, high-elevation stands. The most prominent—for centuries believed to be the last—occurred within a cirque, elevation 2,000 meters, below the range’s highest peak. Rising from a hummocky expanse of talus, the trees assumed layered, asymmetrical forms, nothing like the tall, straight cedars praised in ancient texts. Below the cirque ran Qadisha Valley, a cave-pocked cleft that has sheltered monastic communities since the early Christian era. Maronites from Bsharri, the valley’s upper village, guarded the grove for centuries. At altars beneath the trees, they performed mass for the Feast of Transfiguration.


Starting around 1550, European pilgrim-tourists began journeying to the top of Qadisha Valley to see these incorruptible relics of biblical time. Visitors obsessively enumerated the grove’s remaining “Ancient Ones”—specimens coeval with Creation, or the Deluge, or the Prophets, or Solomon. No one could agree on a time frame, or a census system. Should they add up only the largest trees, or only those that looked old? Sixteenth-century tallies varied from twenty-three to twenty-eight. The problem became proverbial: The Cedars of Lebanon cannot be counted.


By the nineteenth century, the number of “Patriarchs” or “Saints” had fallen as low as five or ten. Scientific botanists began to speculate about the future extinction of the species as well as the current age of the oldest individuals. Extrapolating from the tree rings on a cut branch, Joseph Hooker and Andrew Murray—a pair of botanical authorities from Britain—inferred maximum life spans of 2,500 and 5,000 years, respectively. Drawing from geology, they hypothesized that glaciation, followed by warming, had driven the species to refugia. It may be all wrong, wrote Murray, to ascribe cedar decline to “the maladministration of governments, the wastefulness of man, and the desolation of war.” He posited a different theory: “climatal change.”2


Contemporary tourists took a shorter view. They blamed Arabs and their goats, and also themselves for the disappointing raggedness of the “most renowned natural monuments in the universe.”3 Every trunk had been defaced with penknives and stained by campfires. Limbs had been hacked, bark stripped, cones picked clean. The famed adventurer Richard Francis Burton couldn’t hide his disdain for the “Cedar Clump,” which he called “essentially unpicturesque.”4 Burton and other Britons noted smugly that Cedrus libani grew better in the British Isles, where it had been introduced widely for its biblical aura.


At Bsharri, the first bureaucratic conservation efforts dated to 1873–1883, when Rüstem Pasha served as the Ottoman-appointed Christian governor of Mount Lebanon. Taking personal interest in the sacred grove, Pasha issued regulations, appointed a guardian, and authorized construction of a wall around the trees, approximately 450 in number. He wanted to try reforestation, too, but couldn’t find a native source for cedar cuttings and seedlings. He had to place an order with the Royal Botanic Garden in Brussels.


New pressures on Lebanon’s remnant forests arrived in the twentieth century. The opening decade witnessed the last major logging in the highlands. Resinous timber no longer served as temple doors and palace roofs but as railroad ties. Two wood-intensive regional projects—the Damascus–Medina railway and the Aleppo–Baghdad railway—exacerbated international tensions. With the fall of the Ottoman Empire after World War I, then the end of the French Mandate after World War II, Lebanon became independent. For its emblem, the new nation adopted Cedrus libani and printed graphical cedars everywhere. Initially, the state neglected to safeguard its living emblems, as symbolized by the ski resort adjacent to Bsharri’s “Old Grove.” Finally, in the 1960s, in parallel with the global environmental movement, Lebanon inventoried its twelve relict groves—comprising fewer than three thousand hectares—and began reforestation projects with UN assistance. The Lebanese Civil War (1975–1990) disrupted all conservation, though the placement of landmines inadvertently protected two groves from damage. A new era began in the 1990s. The government gave blanket protection to the national tree, established new reserves, and authorized new plantings of the species. For its part, UNESCO gave World Heritage designation to Qadisha Valley, including the famous grove, now called Arz el-Rab (Cedars of God) in Arabic.


Creating protected areas does not automatically create protections, especially in a country recovering from war. Monitoring reports from UNESCO have complained about illegal developers, unlicensed concessionaires, and reckless tourists at Arz el-Rab. The grove’s legal status is highly complex: owned by the Maronite Patriarchate; managed by an NGO; overseen by various local, national, and international entities. Each of the other eleven has unique complications. Collectively, the Cedars of Lebanon suffer from the same conditions that afflict the Lebanese—political instability and economic precarity.


There are ecological threats, too, and they relate to planetary changes. In the 1990s, in multiple groves, swarms of sawflies began defoliating cedars. With international funding, Lebanese and French experts controlled this infestation, but more outbreaks will come in the future as winters continue to get milder and ski resorts become snowless. Interglacial “climatal change” has become anthropogenic “climate change.” Modelers predict that by 2100 only a handful of high-altitude locations on Mount Lebanon will be able to support cedar—assuming that people continue to assist their migration and defense. Cedrus is a unifying symbol in a nation divided by sectarianism and stymied by corruption. In fall 2019, Lebanese protesters filled the streets to demand the ouster of the political class; in the same season, forest fires of unusual severity burned across the mountains.


At the genomic level, Cedrus libani isn’t yet endangered. In the Taurus Mountains, Turkey, cedar has better habitat, with room to move upward. In Lebanon, the future promises further domestication. The Lebanese will surely find a way to keep the species in place, if only for symbolic connections to Phoenicians from millennia ago. Lebanon without cedar would be like Kilimanjaro without snow. Above the Cedars of God, just below the summit, a future sacred grove has been planted on abandoned agricultural terraces.


Botanists have feared the worst for Lebanon’s cedars since the mid-nineteenth century, when geological time and evolutionary time made extinction newly thinkable. In that same moment of modernity, a story circulated about the oldest introduced cedar in Europe. Supposedly, the plant had been brought to Paris at the king’s request. On a prolonged voyage across the Mediterranean, the royal curator of plants went thirsty by choice; he donated his ration of water to the seedling, which he carried in his hat, packed with soil. The collector managed to get the potted-tree-in-a-hat past a disbelieving customs officer, and added it to the Jardin des Plantes, where it grew to monumental size. In its hundredth year, 1837, this tree—the oldest local specimen of the oldest-growing species—was summarily cut down to make room for France’s first railway. The plant couldn’t survive a “world of changes.”5


Although none of it was true—except for a large cedar in the Jardin des Plantes—this allegory spoke to anxiety about the pace of technological disruption. This feeling has only grown with time. It should be some small consolation, then, that the cedar in Paris survives to this day. On Mount Lebanon, the oldest specimen ever documented by scientists had 645 growth rings. The Parisian cedar is almost halfway there.


OLIVE


The same ancient civilizations that felled highland cedars cultivated lowland olives. The northern Levant is a leading contender for the “cradle” of olive horticulture. For millennia, Olea, the oil-producing tree, has defined the Mediterranean.


If its domestication roughly seven thousand years ago is one of the greatest unrecorded acts of history, Olea deserves much of the credit. Mediterranean peoples gave this plant practically nothing and received boundless gifts in return. Unlike citruses and apples, which can only be propagated by grafting, an olive cultivar can be cloned by slicing off some basal material and sticking it in the ground. Olives are preadapted for cultivation. In the Neolithic period, olive culture fell somewhere between foraging and gardening. Depending on the situation, people grafted cultivars onto wild olives (oleasters) or uprooted wild olives to serve as garden rootstock. Because oleasters and olives cross-fertilize, the categories “wild,” “domesticated,” and “feral” barely apply. Cultivars produce bigger, oilier fruits, and no spines. Horticulturists prune them into treelike forms conducive to human labor, whereas oleasters occur in shrublands called maquis. Compared to monocultural crop trees, traditional olive groves in the Mediterranean sustain high levels of biodiversity. Functionally, they are native woodlands.


Even more than cereal or rice agriculture, horticulture requires long-term thinking. It takes three or four decades for an olive to reach peak production. Many proverbs convey this message: I planted my grapevine, but my grandfather planted my olive. After a conservative wait, olives become low-maintenance members of the family economy. They grow on rocky slopes unsuitable for other crops. Besides pruning and harvesting, they demand little care and no water or fertilizer. Harvest arrives in late autumn to early winter, an otherwise slow time.


The longevity of Olea is impressive among fellow angiosperms (broad-leaved, nonconiferous, fruit-bearing plants). The olive’s staying power comes from regeneration. In the original botany textbook, Theophrastus argued: “The longest-lived tree is that which in all ways is able to persist, as does the olive by its trunk, by its power of developing side-growth, and by the fact that its roots are so hard to destroy.”6 Olives grow sectionally, meaning that separate branches connect to separate roots. In hard times, an olive can die in sections without wholly dying; in good times, it can grow new sections.


Endowed with unusual properties, the olive tree occupied a special place in Greek mythology, law, and war. The gift of Athena perfected the gift of Prometheus: Olives gave oil, and oil gave light. To hurt such a tree was an act of aggression. During the Peloponnesian War between Athens and Sparta, hoplites routinely attacked the olives of their rivals. Greeks had a verb, dendrotomeô, to describe the hostile cutting of fruit trees. For practical and cultural reasons, they rarely laid waste to fruited landscapes. Olives aren’t easily uprooted. Moreover, Greek law protected stumps, for they were considered living fruiters. Sophocles, in one of his plays, praised the self-renewing, indestructible tree that mocks the enemy’s spear.7 Even in wartime, special trees had untouchable status: Spartans spared the olives surrounding the Academy in Athens. The Persians under Xerxes felt no such compunctions when they invaded Attica. While ransacking the Acropolis, they lit Athena’s sacred tree on fire. As related by Herodotus, the charred olive sprouted new growth the very next day.8


For the same reasons that they are hard to kill, olives are hard to date. Their sectional growth and their adventitious regrowth—plus their propensity to hollow out—defeat tree-ring scientists. Therefore, the oldest believed tree functions as the oldest known tree. Measured in the number of believers, the oldest is a collection of eight—the sacred specimens that grow within the walls of the Garden of Olives, the Franciscan sanctuary in East Jerusalem. They stand as Christian symbols of eternal life.


The Greek-derived Christ, like the Hebrew-derived messiah, means “anointed”—marked with blessed oil. The New Testament is rich with olive imagery. However, an olive garden as such does not appear in the four Gospels. Rather, the evangelists mention an undefined place called Gethsemane near the Mount of Olives that Jesus frequented during the last spring of his life. The Semitic word gat-šemānî means “olive press.” Only the Gospel of John mentions a “garden” nearby.9 In the original Greek, “garden” (kēpos) suggests cropland. In Jesus’s time, the Mount of Olives contained an oil-processing facility within a cave. The owner of this underground facility may have rented the space to Jesus in the off-season.


The Mount of Olives became a magnet for Christian pilgrims as early as the fourth century CE. Here they commemorated the Agony, the Arrest, and the Ascension of Christ, not to mention the tomb of the Virgin. Byzantines built churches on the mount, as did later Crusaders. Through cycles of conquest and construction, revolt and razing, local olives survived, century after century. As a discrete pilgrimage site, though, the Garden of Olives is a nineteenth-century creation—a material response to interdenominational and international rivalries. After centuries on the periphery, Palestine became a geopolitical pawn. In this context, tourists flocked to the Holy Land, and the built environment changed to accommodate them. By century’s end, Christian sightseers could choose between three gardens called Gethsemane—one Roman Catholic, one Greek Orthodox, one Russian Orthodox.


Franciscans owned the traditional site. It featured gnarled, romantic trees—and little else. Lacking permission from the Ottomans to raise a church, the monks walled off their olives in 1847, and subsequently turned the enclosure into an open-air chapel, with stations of the cross. They sold olive-stone rosaries, wooden relics, and oil to tourists. To meet European expectations of a “garden,” the custodians planted ornamental flowers. Later, they added French-style formal plantings. “The stiffest garden I ever saw,” complained one American.10 By the end of Ottoman rule, the site had morphed into an arboretum, with palms and cacti alongside olives.


Under the British Mandate—the first Christian administration of Palestine since the Crusades—Franciscans seized the opportunity to erect a basilica next to the trees. After moving their ritualism indoors, the custodians restored the olive yard to its “original” condition: they uprooted flowerbeds, cypresses, picket fences. Today, the naturalistic garden appeals to born-again Christians. Unlike Victorian Protestants, who scoffed at the credulity of Catholic and Orthodox pilgrims, contemporary evangelicals pray under the same trees where Jesus prayed.


Could that possibly be true? According to Josephus, a Jewish eyewitness of the Great Revolt, the Roman commander Titus destroyed all the gardens and fruit trees adjoining Jerusalem in AD 70, leaving a melancholy scene of desolation.11 It seems doubtful that legionnaires axed every tree. Besides, olives can resurrect from the stump. Believers can therefore believe.


In 2012, at a Vatican news conference, Italian botanists reported on an unprecedented investigation. They had radiocarbon dated the oldest wood at Gethsemane and separately estimated the age span of the absent wood—the missing years. According to the researchers, the hallowed olives were eight to nine hundred years old, coeval with the Kingdom of Jerusalem. They speculated that Crusaders had planted the trees as a group, given that genetic tests indicated that all eight shared the same parent. Whether that parent had occupied the site previously—or as far back as Jesus—was impossible to say, though the scientists seemed disposed to bolster tradition. “Plants of greater age than our olives are not cited in the scientific literature,” claimed one of the researchers.12


Skeptics and atheists can still be impressed by the endurance of two things at Gethsemane, one institutional, one vegetal. Francis of Assisi assigned custodians to the Holy Land in 1217; his devotees acquired the olive plot in 1681; and since the mid-nineteenth century, Franciscans have maintained it as a garden. Nonetheless, the historical timeline suggests that these venerable plants have lived roughly half their existence in abandonment—half wild, like the species itself. At the Mount of Olives, these trees outlasted the Crusaders, outlived churches made of stone. They survived to become the second holiest Christian site in Jerusalem. Although they lack eternal life, their dispensation exceeds that of all current governments.


The modern state of Israel has a strange relationship to the iconic tree of the ancient Kingdom of Israel. Through the Jewish National Fund, Zionists environmentally “restored” the Promised Land—or, in aesthetic terms, Europeanized it—by planting evergreens by the millions. For afforestation, they turned to pines, not oaks or olives. Israel ranks as a minor producer and consumer of olive oil, though its plantations are distinctively Israeli: high tech, drip irrigated, machine harvested. Unlike oil exported by ancient Jews, Israeli extra virgin is destined for eating, not burning.


Meanwhile, in the West Bank, by financial necessity and by cultural persuasion, Palestinians use traditional methods on older trees. Across the twentieth century, olives became integral to the economy and the identity of this occupied, stateless population. Their unwatered fruit-bearing trees symbolize what Palestinians call sumud: steadfastness in hardship, perseverance in place. As legal markers of land tenure, Arab olives became targets of Israeli uprooting, contrary to Talmudic tradition, which forbids the destruction of fruit-producing trees—and wasting in general—even in time of war. Islamic law says much the same, though the holy book records that the Prophet received divine exemption to burn date palms owned by Jews in Medina.


Since the Second Intifada, one particular fruiter in al-Walaja, a village between Jerusalem and Bethlehem, has become a Palestinian emblem. The people of al-Walaja were uprooted during the 1948 Arab-Israeli War. Unfortunately for them, the postwar border bisected their relocated village. In the 2000s, the Israeli military transformed the Green Line into a treeless zone of concrete walls and electric fences. As a result, the villagers of al-Walaja lost olives and the ability to pass freely between remaining groves.


A short distance from the barrier stands a large olive with a multi-iterated trunk. For years, a local man, Salah Abu Ali, guarded this plant. He gave lessons to the political tourists who pilgrimaged here. “This tree is a witness to the tragedies that have been happening to the people of al-Walaja,” said Abu Ali in 2012. “This tree is Palestine.”13 The Palestinian Ministry of Culture has expressed a desire to scientifically date the tree and nominate it for the World Heritage List. Foreign supporters of Palestinian nationhood repeat the assertion that al-Walaja’s tree is the deepest-rooted olive in the world—1,000, 4,000, even 5,000 years old.


Other states lay claim to the oldest. The Lebanese Ministry of Tourism advertises the Sisters Olive Trees of Noah, an altitudinous grove that supposedly escaped the Flood and served as the source of the twig that the dove carried back to the ark. In Crete, an olive tree museum has been erected next to a monumental specimen publicized as vintage Bronze Age. In 2004, for the Olympic Games in Athens, Greek organizers requested cuttings. The branches were destined to be special wreaths for the marathon champions—a revival of classical tradition. When a “latecomer copycat” village on the opposite side of Crete claimed to have the real oldest olive, organizers stemmed the controversy by using material from both trees.14


Although appreciation for the longevity of olives is ancient, monetization of what southern Italians call ulivi secolari (centuries-old olives) is recent. During the global real estate boom of the early 2000s, old olives, like tall palms, became mobile commodities. Landscapers scoured the villages of Spain, Italy, and Greece for sculptural specimens and offered struggling farmers tens of thousands of euros in cash for fruiters past their productive prime. By truck, ship, and helicopter, olives left the impoverished countryside for châteaus in Bordeaux and resorts in Dubai.


In response, local conservationists have registered monumental olives and attempted to ban their uprooting, which they compare to ivory poaching and archaeological looting. In the Spanish coastal region between Valencia and Barcelona, along the old Roman road Via Augusta, activists have, with EU support, publicized olivos milenarios, encouraged culinary tourism around them, and incentivized a market for their oil. There are Chinese consumers who buy age-defying cosmetics derived from ancient trees, just as there are Californians who buy ultra-premium EVOO for life-extending diets.


Of the hundreds of millions of olive trees in Spain, Italy, and Greece, a small percentage count as perdurables by the thousand-year standard. Radiocarbon dating by Spanish scientists along Via Augusta suggests that the oldest trees exceed six hundred years—comparable to those in the Garden of Gethsemane. But enumerators restrict themselves to aboveground wood. As rootstock, or as germplasm, an olive might be much older. And a tree of “only” half a millennium still counts as a survivor of the Little Ice Age, including the Great Winter of 1708–1709. It is a genetic repository of resilience.


Gift-giving olives anchor long-term landscapes and traditional economies, yet their future looks uncertain. An invasive bacterial disease, identified in 2013 in Puglia, the heel of Italy’s boot, now spreads across the Continent despite desperate measures to contain it. “We thought they cannot be touched, are immortal,” said an Italian whose family has harvested olives for over five hundred years. “Now, we are facing a truth that is a natural truth—that nothing is untouchable.”15 New climate patterns undermine old ways. Although olives are adapted to aridity, traditional groves lose economic viability as summer heat intensifies, and fires rage. Planetary warming—and global competition from lower-cost seed oils—may push the industry further toward intensive, irrigated, flatland operations dominated by agribusiness. It may also push it north of the Alps.


In that event, Mediterraneans may dislodge wizened trees from stony hillsides to create goat pasture. Or, olives may hunker down, revert to thorny oleasters, and outlast the age of humans as shrubs.


GINKGO


Who first noticed a ginkgo and through which sensory organ—nose or eye? It happened long ago in far eastern Asia, somewhere south of the Yangtze. It likely happened in autumn. In that season, a human might have smelled the decomposing seedcoats, with their olfactory resemblance to carrion. Or her eye might have spotted the leaves—bilobed and yellow like no other, with a matchless synchronized drop.


In the past thousand years—roughly 0.001 percent of its life as a species—Ginkgo biloba spread from China throughout the world. Or, more accurately, respread. In the geologic past, many species of the ginkgo division prospered throughout the Northern Hemisphere.


These ginkgophytes were, in their evolutionary heyday, the foremost innovators of the plant kingdom. They could shed leaves in winter, go dormant in low-light seasons, switch between stub growth and branch growth depending on conditions, and resprout from lignotubers—energy-storing roots—after disturbances. On a prior planet with relatively few tall plants and no fast-growing angiosperms, ginkgophytes achieved dominance as generalists.


As Darwin said, “rarity precedes extinction,” but the duration of rarity varies greatly.16 Ginkgo is a temporal outlier. Ginkgophytes survived multiple mass extinction events and outlived their original seed dispersers, which might have been carrion-eating animals attracted by the sweet-rotten smell of the fleshy seedcoats. After a long period of glory in the Mesozoic era, ginkgophytes declined in the Cenozoic and dwindled to one species by the ice ages. Ginkgoes disappeared from North America, then Europe, and finally Japan, becoming, by the Pleistocene epoch, mountain refugees in China.


In the late Holocene, Chinese people began functioning as Ginkgo’s disperser. In a text from the eleventh century CE, a Song dynasty poet described the process by which the “silver apricot” traveled from the highlands to the lowlands: “First it came in silk bags as a tribute”; then the noble prince “brought roots from afar to bear fruit in the capital”; and, by and by, the transplanted tree’s first nuts were “presented to the throne in a golden bowl.”17 In short, ginkgo seeds entered Chinese cuisine as imperial appetizers. By the succeeding Yuan dynasty, orchardists grew “white fruit” commercially in the Yellow River drainage. From China, the “duck-foot” tree spread to Korea, and from Korea to Japan.


Ginkgoes cannot serve as crop plants like true nut trees. Their seeds are semi-toxic. Beyond a certain limit, this delicacy becomes a poison. Because of their active ingredients, ginkgo seeds attracted the attention of Chinese doctors, who theorized on their correspondence with earth elements and human organs. By the seventeenth century CE—quite late—the seeds became standard components of Chinese materia medica. Doctors prescribed ginkgo porridge for lung-related ailments that depleted vitality. The leaves of the tree did not undergo comparable medicalization.


During the Edo period of Japan (1603–1868), the seeds, branches, and leaves of the ginkgo acquired new associations. Japanese artists led the way in aestheticizing the unmistakable leaf. The bilobed shape appeared on crests, ceramics, kimonos, and coiffures—including a stylized topknot for sumo wrestlers. Meanwhile, in Japanese cookbooks, ginkgo seeds showed up as common vegetable ingredients. Before or after a big meal, people ate them separately as a digestif. Whereas ginkgo seeds regulated the lungs of Chinese, they regulated the stomachs of Japanese.


Also in Japan, and only in Japan, select branches on ginkgoes corresponded to mammary glands. Old ginkgoes sport hanging growths—aerial roots—called “breasts” (chichi) in Japanese. Chichi-bearing ginkgoes became sites of propitiation for women who desired assistance with childbirth or lactation. Not coincidentally, such old ginkgoes typically grew in gardens under sacred guardianship. Following the lead of sanctuaries in China and Korea, the keepers of Buddhist temples and Shinto shrines in Japan landscaped with ginkgoes.


From early modern Japan, knowledge of ginkgo traveled to the West. A German naturalist with the Dutch East India Company observed the species in Nagasaki and bestowed upon it its unpronounceable name. “Ginkgo” was wrong—it should have been Romanized as ginkio or ginkjo or ginkyo—but the error became fixed once Linnaeus adopted it. The Swedish taxonomist didn’t have access to the plant’s reproductive organs, so he placed Ginkgo biloba in the appendix as a “Planta Obscura.” Despite the isolationism of Japan, collectors from Europe and the United States obtained seeds and cuttings for wealthy patrons, including the Duke of Weimar. Inspired by the “tree from the Orient,” the duke’s chief adviser, Goethe, wrote a love poem about the secret of the bilobed leaf—two parts as one.18


While gardeners planted ginkgoes, geologists exhumed ginkgo leaf fossils in unlikely places, including northern Europe. The obscurity and secrecy of this tree ran deeper than Linnaeus or Goethe realized. Once Darwin advanced the theory of the Tree of Life, botanists puzzled over the evolution of early land plants: Did ginkgoes branch from ferns? Did conifers then derive from ginkgoes?


The critical evidence arrived in the 1890s, when University of Tokyo botanist Sakugorō Hirase observed the microscopic union of male and female ginkgo. To his surprise, the spermatozoid arrived at the ovum by swimming in fluid. This discovery of motile sperm—an evolutionary holdover from the watery origins of plants—secured ginkgo’s status as a primordial species. A decade later, when paleobotanist (and future birth control activist) Marie Stopes visited Tokyo, she witnessed the “grand excitement” at the university during ginkgo’s brief fertilization period. Stopes spent three days “hunting Ginkgo sperms” under the magnifier. “It is most entertaining to watch them swimming,” she wrote in her journal. “Their spiral of cilia wave energetically.”19


After Hirase’s revelation, scientists began speaking of ginkgo as the “missing link” or “connecting link” between ferns and conifers, and a “living link” to the age of dinosaurs. Albert Charles Seward, a noted geologist, applied Darwin’s concept “living fossil” to G. biloba.20 It became conventional to call ginkgo the “oldest tree species in the world” or the “oldest living genus.” Recent discoveries of fossilized ovulate organs—a better measure of evolutionary change than leaves—suggest that ginkgo has been morphologically stable for some 120 million years.


Do age-old genera contain age-defying chemicals? A German homeopathic company, Schwabe, has profited from this wishful correspondence. In the 1960s, Schwabe developed two botanical extracts. One they advertised with giant sequoia; the other they literally made from ginkgo leaves. Patented as “Egb 761,” this extract became the top-prescribed herbal medicine in Germany—where the publicized association with Goethe helped—and later the top-selling supplement in the United States. The efficacy of Egb 761 remains inconclusive. Proponents make unsubstantiated claims that ginkgo trees live longer than a millennium and that ginkgo has been used in Traditional Chinese Medicine for five thousand years.


Chinese horticulturists grow ginkgoes for nuts, not leaves. The nuts are meant primarily for food, not medicine. Bitter when raw, they become tasty with roasting. Fairgoers snack on them during the Mid-Autumn Festival, much like Europeans eat chestnuts at Christmas markets. In China, ginkgo leaf extract is a niche product; discerning consumers prefer the German version.


To meet the global demand for its “mental sharpness” pills, Schwabe operates a plantation in South Carolina, the largest ginkgo forest since the Tertiary period. Every summer, ten million trees are defoliated by machine; every five years, cut to the ground. They receive no sabbatical. Through violent rejuvenation, these piedmont plants have taken the form of subalpine krummholz, with immense root systems supporting leafy stubs. “It’s brutal,” says Peter Del Tredici, who serves as Schwabe’s horticultural adviser. “Morphologically, we’ve made them into ancient shrubs. That these plants have lasted 35 years has defied everyone’s expectations. Ginkgo is astounding.”21


Ginkgoes even lived through an end of time at the end of a world—Year Zero at Ground Zero. As Hiroshima burned, scores of injured residents who survived the initial impact ran to Shukkeien Garden—1,370 meters from the hypocenter—and perished among skeletonized trees, including an almost toppled ginkgo. Defying death, the tree pushed out new buds and generated a second layer of annual wood, a double ring for 1945. To this day, the leaning ginkgo stands, bearing a bright yellow “A-bombed tree” identification tag. Each autumn, peace activists come to Shukkeien to collect seeds for distribution around the world. A “peace tree” offspring now grows at Oak Ridge, Tennessee, the enrichment site for the uranium that the US military detonated above Hiroshima.


It’s no coincidence that ginkgo is longevous on two scales—in evolutionary age as a clade and in biological age as individuals. In the words of Ernest Henry Wilson, preeminent collector of East Asian plants, ginkgo is endowed with “a thousand and one means of maintaining its existence.”22 At the organismal level, it avoids senescence, as recently proven at cellular and molecular levels. A ginkgo’s ability to do the stuff of living—growing full-sized leaves, photosynthesizing, generating viable sperm and seeds, producing antimicrobial chemicals—doesn’t decline over time. Wood production suffers slightly past two centuries, but not enough to shift a ginkgo from its default mode of immortality. The organism dies from external stress, not internal aging. Alternatively, catastrophic injury can lead to life renewal, thanks to lignotubers and aerial roots (called “stalactites” in Chinese). In Tokyo, landmark ginkgoes regrew after the great fire of 1923 and the firebombing of 1945. Maximum longevity remains undatable, however. Like olives, ginkgoes hollow out, depriving scientists of tree rings and radiocarbon samples going back ten centuries or more. Notwithstanding, it seems reasonable to assume that ginkgoes can be millennials, especially in sanctuaries.


In 2010, the most esteemed ginkgo in Japan, a tree with legendary associations, collapsed in a storm. “So many people came, called and sent e-mails offering their condolences,” said the chief priest at Tsurugaoka Hachimangū shrine in Kamakura, Kanagawa Prefecture. “Perhaps the tree fell to draw everyone’s attention away from their focus on materialism and money.”23 Nearby, Shinto caretakers planted cuttings from the tree. Out of respect, and hope, they left the giant stump in place. Sure enough, this ginkgo, purported to be 800 years old, generated new growth from its storage roots.


Since the nineteenth century, plant hunters, mainly Westerners, have searched the mountains of China for the oldest, wildest ginkgoes. To the Chinese, “wild” has little cultural resonance, and little practical meaning. All the land below 1,000 meters in elevation was deforested in ancient times. Despite extensive agriculture, a few old ginkgo populations exist—as demonstrated by genetic testing—in highland refugia. One of these remnant groups grows adjacent to an important Buddhist monastery at Tianmushan, Zhejiang Province. Did monks plant these trees, or did monks plant themselves here because of the trees?


At some point in history, ginkgo shifted from endangered to domesticated. Ernest Henry Wilson went so far as to credit Buddhist monks with the survival of the species—a speculation that became a just-so story in popular literature. On safer grounds, Sir Peter Crane, past director of Kew Gardens, has argued that ginkgo is a “good news story: a tree that people saved.”24 Evidence exists on the streets of temperate-zone cities on both sides of the equator. The fad for urban ginkgoes began in Japan, during the Meiji period of modernization (1868–1912). Japanese city planners took a European innovation—the tree-lined boulevard—and made it their own.


Americans later copied this look with source material from Japan. “Stiff and almost grotesque in its early years,” wrote Harvard authority Charles Sprague Sargent, ginkgo “does not assume its real character until it is more than a century old.” Sargent remarked that it took five hundred to a thousand years for the temple ginkgoes of East Asia to reach their glory. To “plant for posterity,” Sargent continued, Americans are “reasonably safe in selecting this tree.”25 That was 1897. Three decades later, when mature female trees began dropping stinky seedcoats, many people revised their opinion. When US street tree wardens came back to ginkgo in the late twentieth century—in appreciation of its tolerance for urban soil and air pollution—they exclusively planted males.


Species in the zone between rarity and extinction cannot rely on humans to keep them going unless they provide something that humans desire. Beyond nuts and Egb 761, people want something special from ginkgo: beauty. No leaf is more attractive, or more distinctive, than ginkgo in its golden autumnal phase. It’s tempting to say that ginkgo was preadapted to domestication by an ocular species with an aesthetic sense. However, given that ginkgophytes antedate hominins by some 200 million years, this cannot be an interspecies example of the “evolution of beauty.”26 Rather, a lucky break for Ginkgo and a miraculous coincidence for Homo. What are the chances that the oldest surviving tree genus on Earth would grow the loveliest leaves in geohistory?


PIPAL


After ginkgo, the most distinctive tree foliage belongs to Ficus religiosa—the sacred fig, also called pipal. Its hand-sized leaves have elongated ends, like swallow tails. When they quake in the breeze, they sound like a flock taking flight. Unmistakable long-tipped leaves appear in Bronze Age art from the Indus Valley civilization.


Like those of many Ficus species, pipal seedlings may begin their life cycle as epiphytes—nonparasitic hangers-on. They roost in the sunlit canopy of host trees, sending down aerial roots in search of soil. If successful, they use their new vitality to turn on their hosts, enveloping them. Of the “stranglers,” the sacred fig is singular because it splits rather than chokes. Like a slow-moving axe, its roots sunder the host trunk vertically.


The original sacrality of this species possibly had something to do with its power to create through destruction. Pipals can split bricks as well as trunks. By building brick architecture, Indus Valley peoples established new niches for pipals. It must have been auspicious to witness a mighty tree beginning its life on the roof or wall of a sacred building. Or perhaps temples were sited near mighty trees. Likely both.


Each species of Ficus has a mutualistic relationship with a unique pollinating wasp. One cannot survive without the other. For at least five thousand years, the mammal Homo sapiens has joined the insect Blastophaga quadraticeps as evolutionary partners of pipal. In return for elongating its life, the tree gives meaning to human life. This material-spiritual relationship seems all the more remarkable given that people neither eat the fruit nor utilize the wood of pipal. Although its leaves and bark feature in contemporary Ayurveda, medicine as such is not the reason for pipal’s age-old significance. Unlike any other plant, this species was domesticated by—and for—devotion.


Vedic scriptures associated pipal—aśhvattha in Sanskrit—with cosmic power, including the power to split and destroy enemies. Later Puranic texts specified devotional practices and divine associations. The Indian epics reinforced this enshrinement. “Among all trees, I am the sacred fig tree,” sings Krishna in the Mahābhārata.27


When Siddhartha Gautama achieved nirvana, becoming the Supreme Buddha, he did it—according to hagiographies—at the foot of an aśhvattha. This tree of life and death was also a tree of knowledge. Buddhism did not sacralize the pipal so much as redirect its preexisting sacredness. Not coincidentally, the Exalted One found enlightenment (bodhi) at a preexisting sacred place, Gaya, in northern India. Here, Buddha himself began the Buddhist practice of revering the bodhi tree, for he spent the first seven days of his awakened life staring unblinkingly at a ficus.


The early spread of Buddhism, and the bodhi tree, is largely credited to Aśoka, the Indian emperor of the third century BCE who built the first monuments to dharma. Supposedly, Aśoka became a disciple after being an adversary: first he ordered his soldiers to fell, dismember, and burn the tree, only to see it miraculously regrow. In another legend, Aśoka’s gift-giving to the ficus was so lavish that the youngest of his wives—assuming that “Bodhi” must be a mistress—hired a sorceress to devitalize the object of the emperor’s obsession. Grief-stricken by the withering of his bejeweled tree, Aśoka made additional offerings, and gave proper praise when it recovered. To protect the fig, the emperor built a wall, the first of many.


The site called Bodh Gaya became a destination for pilgrims throughout South Asia and China. According to legends, more than one anti-Buddhist ruler over the centuries felled the ficus in the sacred enclosure. With or without violence, the main trunk must have perished multiple times—figs are not long lived—but monks always planted offshoots on top of the roots. As part of this process of material and spiritual replication, caretakers added new soil to the tree mound, and, over the first millennium CE, the most sacred fig literally ascended by degrees. An architectural temple—an impossibly steep tower with four straight sides—eventually adjoined the arboreal monument.


As India became culturally Hindu, then dynastically Muslim, Bodh Gaya became isolated, and Buddhists almost vanished from the scene. The bodhi tree remained holy, though not in singular fashion, for Hindus revered pipals categorically and incorporated Buddha as the ninth avatar of Vishnu or a heroic form of Shiva. A Shaivite monastery oversaw Bodh Gaya at the time that British archaeologists “discovered” the “ruins” of the temple of Aśoka.


In their reports, the British noted both the overgrown forest and the decayed condition of the bodhi tree. After a storm knocked it down in 1876, they supervised the planting of seedlings. Raj administrators hardly concealed their philosophical preference for Buddhism over Hinduism—the latter seemed almost Catholic in its ritualism. Moreover, their originalist and prudish approach to archaeology favored older bodhi trees over newer lingam stones.


The British-led restoration of Mahabodhi Temple, completed in the 1880s, had unexpected consequences, for it coincided with new religious revivalism. Anglophone Buddhists from the British Empire, following the example of Protestant mission societies, began to proselytize. They presented dharma as a world religion on a par with Christianity. Their self-styled leader was Anagarika Dharmapala, who founded the Mahabodhi Society after an apprenticeship as a theosophist. He obsessively worked—through agitation, then litigation—to restore Buddhism to Gaya. A belated half-victory came in 1949, when the newly independent Indian state assumed control of the site and delegated management to a committee composed of Hindus and Buddhists.


In British Ceylon, Dharmapala’s homeland, a parallel history played out. Historically speaking, there are two “original” bodhi trees—one in Gaya, India, another in Anuradhapura, Sri Lanka.28 Or, rather, it is the same tree in two places. The Lankan tree has greater claim to antiquity because Anuradhapura, unlike Bodh Gaya, has been in continuous Buddhist custody for over two millennia. Lanka was the cradle of Theravada, the oldest extant branch of Buddhism, which arrived circa 300 BCE, presaged by the Buddha’s legendary visits to the island.


Fittingly, Theravada took root with a ficus, as narrated in the Mahāvaṃsa, a Pali-language monastic text from the fifth or sixth century CE. Part epic, part chronicle, the story details how a Lankan king asks his ally Aśoka to send his ordained daughter to the island so that an abbey can be established. Along with the gift of ordination, Aśoka’s eldest daughter brings a cutting from the bodhi tree. “Cutting” is not literal, for no one would or could take a knife to this being; instead, it agrees to self-sever its southern branch, which floats in the air, emanating celestial rays while growing new roots and branches. The retinue of the reincarnated tree—carried in a golden pot—includes nuns and monks and whole families of specially trained arborists and protectors. After a journey by caravan and boat—including a seven-day detour under the sea to the realm of serpent people—the ficus arrives in Lanka, where the king offers all his gifts, even his sovereignty. The tree plants itself at Anuradhapura, producing rain, temblors, additional miracles, and bonus figs to plant around the island.


For more than one millennium, Anuradhapura served as the royal seat of power. The capital was renowned for its irrigation canals, its domed buildings, and its bodhi trees. Whereas Bodh Gaya featured a temple beside a tree, Anuradhapura—and other locations throughout Lanka—had numerous tree temples: four-sided unroofed structures built around ficuses. Because of the influence of the Mahāvaṃsa, one particular fig next to one prominent monastery won the status of “original” bodhi tree. Long after the kings of Lanka abandoned Anuradhapura—a response to political conflict and climatic change—they episodically returned with processions to signal their dynastic authority and to heap gifts upon the ficus: soil replenishments, ramparts to protect against elephants, and, most spectacularly, special pumps for aerial watering.


Even so, without a large, stable population, the temple complex gradually became derelict and overgrown with sacred figs. When Portuguese, Dutch, and later British occupiers arrived on the island, Anuradhapura functioned as one of those “lost cities” that enthralled Europeans. However, the place was hardly jungled and anything but forgotten. The chronicles of precolonial Sri Lanka are remarkably complete and detailed, and they do not record the death of the venerable ficus. This negative evidence can be interpreted as continuous life, or at least continuous caretaking. It seems likely that a core group of Buddhist devotees always held out at Anuradhapura, serving as spiritual arborists.


In any case, Sir James Emerson Tennent, who served as colonial secretary of Ceylon in the 1840s, declared that the “Bo-tree” was “the oldest historical tree in the world.” He dismissed scientific calculations of older trees in Africa, Europe, and the Americas as conjectural and inferential, “whereas the age of the Bo-tree is matter of record.”29 It put Gethsemane in perspective.


Fifty years on, anticolonialists appropriated Tennent’s words. For Sinhalese Buddhists, the island’s ethnoreligious majority, the “oldest historical tree in the world” came to represent their national claim to the island. On a municipal level, the Ceylonese branch of the Mahabodhi Society advocated for spatial segregation at Anuradhapura. The British had turned the ancient capital into a new town, complete with Christian churches, a Hindu temple, and a mosque. After independence in 1948, the Sinhalese-dominated government enacted the Society’s vision of two cities—a secular new town divided from an old town restored by and for Buddhists. In 1982, UNESCO affirmed the separation by listing the “Sacred City of Anuradhapura” as a World Heritage Site.


By nationalizing the bodhi tree and its origin story—to the point of adding sacred fig leaves to the flag—the leadership of postcolonial Sri Lanka further marginalized minority Hindu Tamils and Tamil-speaking Muslims. Decades of discriminatory policies begat a generation of civil war. One of the early terrorist attacks by the Tamil Tigers, a militant separatist group of Hindus, took place at Anuradhapura in May 1985, when a busload of shooters opened fire at the transit hub in new town, killing scores of people. They drove on to old town, murdering all the nuns and monks in sight and attacking a sacred fig in the compound. The bodhi tree itself escaped damage.


At Bodh Gaya, World Heritage status, which arrived in 2002, produced a more pluralistic, or at least international, outcome. After an interval of centuries, the temple complex is once again a major Buddhist pilgrimage site—some two million visitors per year—a fulfillment of British imperial statements about the “Mecca” or “Jerusalem” of Buddhism. Tibetan exiles have taken up residence in Gaya, and the Dalai Lama brings international attention to the site. Even terrorist bombings at the compound in 2013 did not deter religious tourism for long. Indian leaders, including Hindu nationalists, promote pilgrimage as good business for a poor region. Certified saplings of India’s bodhi tree serve as high-profile diplomatic gifts to other Asian states. In a kind of sectarian competition, donors from various Buddhist countries have erected increasingly lavish temples and accommodations in the sprawling village beyond the sanctuary’s walls.


The newest original bodhi tree, reborn the year Queen Victoria became Empress of India, has achieved magnificent size and shape. Few trees anywhere see greater traffic—excluding the lockdown period of Covid-19. Worried for the plant’s health, temple managers recently banned electric lights, candles, incense, and offerings of milk from the immediate area; and they planted the next successor nearby. Devotees of the holiest ficus still gild its roots, meditate, pray, chant, circumambulate, and chase any leaves that may fall. Officially, no one may detach a single leaf, yet newspapers have reported allegations that priests sold a whole branch to a Thai millionaire.
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