




Excerpt from “The Past and the Future of the Earth’s 
Oldest Trees”

by Alex Ross

1	About forty-​five hundred years ago, not long after the completion of the Great Pyramid at Giza, a 
seed of Pinus longaeva, the Great Basin bristlecone pine, landed on a steep slope in what are now 
known as the White Mountains, in eastern California. The seed may have travelled there on a 
gust of wind, its flight aided by a winglike attachment to the nut. Or it could have been planted 
by a bird known as the Clark’s nutcracker, which likes to hide pine seeds in caches; nutcrackers 
have phenomenal spatial memory and can recall thousands of such caches. This seed, however, 
lay undisturbed. On a moist day in fall, or in the wake of melting snows in spring, a seedling 
appeared above ground—​a stubby one-​inch stem with a tuft of bright-​green shoots.

2	Most seedlings die within a year; the mortality rate is more than ninety-​nine percent. The 
survivors are sometimes seen growing in the shadow of a fallen tree. The landscape of the 
Ancient Bristlecone Pine Forest, as this area of the White Mountains is called, is littered with 
fragments of dead trees—​trunks, limbs, roots, and smaller chunks. Pinus longaeva grows 
exclusively in subalpine regions of the Great Basin, which stretches from the eastern slopes of the 
Sierra Nevada to the Wasatch Range, in Utah. Conditions are generally too arid for the dead wood 
to rot; instead, it erodes, sanded down like rock. The remnants may harbor nutrients and fungi 
that help new trees grow. Bristlecones rise from the bones of their ancestors—​a city within 
a cemetery.

3	Coast redwoods and giant sequoias, California’s gargantuan world-​record-​holding trees, can grow 
fifty feet or more in their first twenty years. Bristlecones rise agonizingly slowly. After four or five 
years, the seedling on the steep slope would have been just a few inches higher, sprouting 
needles in place of the embryonic shoots. The needles are a deep green, tough, resinous, and 
closely bunched in groups of five. On a mature tree, they live for fifty years or more. Decades 
may have passed before the tree was human height, and decades more before it resembled a 
conventional pine. Bristlecone saplings grow straight up, with relatively sparse foliage, looking 
like undernourished Christmas trees. After a few hundred years—​by which time the Old Kingdom 
of Egypt had fallen—​it was probably forty or fifty feet in height.

4	Many tree species live for hundreds of years. A smaller but not inconsiderable number, including 
the sequoias and certain yews, oaks, cypresses, and junipers, survive for thousands. Once a 
bristlecone has established itself in the unforgiving conditions of the White Mountains, it can last 
almost indefinitely. The trees tend to grow some distance from one another, so fires almost never 
destroy an entire stand. Because only a few other plant species can handle the dry, cold climate, 
the bristlecones face little competition. Unlike most plants, they tolerate dolomite soil, which is 
composed of a chalky type of limestone that is heavily alkaline and low in nutrients. As for insect 
threats, bristlecone wood is so dense that mountain-​pine beetles and other pests can rarely 
burrow their way into it.

5	Empires rose and fell; wars raged; . . . and the tree from 2500 b.c. continued its implacable 
slow-​motion existence, adding about two-​hundredths of an inch to the diameter of its trunk each 
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year. Minute changes in the tree-​ring record make bristlecones an exceptionally useful source of 
data about changing conditions on Earth. When rains are heavier than normal, the rings widen. 
When volcanic eruptions cause global cooling, frost rings make the anomaly visible. . . .

	 6	As the millennia go by, bristlecones become contorted and wraithlike. The main stem, or leader, 
dies back. Entire branches, even the trunk itself, become fossils. At first glance, the tree may look 
dead. Such is the case of the forty-​five-​hundred-​year-​old tree that clings to life near the tourist 
path that now runs through the Ancient Bristlecone Pine Forest. Spears of dead wood jut into the 
air. The trunk is a marbled hulk stripped of bark, like driftwood thrown from a vanished ocean. A 
ribbon of live bark runs up one side, funneling water and nutrients to clumps of green needles 
high above. All told, the tree is an unprepossessing specimen; most people march past it without 
giving it a second glance. . . .

	 7	 . . . No two super-​elderly trees look alike, to the point where they have acquired the 
characteristics of individuals. Trees are prone to anthropomorphism; we project our dreams and 
our anxieties onto them. Bristlecones have been called elders, sentinels, sages. The possibility 
that climate change will cause their extinction has inspired a spate of alarmed news stories, 
although tree scientists tend to discount the idea that the bristlecones are in immediate danger. 
They have survived any number of catastrophes in the past; they may survive humanity.

From “The Past and the Future of the Earth’s Oldest Trees” by Alex Ross from THE NEW YORKER, 
January 20, 2020. Copyright © 2020 by Condé Nast. All rights reserved.
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A Miracle Mile 

O In the 1950s people compared running one mile in four minutes to scaling Mount Everest and nicknamed the feat a "dream mile." Although 

such an accomplishment was considered humanly impossible, several elite runners aimed to break that supposedly impenetrable barrier. One 
of them was a twenty-five-year-old medical student named Roger Bannister. 

tJ Roger Bannister had tasted failure during the 1952 Olympics. There, he was favored to win the 1,500-meter competition, a distance slightly 

shorter than a mile, but he finished in a dismal fourth place instead. Bannister's performance was a disappointment for him and his country, 
Great Britain. Determined to redeem himself, Bannister postponed his plans to retire from racing and focused on the ultimate prize-breaking 
the four-minute-mile barrier. 

O Bannister attacked the elusive milestone with a positive attitude and logical planning. The amateur athlete decided to use intensive interval 

training to develop endurance and speed. For these workouts, Bannister ran an interval of ten consecutive laps on a quarter-mile track, aiming 
for sixty seconds each lap. In between intervals, he let his body recover for two minutes. 

G By early 1954, Bannister had succeeded in lowering his quarter-mile pace to sixty-one seconds, but he had to shave off at least one more 

second in order to reach his target. Frustrated by the plateau he had reached, Bannister took a break from training and went mountain 
climbing for three days. The rest from running permitted his muscles to recuperate and left him feeling refreshed. When Bannister returned to 
the track, he completed ten quarter-mile-long intervals at fifty-nine seconds each. He finally felt prepared to attempt to break the world record. 

O As a member of the Amateur Athletic Association (AAA), Bannister joined the AAA team for a track meet against Oxford University. The 

event took place on a cinder track in Oxford on May 6, 1954. Bannister and his two AAA teammates, Chris Chataway and Chris Brasher, were 
close friends and frequent running partners. Chataway and Brasher agreed to help Bannister accomplish hi.s goal by being his "rabbits." 

C, In track aind field, rabbits are runners who enter the race solely to pace a teammate for a segment of the course. Typically, a runner settles 

in behind the rabbit and allows the rabbit to set an appropriate tempo. Additionally, by running behind the rabbit, the runner conserves about 
15 percent of his or her effort. When the starting pistol fired, Brasher pounc,ed into the lead, and Bannister followed behind his first rabbit. 

G Propelled by the excitement, Bannister lost his instinctive feel for his pace and shouted "Faster!" at Brasher. Brasher, however, remained 

composed and maintained his current steady but grueling pace, completing the first two laps in a desirable one minute and fifty-eight seconds. 

Then Chataway surged forward, leading Bannister at this same punishing rate for another lap and a half. At the beginning of the back 

straightaway of the track, Bannister bolted past Chataway. Bannister said, "I felt that the moment of a lifetime had come. There was no pain, 

only a great unity of movement and aim." Bannister crossed the finish line in 3 minutes 59.4 seconds. The ecstatic crowd erupted the moment 

the timekeeper announced the word "three." 

0 Soon after Bannister's achievement, four other athletes matched his performance. A new mindset had taken root among runners. Over the 

years, the record continued to fall. However, the current record, 3 minutes 43.13 seconds, has stood unbroken since 1999. Some question 
whether this record represents the limits of human ability. But perhaps there is another Bannister, an athlete who, with willpower and 
dedication, will accomplish the miraculous. 
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Excerpt from In Search of the Unknown 

by Robert W. Chambers 

D It was at that time the policy of the trustees and officers of the Zoological Gardens neither to employ collectors nor to send out expeditions 
in search of specimens. The society decided to depend upon voluntary contributions, and I was always busy, part of the day, in dictating 
answers to correspondents who wrote offering their services as hunters of big game, collectors of all sorts of fauna, trappers, snarers, and also 
to those who offered specimens for sale, usually at exorbitant rates. 

8To the proprietors of . . .  mangy lynxes, moth-eaten coyotes, and dancing bears I returned courteous but uncompromising refusals-of 
course, first submitting all such letters, together with my replies, to Professor Farrago. 

O One day towards the end of May, h3wever, just as I was leaving Bronx Park to return to town, Professor Lesa rd, of the reptilian department, 
called out to me that Professor Farrago wanted to see me a moment; so I ... retraced my steps to the temporary, wooden building occupied by 
Professor Farrago, general superintendent of the Zoological Gardens. The professor, who was sitting at his desk before a pile of letters and 
replies submitted for approval by me, pushed his glasses down and looked over them at me with a whimsical smile that suggested amusement, 

impatience, annoyance, and perhaps a faint trace of apology. 

0 "Now, here's a letter," he said, with a deliberate gesture towards a sheet of paper impaled on a file-"a letter that I suppose you remember." 
He disengaged the sheet of paper and handed it to me. 

O"Oh yes," I replied, with a shrug; "of course the man is mistaken-or-" 

0 "Or what?" demanded Professor Farrago, tranquilly, wiping his glasses. 

G"-Or a liar," I replied. 

0After a silence he leaned back in his chair and bade me read the letter to him again, and I did so with a contemptuous tolerance for the 
writer, who must have been either a very innocent victim or a very stupid swindler. I said as much to Professor Farrago, but, to my surprise, he 
appeared to waver. 

O"I suppose," he said, with his near-sighted, embarrassed smile, "that nine hundred and ninety-nine men in a thousand would throw that 
letter aside and condemn the writer as a liar or a fool?'' 

CD "In my opinion," said I, "he's one or the other." 

CII "He isn't-in mine," said the professor, placidly. 

G 'What!" I exclaimed. "Here is a man living all alone on a strip of rock and sand between the wilderness and the sea, who wants you to send 
somebody to take charge of a bird that doesn't exist!" 

m "How do you know," asked Professor Farrago, "that the bird in question does not exist?'' 

D "It is generally accepted," I replied, sarcastically, "that the great auk has been extinct for years. Therefore I may be pardoned for doubting 
that our correspondent possesses a pair of them alive." 

CII "Oh, you young fellows," said the professor, smiling wearily, "you embark on a theory for destinations that don't exist." 

D He leaned back in his chair, his amused eyes searching space for the imagery that made him smile. 

CII "Like swimming squirrels, you navigate with the help of Heaven and a stiff breeze, but you never land where you hope to-do you?'' 

Cl> Rather red in the face, I said: "Dant you believe the great auk to be extinct?" 

CD "Audubon saw the great auk." 

9 'Who has seen a single specimen since?'' 

9 "Nobody-except our correspondent here," he replied, laughing. 

f1) I laughed, too, considering the interview at an end, but the professor went on, coolly: 

f!J 'Whatever it is that our correspondent has-and I am daring to believe that it is the great auk itself-I want you to secure it for the society." 

9 When my astonishment subsided my first conscious sentiment was one of pity. Clearly, Professor Farrago was on the verge of _de>tagE'-ah, 
what a loss to the world! 

91 believe now that Professor Farrago perfectly interpreted my thoughts, but he betrayed neither resentment nor impatience. I drew a chair 
up beside his desk-there was nothing to do but to obey, and this fool's errand was none of my conceiving. 

9 Together we made out a list of articles necessary for me and itemized the expenses I might incur, and I set a date for my return, allowing 
no margin for a successful termination to the expedition. 

fiJ "Never mind that," said the professor. "What I want you to do is to get those birds here safely. Now, how many men will you take?" 

D "None," I replied, bluntly; "it's a useless expense, unless there is something to bring back. If there is I'll wire you, you may be sure." 

9 'Very well," said Professor Farrago, good-humoredly, "you shall have all the assistance you may require. Can you leave to-night?'' 

ID The old gentleman was certainly prompt. I nodded, half-sulkily, aware of his amusement. 

Ill "So," I said, picking up my hat, "I an to start north to find a place called Black Harbor, where there is a man named Halyard who possesses, 
among other household utensils, two extinct great auks-" 

G We were both laughing by this time. I asked him why on earth he credited the assertion of a man he had never before heard of. 

G "I suppose," he replied, with the same half-apologetic, half-humorous smile, "it is instinct. I feel, somehow, that this man Halyard has got an 

auk-perhaps two. I can't get away from the idea that we are on the eve of acquiring the rarest of living creatures. It's odd for a scientist to talk 
as I do; doubtless you're shocked-admit it, now!" 

D But I was not shocked; on the contrary, I was conscious that the same strange hope that Professor Farrago cherished was beginning, in 
spite of me, to stir my pulses, too. 

D "If he has-" I began, then stopped. 

9 The professor and I looked hard at each other in silence. 

G "Go on," he said, encouragingly. 

D But I had nothing more to say, for the prospect of beholding with my own eyes a living specimen of the great auk prodJced a series of 
conflicting emotions within me which rendered speech profanely superfluous. 

From IN SEARCH OF THE UNKNOWN by Robert W. Chambers-Public Domain 

Audubon: John James Audubon, an ornithologist and artist who created scientific illustrations of birds
dotage: a loss of reasoning brought about by old age
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Located underground near Geneva, Switzerland, the Large Hadron Collider (LHC) helps 
scientists study and understand how the smallest particles of matter interact with one another. 
The LHC propels atomic particle beams along a 17- mile- long ring. 

Looking for the Smallest Spark of Everything

		There are the things the world is made of,
		 things we can see and feel, and then
		 there are the things even smaller, things that seem
		 to exist only when we are looking right at them. 

5	So beneath the level of molecules are atoms,
		and beneath the level of atoms, we find
		protons, electrons, neutrons; and beneath that—
		what, exactly? Because we are talking about
		everything here: your fingernail,

	10	 the candy at the back of your mouth,
		 the coffee your teacher drank this morning,
		your little sister, and the stuffed dog
		she used to carry around with her everywhere.
		And everywhere. 

	15	Everything and everywhere
		are made up of the same stuff, whatever
		 it is. How do we find it? We can listen for it
		 in the wavelengths from deep space,
		 talking back to us from unimaginable

	20	distances. Or we can build long,
		deep circular tunnels beneath the surface
		of this Earth and race particles
		 (like racing cars, only very tiny cars
		 flashing along at close to the speed of light)

	25	until everything we think we know
		bangs against everything else we know. 

		And there, in the explosion, in the darkness,
		briefly incandescent, they appear:
		 the quarks, the leptons, and the bosons;

	30	 the baryons and the mesons. Their names
		sound like dinosaurs or maybe bands
		playing terrible music in someone’s garage. 

		The one thing we know for sure
		 is that they spin. This is how gravity

	35	enters our world, how our world is held
		both together and apart, what keeps
		 together the pencil in your hand right now
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		 as well as separate from, say,
		 Jupiter. They spin, and it is only down there

	40	 in the darkness—​in the vast garage
		where physicists jot down
		what they can, whatever seems most real—
		 that they let us perceive their wild dancing,
		 combusting to the music they make.
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Using Fire to Keep a Prairie Healthy 

O Inside the 40,000-acre Joseph H. Williams Tallgrass Prairie Preserve in northern Oklahoma, herds of bison roam on the scenic land that is 

home to hundreds of different species of plants and animals. While one of the greatest threats to the prairie is wildfire, the use of controlled 
fires is actually an effective way to protect th is idyllic landscape. 

f) Fires that are started by lightning or other natural circumstances are inevitable, and the results can be disastrous. However, hundreds of
years ago the American Indian people who inhabited the Great Plains area between Minnesota and Texas realized that these fires could also be

helpful. The bison in the area seemed to prefer grazing on tender new grass on the recently burned land rather than on grass in the unburned

areas. The American Indian people began to deliberately burn areas of land for bison to graze on, which enticed the herds away from the

people's crops.

O Today conservationists at the Tallgrass Prairie Preserve and farmers in the Great Plains continue to use controlled burns for land 

management. Intentionally burning a portion of land can dramatically improve the quality of the vegetation that regrows there. The fires burn 

away weedy undergrowth and help limit the overcrowding of shrubs and trees in the burn area, creating less competition for water and 
nutrients. Additionally, the process of burning excess plant matter adds nitrogen, an essential element for plant growth, to the soil. 

G One common target of controlled burns at the preserve and the surrounding area is the invasive red cedar tree. A single red cedar tree can 

consume up to 40 gallons of water per day, taking this vital resource away from other plant life. These tall trees also cast shade that prevents 
sunlight from reaching the plants beneath them. The fast-growing red cedar trees tend to crowd out prairie grasses, the primary food source 

for wild and domestic animals that make the prairie their home. An imbalance in one component of the prairie's ecosystem affects the entire 

web of life. Controlled burns help maintain this ecosystem's delicate balance. 

O Of course, these controlled fires are intended to burn only a portion of an area. A total burn, which is a risk with an uncontrolled wildfire, 

would destroy all wildlife as well as the crops farmers plant for income. The Ikey to using controlled fires is knowing which areas of land to burn 

and when. Conservation experts at the preserve employ the "patch-burn" approach, meaning they rotate which portion of land is burned each 
year. They study the land to find out which areas would most benefit from being burned, and then they arrange about a dozen burns over 

one-third of the land. This patch burning contains the fire within a specific area and allows animals in the burn area to safely relocate. The 

following year, conservationists will burn a different section of the preserve, while the land burned the previous year regrows healthier than 

before. 

C, Researchers have tracked and studied the variety of plant species and animals that live on the preserve, and their studies show that the 

patch-burn approach has restored biodiversity to the area by promoting the growth of species that were at risk of being crowded out. The 

patch-burn system is so successful that the conservationists at the preserve provide training to prairie farmers about conducting controlled 

burns on their own land. Burning land to make it healthy may seem counterintuitive, but strategic controlled fires have helped the prairie 

sustain life for hundreds of years and, with careful management, will continue to do so. 

OVERVIEW OF THE PATCH-BURN METHOD 

By using a patch-burn method, conservationists and farmers 
can reduce the risk of unintentional fires and oontrol where 
grazing animals, such as bison, roam. 

Previously Bumed Area 

The unburned area is overrun with weeds and has the 
greatest risk of catching fire. 

The previously burned area is cleared of weeds, and young 
trees and crops grow freely and thrive. 

The recently burned area has been cleared of all plants. 
Bison prefer to eat the fresh grass that will begin to grow in 
the recently burned area, and they will generally remain in 
that area until newer. fresher grass is available elsewhere. 
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I can already see how this will end. 

How I will grow tired of the bridge's 

steep incline, and the absent-minded tourists 

wandering into the bicycle path. 
5 The weather will turn cold. 

But that all happens later. 

For now it is the early edge of fall, 

leaves green still while the air narrows, 

is slightly crisp, almost grazing 
10 the hair of my arm like a passing stranger, 

as though the air has been forced into intimacy 

by the brevify of daylight. 

But when it starts darkening at 4, 

this closeness, I know, will be a felt distance, 
15 like someone drawing your attention 

to their lack of intimacy. 

These days I am still walking at a cathedral pace 

beneath the branches bending across avenues, 

brownstones like rows of lived-in chapels, 
20 like a pop-up picture book I could have had as a child, 

but didn't. How Brooklyn makes me nostalgic 

for the moment I am walking inside of. 

These late afternoons filled 

with a loneliness that makes me feel 
25 distinctly myself, and an awareness 

of how rare that is. 

Letter from Brooklyn 

by Jacob Scheier 

"Lelle( from Bf00klyn" from LETTER FROM BROOKLYN: POEMS by Ja<ob S<:heie<, published by ECW Press. Copyrighl Cl 2013 by Jacob Scheier'. All nghts tesetved. 

brevity: briefness
cathedral: meditative
chapels: private places of prayer or worship
nostalgic: yearning for the past
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The End of an Era 

(1) In 2004, the National Aeronautics and Space Administration (NASA) landed a rover, or robotic vehicle, named Opportunity on the surface of

Mars. (2) The rover's mission was to search for evidence of water and life on the planet. (3) The rover was designed to gather data on Mars for

about 90 days, but Opportunitys assignment did not come to an end until nearly 15 years later in 2019.

(4) During the rover's mission, a high-resolution camera on the rover's robotic arm took magnified photographs of the surface of Mars. (5) The

photographs revealed small round rocks scattered across the surface of the planet. (6) The scientists nicknamed these rocks "blueberries"

based on the rocks' resemblance to the fruit. (7) These rocks were important because their spherical shape suggested that liquid water may

have flowed over them for a substantial amount of time.

(8) Opportunity continued to provide valuable data about craters and other surface features. (9) Throughout the mission, the rover traveled a

total of 28.06 miles across Mars' surface. (10) When Opportunity had traveled nearly the length of a marathon, scientists celebrated the

accomplishment by naming the valley that the rover was in Marathon Valley. (11) However, in 2018, a dust storm spread all over the planet,

putting the rover's progress on hold.

(12) Prior to this planet-wide dust storm, minor dust storms had periodically deposited a layer of dust onto the solar panels of the rover.

(13) These prevented it from charging its batteries. (14) Scientists then had to rely on the passing winds and dust devils to clean off the solar

panels. (15) After the massive 2018 dust storm subsided, scientists expected to be able to reestablish communication with Opportunity.

(16) They made repeated attempts but to no avail. (17) In 2019, NASA finally declared Opportunity's mission complete.

(18) Opportunity was an important asset in scientists' study of Mars; it returned valuable data about our neighbor planet and survived powerful

dust storms. (19) NASA described the mission of Opportunity as "one of the most successful and enduring feats of interplanetary exploration."

(20) Even though this rover's journey ended, other rovers still roam the surface of Mars.
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