Spalding Plot 10
An Artist’s Journal at an Icon of Ecology
by Paul Mirocha

By convention sweet is sweet, bitter is bitter, hot is hot, cold is cold, color is color;
but in truth there are only atoms and the void.

–Democritus

ONE SATURDAY in February 2013, Desert Laboratory ecologist Ray Turner led eight artists and
writers off the Tumamoc Road, into the wild backcountry in search of Spalding plot 10. Ray held
a historical 8x10 photograph of the place to guide us, matching clues on the horizon and nearby
features to the photograph as we walked.
I had a photocopy of Volney Spalding’s original field notebook with me, kept when he staked
out nineteen long-term ecological study plots on Tumamomc Hill in 1906. (All numbered,
except here was no Plot 13.) Then Spalding fenced in the whole Tumamoc Hill Desert Laboratory
scientific reservation to protect these plots from trespassers, especially cattle and other domestic
animals that chewed on native plants.
That simple act of setting boundaries turned out to have far-reaching implications. First, it
turned this 860-acre plot into a laboratory, a special place that could be studied under controlled
conditions, an earth observatory. The ten remaining Spalding plots now host the oldest plantmonitoring program in the world. As a result, Tumamoc Hill has become more than an ongoing
research site—it’s a bubble of Sonoran Desert wildlands preserved by generations of scientists,
allowed to return to its natural state through minimal interference.
Of course Ray had found Spalding plot 10 many times before. Its location had been forgotten
until Ray and Glenton Sykes (son of Godfrey Sykes, of the Desert Lab) located it again in 1968
after decades of being lost to science.
We found a few large rusty nails still stuck along the plot’s perimeter, spaced a meter apart,
although some had mysteriously disappeared. Ray explained how botanists had used these nails
long before digital surveying to make a grid of string across the ten-meter square plot. Then, using
a meter stick to measure smaller distances, they made detailed drawings showing stem location,
canopy shape, and sometimes height, for each plant in the plot. I’ve admired these field sketches on
grid paper as a form of art—although Ray wouldn’t consider them so.
A quadrat like this was an exciting new tool for the turn-of-the-century botanists that were
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Spalding Plot 10 from the photo stake. Photograph by Paul Mirocha.

creating the new science of ecology. It’s a small marked-off area that could be observed as a
miniature world, then what is learned can be extended to the larger ecosystem, which is too large
to study as a whole. More importantly, it allowed them to gather quantitative data, making a
landscape into a laboratory, like those of the “hard” sciences like physics and chemistry.
We found the four stakes marking the corners and a fifth rebar stake off to the side, marking
the official photo spot used for the repeat photograph that would accompany the map and plant
data for each survey. Directed to avoid stepping inside the plot, we stood looking in, as if toward
some sacred ground.
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Normally that Saturday morning, Tumamoc Hill would have hosted a group sketching-and
-painting session. But doing mini-field trips like this with Ray had occurred to me as a way of
introducing artists to the most special places on the Hill where scientists have worked, probably
some of the most carefully scrutinized places on Earth. After all, many of these artists had recently
made their own sustained and intimate observations of the same landscape—and while their
subjects were quite different from the scientists’, I believe in the validity of “data” collected by
scientist and artist alike, who must have found some overlapping inspiration there on that common
ground.
I feel kinship with early desert ecologists like Volney Spalding and Forrest Shreve—and now
Ray, who’d taken over the plots in 1957. I’ve always been impressed with the focused attention,
almost affection—complex and rich—that these ecologists have lavished on this landscape. Maybe
the most basic thing what we all have in common is a desire to pull on our boots, walk out the
door, and take a good look around.
We had already visited plots 7 and 9 on previous Saturdays. Although Ray was long retired at
nearly 86, I knew this still-active man would not need much need convincing to explore Tumamoc,
his “favorite place in the world,” with us as guests.
That winter, the POG poetry group1 was doing a writing project whose every piece was written
on the Hill—so I had invited poets to the plot as well as visual artists. Some people chatted with
Ray, an artist sketched; a photographer made some images. If nothing concrete came of this outing,
the light and the air made it a beautiful chance to see normally off-limits parts of the Hill. The
general feeling was quietly festive.
Later, I went back to Plot 10. I applied for a research permit so I had official access to the north
saguaro plot and the several Spalding plots nearby.
Plot 10 is out of bounds and out of sight from the lab buildings and Tumamoc Road, unusual
in its proximity to a large city combined with the solitude it offers. Between 1,000 and 1,500 hikers
walk the 1.5 mile Tumamoc Road to the hill’s summit daily—to exercise, to socialize, to simply
enjoy nature. But they are only allowed to look at their surroundings from that 12-foot-wide road.
The site of the rebar stake marking the repeat-photograph site on Spalding plot 10 wouldn’t
normally attract a photographer or painter. While the north-slope of the plot gives a beautiful view
of the Santa Catalina Mountains, a photo taken from the rebar stake angles west, mostly missing
that stunning vista, the placement seeming to say, “All views are equal”—or, “All views are equally
.”
I would have at least included a saguaro in the plot. But Spalding purposely chose these sites
randomly, ignoring aesthetics, excluding bias in favor of hard science. He required only that sites

1 The POG initials do not stand for anything in particular. I think of it as “Poets on the Ground.” (see http://www.gopog.org)
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Ray Turner measuring the height of a barrel cactus. during 2012 survey
of the Spalding plots. Photograph by Paul Mirocha

be at different elevations, on different slopes, facing different directions. Thus, the square area
within this plot’s stakes looked much like anything else nearby, maybe even less interesting.
For me, that offered a challenge. Spalding’s determination to discount obvious attractions is
what attracted me here, though I could’ve picked any nearby place to draw. I was also intrigued that
for more than a century, others—though not artists—had been so closely focused on the Spalding
plots. They were the oldest monitored vegetation plots in the world. I wanted to participate in their
mission, if I could.
Spalding and Shreve wanted to understand the Sonoran Desert, all 67,600,000,000 square
meters of it. Shreve explored all four North American deserts, mapping and collecting data,
helping define what a desert is—and each desert’s distinctness. But one must set limits to get good
work done. As the ancient Chinese I Ching says, “Unlimited possibilities are not suited to man; if
they existed, his life would only dissolve in the boundless.”
So we narrow our focus to a small window, like this ten-by-ten-meter quadrat. With patience,
we can see the whole desert within each of its parts. Similarly, while we can’t really know mankind,
we can get to know one person well. It’s good advice: set limits, keep to them, and watch what
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happens inside.
Over the year following our outing, Spalding plot 10 became a kind of waterless desert
pondering pool for me, a sanctuary for the mind. Although the place was designed for a more
logical purpose, it also seemed to encourage a very different approach to the world, one with a
softer focus that included myself as the observer. Still, I wasn’t going to make judgments or hasty
conclusions. I aim for a certain amount of objective discipline, even in art—just as one may sense
some open-ended mindfulness and contemplation in Spalding and Shreve’s methodology.
Quantitative, logical thinking was excellent for the questions early researchers asked here: How
long do desert plants live? How fast do they grow, how do they reproduce, how does each species
react to the desert’s extreme environment, how do plants interact with each other? Does the
landscape change over periods exceeding human lifespans, and if so, why?
The first Tumamoc ecologists keenly debated one particular question : After a disturbance, do
plant associations always evolve toward an ideal final climax state? If so, is a plant community like
an individual organism in which each species plays a role like a cell or organ? This was the theory
of plant succession put forth by Frederick Clements, from Nebraska, probably the most well known
ecologist of his time. Although Clements also worked with Shreve at Tumamoc for a while, Shreve
had solidly disagreed with him, and data from the quadrats would prove Clements wrong.
Shreve asked other questions. Are plant associations more loosely bound together, individuals
going their own ways? How much change is just random? How long does an ecosystem take to return
to the state it was in before humans and domestic animals interfered? Can we call that its “natural
state?” Shreve does.
Forrest Shreve surveyed the Tumamoc plots in 1928 and 1937, publishing his results in the
journal Ecology. He acknowledged that there hadn’t been enough time to make many conclusions
about trends, but things did turn out to be more complex than ecologists in general thought they’d
be, even in these simple-looking, sparse desert quadrats. Ecosystems didn’t much resemble a superorganism. The desert has a way of destroying theories about it—especially those by humans from
another place.
Shreve knew that. His papers in Ecology are descriptive, sticking to physical facts one could
document, and impressively thorough. Everything, both interesting and banal, that was visible
within the study areas is noted. Out of context, it reads like a government census report mixed up
with a commentary on a sporting competition of some kind.
The data from the Tumamoc plots supported Shreve and others who favored the individualistic
concept of plant succession. Rather than acting as a symphony, desert plants seemed to behave
more like a hall full of soloists, each playing their own tunes, sometimes listening to the others, but
not necessarily. “The lack of definite trends in the relatively small area that has been investigated is
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confirmation of our knowledge that these changes are controlled by a vast number of interacting
conditions”2, Shreve wrote. Notice he used the words, “our knowledge,” not “our theories.” Even
writing to spite the super-organism theory, he was subtle and understated.
Shreve was more ahead of his time than he realized. A system controlled by a vast number of
interacting conditions is called “stochastic”—that is, it’s close to random and can be predicted only
as a probability, like the weather. A stochastic process is best described by observing it after it’s
happened. Like life.
Modern theories have introduced the element of stochasticity into studies of vegetation
dynamics.3 Although the strict interpretation of the organismic theory is largely discredited, plant
succession does occur. Its processes are still debated by ecologists today, but recent researchers
find much the same patterns found in the Spalding plots: a large number of factors influence plant
succession, and even nearby sites can each go their own stubborn ways.
Desert nature writers like to point out to newcomers that the desert isn’t the big, empty place it
might appear to be. The Sonoran Desert, a naturalist will explain, is not far behind a rainforest in
its species diversity.
But right now, sitting just outside the plot, I enjoy the sensations of big and empty. The stillness,
the lack of clutter, the relative simplicity of my surroundings quiet the mind. Things move slowly
here; thoughts can find the right spot, and with luck, might germinate like seeds. It’s a relief to be
away from the multiple images, messages, noise of the city, randomly accumulating, needing to be
processed and filtered out, exhausting one’s brain even without conscious attention. The constant
messages are like a computer virus, taking up processor time. We don’t even notice we’ve been
attending to that until we step out of it. It takes time to let go of the chatter, like we’re navigating a
boat out of the rapids into a slow, lazy river. It’s surprising when we arrive.
Not that it’s silent here. Birds scream at each other, or at me; once, a Harris’ antelope squirrel
foraging in the plot chattered at me angrily. A bee buzzes past demonstrating the doppler effect.
And there are still sounds from civilization—from Anklam Road nearby, the freeway a half-mile
away, trains, the helicopters at St. Mary’s Hospital just downslope. But the city is distant enough
that its din doesn’t dominate. In between the echoes of far-away motorcycle revs, I can hear my
own heartbeat. Sometimes a breath of wind moves a branch, giving each plant a signature sound.
Unlike the scientists here, I don’t have decades to observe this plot; I sit for ten minutes, an
hour, without expectations, just to see what happens in that period. Sometimes I don’t even bring a
camera, sketchbook, or notebook—just distractions.
Staring at that same ten-square-meter chunk of earth—approximately the largest area that fits
2 Forrest Shreve, “Thirty Years of Change in Desert Vegetation.” Ecology, vol. 18, no. 4
3 James E. Cook, Cook, “Implications of Modern Successional Theory for Habitat Typing: A Review.” Forest Science (1996) 42(1): pp.67–75

31

comfortably within one’s peripheral vision—my questions are more general, less answerable than
scientific inquiries:
What is a rock—or the world? Really.
And what are we, in relation to a plot of ground like this?
Why did someone throw pink paint on one of the saguaros by the road?
Nothing seems to answer. It’s mostly rocks and soil, after all–the elements that desert plants
must contend with. The bare bones of the world. To humans who once rode the historic wagon
road passing nearby, it was the proverbial rocky ground.
Yet after a few minutes, one realizes that everything is moving. Shadows and points of light.
The stakes marking the points of the plot invisibly trace daily and annual patterns on the ground.
Cactus spines’ shadows move mechanically over green skin. The whole desert is a vast sundial that
marks time, solstices, equinoxes. Prehistoric Hohokam people clearly used Tumamoc rock art as
a sun calendar to mark and probably celebrate the solstice and equinox points. Inexplicably, every
morning for a week after the equinox, a shadow forms in the shape of a human profile, and moves
across the rocks in a nearby petroglyph site. It looks like the face on the buffalo nickel. Next year,
the patterns will repeat with subtle variations due to weather and plant-growth changes. In the
Catalina Mountains on the horizon, shadow slowly fills canyons and the light changes to yellow,
orange, red as it dims.
Intentionally unmarked, the Tumamoc plots aren’t obvious—casual visitors walk right past them.
But we know they’ve been painstakingly mapped every decade for more than a century, generating
mountains of data, each plot demanding attention, each individual perennial plant attended to and
noted, just by us privileged observers. I like to imagine the plants enjoy the special attention. Still,
these secret places seem to attract trouble. In 1968, Ray Turner chased away a huge telephonecompany truck that had driven through plot 7, heading upslope towards Plot 10, to replace the
electric poles, which last about 45 years. There are a few invasive objects in the plot: a telephone
pole; a USGS section marker; a stone upon which someone has chiseled, “JEO, (or Q?) 1968.” One
of Spaldings plots was washed away by a flood. Two others, no longer surveyed, reside in the front
yard of a house on Anklam Road and in the vacant lot owned by a medical office plaza.
Wild animals can get through the fence and roam freely. There are usually two or three javelina
wallows within the boundaries of Plot 10, and mule deer droppings on trails crossing many plots.
Spalding and Shreve considered them part of the natural state.
A few meters outside the fence, a rock is marked with ancient petroglyphs: a human figure, a
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zigzag line, and some concentric circles marked with dots in the four directions. People have been
coming here for a long time.
Galileo, considered by many historians to be the first modern scientist was very taken by an
fragment surviving from the sayings of the ancient Greek philosopher, Democritus. In this view,
called Atomism, there are really only atoms moving, and the void. Galileo’s interpretation of that
ancient idea made a new distinction: there are two layers to the world—primary qualities and
secondary qualities.
Primary qualities—actually not qualities at all, but quantities—are definable by numbers and
form the real world. Secondary qualities are what we perceive, existing only in the mind. Galileo
wrote in The Assayer, “I think, therefore, that these tastes, odors, colors, etc. [secondary properties],
so far as their objective existence is concerned, are nothing but mere names … so that if the
perceiving creatures were removed, all of these quantities would be annihilated and abolished from
existence.”
That’s why they’re secondary.
By this measure, watching those shadows, admiring the scenery, listening to the landscape—no
matter how sublime—all that has little to do with scientific knowledge. Even Plato warned against
watching shadows. For a researcher, it might even be described as slacking off. Sensory perception
is transitory, ephemeral, a layer of subjective fluff over physical reality that we must ignore in order
to reach what’s really there. Appearances are a mirage in which things hide.
For many scientists, what’s real should be the same to every observer, everywhere, repeatable
by anyone. Besides getting in the way of reality, individual impressions, moods, opinions—they’re
too difficult to measure.
Yet all those secondary qualities are what artists and poets primarily focus on.
One day, bored with looking and listening, I turned to tasting, chewing on some plants bordering
plot 10, like the domestic animals that Spalding had banished.
Leaves of the brittlebush, Encelia, suggest a new vocabulary for a connoisseur of turpentine.
The taste is interesting and complex, gets your attention immediately—zesty, angular, and large like
frankincense smoke at a Catholic Mass. The flower is nurturing for a few seconds; then, with its
aftertaste, it bites.
I spit out Ambrosia, Encelia’s less attractive cousin, a most inappropriately named plant after a
wild ride. Its taste is surprising, oily, doesn’t let go. I drink from my canteen, but it doesn’t cleanse
my palate.
Then the Lycium leaves and annual comb-seeds are grassy and inviting—silky, lingering, and
intellectually satisfying like salad.
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I pop a stone into my mouth. Basaltic andesite. A hint of charcoal?
Even as a clear-thinking and pragmatic physical scientist, Shreve did allow a few aesthetic
judgments about the Sonoran Desert to creep into his more popular writing. Once he wrote that
the desert’s natural arrangement of plants looked like an “immense botanical garden4” because its
variety of plant shapes and sizes, balanced-looking vegetation groupings, and large spaces between
things creates a pleasing visual effect—as if some invisible, unknown landscape artist designed
everything and a secret gardener maintains it.
It’s true: the harmonies and proportions; the variety and contrast; the sense of distance,
perspective, composition, color, lighting, lines, shapes all coming together—the elements we’re
taught to focus on in a painting class create matchless landscape effects to delight the eye.
Over the years, as plants dry up and reproduce anew, arrangements change but the overall
impression remains: you are in the Sonoran Desert. The scene continually re-creates itself using
the same themes and variations in infinite variety like a symphony playing for tens of thousands of
years, never exactly repeating itself, yet always recognizable as a unique work.
While the Carnegie Desert Botanical Laboratory was set up primarly out of pure intellectual
curiosity about deserts, Shreve later found he had to justify his research funding for its practical
applications, “to make the desert feed and clothe and shelter us.” At the same time, Shreve insisted
that the area’s beauty was also necessary: “Its broad vistas, rugged mountains, unique plants, and
matchless coloring afford us some of the inspiration that life requires.”
German scientist and explorer Alexander von Humboldt is often called the Einstein of the
nineteenth century—he influenced everyone from Charles Darwin to (much later) Forrest Shreve
and Clements. Humboldt was trained in a very reductionist, mechanistic scientific method,
yet when he, as a student, met the older Wolfgang von Goethe, Humboldt also absorbed a very
different philosophy, in which the observer’s point of view is as instructive as what he’s observing,
and each detail of the universe is an expression of the whole. The study of nature is inseparable
from the study of ourselves.
In his ambitious life-work Cosmos5, intended to describe the entire known physical universe,
Humboldt advocated a science that could switch between two ways of seeing—one view qualitative,
aesthetic, sensual and tactile, holistic; the other focused on numbers and details, dissecting things,
defining categories, correlating data points. These two ways of understanding were inseparable.
Beauty is as inherent to physical nature as the law of gravity.
Humboldt intended both meanings of the ancient Greek word Kosmos: ‘ordered,’ as in governed
4 Forrest Shreve, “The Desert Laboratory of the Carnegie Institution of Washington,” Progressive Arizona and the Great Southwest. 1929 8:11-12,
31-32
5 Alexander von Humboldt’s life work, Kosmos: Sketch of a Physical Description of the Universe, was written in five volumes between 1845 and 1862.
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by universal mathematical laws; and ‘harmonious,’ as in beautiful. Our word “cosmetics” comes
from the same Greek root. Thus, when Humboldt arrived at a study site, he’d make a species list,
take measurements, almost obsessively collect and record all possible data … and then write a
poetic description of the scene and draw it. Yes, he was an accomplished artist.
Through what I’ll call artistic research, we learn to aesthetically appreciate a landscape in finer
and finer detail—as a result, investigating beauty. It’s not always obvious at first, it takes time.
Sometimes you have to draw something before you notice. Surely Daniel MacDougal and Arthur
Coville, when they established the site of the first Desert Lab building in 1903, had the view of
the Santa Catalina Mountains in mind. Each time I see it—watching the shadows move across
the Catalinas from Spalding Plot 10, late on a summer afternoon—the landscape’s transcendent
presence thrills, heals, redeems. Writer Ken Lamberton reveals agreement in his writings about
his own limited view of the Sonoran Desert—his view from a prison window, through which he
carefully observed twelve years of the desert’s cycles.6
“Even during the longest, driest, most skin-cracking, lip-blistering foresummer, the saguaro
produces fruit.”

And if you look closely, watching the small things over the course of weeks, you see the saguaro
buds grow and bloom, ovaries expanding into fruits, which split open—bright red food that
attracts both birds and humans. Try to draw the process and you see the magic in every line. That
beauty sustains us. From it I learn what I need to know.
Some Malaysian friends taught me a saying in Bahasa, Tak kenal, tak cinta. In English, you
might say, “Don’t know—don’t love.” By spending the time to pay attention, we learn to know a
place. Knowing it, we form an attachment, develop a relationship. Knowing the science leads us to
love better. We might then call it home.
Walking back from plot 10 back up the hill toward the Desert Lab, following the prehistoric
Hohokam trail that passes the plot—past the rock art, the numbered aluminum stakes next to each
saguaro in the saguaro plot, the saguaros themselves—I try to summarize what I’ve learned from
Spalding plot 10.
Nothing special. It’s just a piece of the world.

6 Ken Lamberton, Wilderness and Razor Wire: A Naturalist’s Observations from Prison, Mercury House, (1999) Winner of teh John Burroughs
Medal Award for Natural History writing , 2002
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Old Nail Grid Marker and Dry Pectocarya, Spalding Plot 10. Photograph by Paul Mirocha
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Ambrosia deltoidea Shadows no. 1, Spalding Plot 10. Photograph by Paul Mirocha
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Ambrosia deltoidea Shadows no. 2, Spalding Plot 10. Photograph by Paul Mirocha
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Rain-filled cupule in Basaltic Andesite, Spalding Plot 10. Photograph by Paul Mirocha
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