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Cemamagi Du'ag, known as Tumamoc Hill, leads you
along a much-walked, much-studied, much-loved path.
Every day, around a thousand hikers climb the hill's steep
path as it winds its way through the desert.

This field guide is meant to explore Cemamagi’s
history— the guide is paired with “field notes” which
include quotes from researchers, workers, poets, and
hikers to let the hill’s history speak for itself. The guide
is about the hill itself, the desert laboratory that has
occupied the land for over one hundred years, and the
trail that thousands of walkers now use.

As poet Mary Oliver marveled, “If you notice anything
it leads you to notice more and more,”

So take a moment to notice this place you might
walk every week - and by noticing, see it more deeply
than before.

Then, begin the walk again.

JIAWUL
(CANDY BARREL CACTUS)
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Part I: The Hill

“ONE DAY IN EARLY SUMMER | WALKED ON TUMAMOC BEFORE
THE SUN TOOK COMMAND. IF TUCSON HAS AN ACROPOLIS,
THIS IS IT, THE HILL OF THE HORNED TOAD.”

LAWRENCE POWELL, From THE HEARTLAND, 1976

People hiking Tumamaoc Hill is nothing new.
Cemamagi itself has lived many lives, as varied as the
people who walked its path, studied its plants, or made a
life on the hill.

The Sonoran Desert itself has a history of resilience
and adaptation, as does Tumamoc Hill. But the hill also
tells stories of collective labor and abundance. From the
Indigenous people who maintained a village that required
carrying wood and water up to the hilltop, to the current
researchers maintaining the Desert Laboratory, the hill
has been a place of work, learning, and story.
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Tumamoc derives its name from the O’odham word, “The base of black hill” is quite on nose

“Cemamagi” which means horned lizard. The hill itself hills, in fact, have “black ba§e§" formed Iayers
is near the Santa Cruz River and “A” Mountain, known -

as “Cuk Son” in 0’odham, which means “the base of

black hill.” Cuk Son would become the basis of the name Cathe, h|II and throughout elquarryingjled
“Tucson,” which represents one of the longest continually to! thf%use of these wmgmmﬂn the constriction s

inhabited and farmed areas in the United States. -—-fof ‘the Unlver3|ty @i?i]im bundmgs on, the Desejte
‘ Laboratorys fanditherst.

Sl . -
THEY ARE IN THE ECHO OF LOST, FORGOTTEN LANGUAGES
HEARD HERE EVEN BEFORE THE PEOPLE ARRIVED.

ROCKS, SEDIMENT OLDER THAN LIFE ITSELF SERVE AS REMINDERS."

Cemamagi Du'ag is pronounced Chu-mah-mahgih

Du-ahg. Cuk Son is pronounced Chu-k Shon. OFELIA ZEPEDA, “PROCLAMATION,” 2008 ~ A
ToHONO O'ODHAM POET AND LINGUIST.



Thirty to fifteen million years ago, mountains pushed
up by volcanic activity blocked off moisture from the
Pacific Ocean and Gulf of Mexico, which made the
area dryer and hotter. 1.8 million years ago, the glacial
periods led to a surge in coolness, which led to the
encroachment of woodland plants. As temperatures
warmed across the planet, the Sonoran Desert we know
today formed around 9,000 years ago. By this point,
Arizona’s megafauna, like mammoths, giant anteaters, |
and giant sloths, had gone extinct. 4 §

“IN THE SHADOWS ALONG THE TRAIL | KEEP AN EYE FOR GHOSTS, THE
BEASTS OF THE ICE AGE. WHAT IS THE PURPOSE OF THE THORNS ON
THE MESQUITES IN MY BACKYARD IN Tucson? WHY DO THEY AND
HONEY LOCUSTS HAVE SUGARY PODS SO ATTRACTIVE TO LIVESTOCK?

WHOSE FOOT IS DEVIL'S CLAW INTENDED TO INTERCEPT? e N,
,//"7"%7’"
SUCH MUSINGS ADD MAGIC TO A WALK AND MAY HELP LIBERATE (s
US FROM TUNNEL VISION, THE HUBRIS OF THE PRESENT, THE i
: MISLEADING NOTION THAT NATURE IS SELF-EVIDENT”

~

PAUL MARTIN, “THE LAST ENTIRE EARTH,” 1992/3 ~ MARTIN
RESEARCHED PALEOECOLOGY AND NATURAL HISTORY WITH THE
DESERT LABORATORY FROM 1957-2008, BEST KNOWN FOR HIS WORK
WITH MEGAFAUNA, POLLEN DATING, AND PACKRAT MIDDENS.

The desert evolved from this alternating temperate-
tropical state, becoming extremely biodiverse and
unique, highlighting plants and animals with drastic
adaptations. Over millions of years, succulents became
desert-adapted into cactus. Lush leaves became spines.

f£ {
“I LIKE TO CALL THE SONO!

]
THE TROPICS... SINCEfTHESE{MOUNTAINS{ROSE{URFAND CREATED ALL
¢ | ] 3 1
THESE ATMOSPHERIC, PHEI‘O THEATHINGSYTHAT WERE AROUND
BEFORE THAT WERE TEMPER SPECIES... KIND OF

RECEDED SOUTHWARDIAND, NORTHWARD, [IKEJAYTIDE OR HAIRLINE.”

ROBERT VILLA, "HERPS, Hup/l RR ~ VILLA
EXPLORES, STUDIES, AND{GU

HA:SAN (SAGUARO)
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People came through this area around 11,000
years ago, but it was about 4,000 years ago that people
continuously lived and farmed in the Tucson basin,
moving up Cemamagi Du'ag 2,300 years ago.

Indigenous peoples farmed along the Santa Cruz
watershed, made a trail up to the hilltop, and used
the summit village for grinding food, storing resources,
harvesting saguaro fruit (bahidaj) and Palo Verde beans
(mun). This hilltop village is also one of the earliest
publicly known sites of coordinated communal labor in
Arizona. With fine soil, proximity to the river, and flat
hilltop with a view, it was a prime spot to live.

11

TOHAWES
(BRITTLEBUSH)

“EVERY PLANT ON THE MOUNTAIN OUGHT TO BE REGARDED AS
IF (IT) HAS BEEN PLACED THERE FOR SOME SPECIAL PURPOSE
AND SHOULD NOT BE DESTROYED WITHOUT GOOD CAUSE.”

FROM A LETTER DANIEL T. MACDOUGAL SENT TO
WiLLIAM A. CANNON, SEPTEMBER 25, 1903.
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Cemamagi's hilltop is covered with “cerros de
trincheras,” which are massive walls and terraces made
of rock, first built around 2,000 years ago. There are also
remnants of pit houses, bedrock mortars and cupules,
extensive rock art, and a trail system. About 150 ancient
houses have been found on top of Tumamoc.

Researchers have asked: Why live on a hill? What
were these walls for? Were they for defense or for
something else?

The hilltop was a prime location for crop storage,
gathering, terrace farming, and ceremonies. The walls
could also have been built to keep intruders from trying
to come up the hill. But it’s also possible that, since the
walls are low to the ground and close to gardens and
houses, the walls could have been for gathering rich soil
for terrace gardening.

Archaeologists still debate this even now!

Some of the extensive rock art and petroglyphs
found on Cemamagr are solar markers. On the summer
solstice, the longest day of sunshine all year, when the
sun comes over the horizon, a shadow moves across a
stone petroglyph like a pointed edge.

The hilltop offered a place to monitor the weather
using a 360-degree view to notice changes in clouds
and changing sun placement. The summer solstice,
for instance, indicates the agricultural season, with
upcoming abundant rains essential for desert growing
seasons. Weather reports could be delivered right from
hilltop to river basin—Indigenous people gathered and
shared knowledge long before the Desert Laboratory or
the University of Arizona existed.

VIEWSHED ANALYSIS FOR TUMAMOC HiLL

13
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A'UD (AGAVE) &

The archaeology of Cemamagi can tell us a lot about
the past. The pottery shards found on the hill show that
the pottery came from all over the Tucson Basin, meaning
that people came from different parts of Tucson or that
pottery was being imported into the community through
trade. This can show extensive social connections
throughout the Tucson area. Meanwhile, the presence of
roasting pits, rock knives, and rock terraces show that
there was also agave farming on the hillsides.

Around 1,500 years ago, the Hohokam people grew
agave on rockpile fields at the base of Cemamagi, though
not living on the hilltop themselves. After maturing the
agave (between 10 and 30 years), they were harvested,
stripped with rock blades, and baked in roasting pits,
turning into a sugary but important food source. The
fibers were also utilized for various non-dietary needs.

“THE HEART IS A VERY SWEET AND NUTRITIOUS FOOD
AFTER IT'S ROASTED. THEY COULD JUST TAKE PIECES
AND CHEW IT UP AND SPIT OUT THE FIBERS (QUIDS). IN
PRE-HISPANIC TIMES THERE WEREN'T A LOT OF SWEET
THINGS AND IT WAS PARTICULARLY PRIZED FOR THAT.”

Suzy FisH, “AGAVE RETURNS,” 2018. DRS. SUZANNE K. FISH AND
PAuL FISH RESEARCHED HOHOKAM ANTHROPOLOGY IN SOUTHERN
ARIZONA, OFTEN DOING RESEARCH ON CEMAMAGI DU'AG.

15
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Long after there'were villages on the hilltop, and
after the’l—l’ohokam archaeological era, the Tohono
0'odham and Sobalpurl O’odham continued to live, farm,
hunt, and forage in Southern Arizona as they had before,
incluQi,ng along the Santa Cruz River at the base of the
black hill, Cuk:Son (A-Mountain).

The Spanish had'consistent contact with this area
from the seventeenth century and on. They had built
b+ “va mission along the Santa Cruz River at Cuk Son to
take advantage of the river's water and the pre-existing
Indigenousipopulation for labor and religious conversion.
. ,Thls presence led to the creation of the city'of “Tucson”
: in 1775

NL' WhenkthelUnitedkStates acquired Arizona in the
g Rurchaselof#l'85%, American settlers moved
u_(jio:_n Wi U! government forming the San
Xawer Reservatmn inkl87ASOvertime, these colonial
. cediindigenousipeople at Cemamagi
| '@u.ag‘h@n-the Wa:ki(San Xavier) District, just around ten
" miles;south of Cemamagi, the 0’odham still live and
. farm along the Santa Cruz River,.reclaiming exploited

water resourcesito continue the cultivation, recovery, and

regeneration of‘their bio-cultural:heritage.

PHOTO!OF THE:SANTA\CRUZ RIVER TAKEN 1910.

v
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“THE LIFE OF A DESERT PLANT IS AN INCESSANT STRUGGLE AGAINST

ADVERSITY FROM THE VERY START. OF THE MANY SEEDLINGS WHICH APPEAR
IN THE RAINY SEASONS NOT MORE THAN ONE IN A THOUSAND SURVIVES

All these millions of-,years of history end in the
ecosystem you see on the hill now. Every time you walk
the hill, you move through the homes: of 346 species of
plants, 49 of wmch were mtroduced by people and have TO THE NEXT RAINY PERIOD, AND FEW INDEED ARE THE ONES THAT LIVE TO
\settled |nt04the|r new home Here are some of the plants REACH FULL SIZE. THE SCARCITY OF WATER, THE DESICCATING EFFECTS OF

,ﬁ watchlqg you traverse the'hlll—you“can take a.look back THE BRILLIANT SUNSHINE, THE DRY AIR, AND THE ALMOST CONSTANT WIND,
at them'and know thelr names , : -’”‘" % TOGETHER WITH THE RAVAGES OF HUNGRY RABBITS, MICE, BIRDS, AND
' INSECLS,YALL MAKE LIFE PRECARIOUS EVEN FOR THE MOST HARDY. PLANTS.”

MELOK

F>
o
(0COTILLO) #’9 i
\ 4
&, ! \

(IT HAS OFTEN BEEN REMARKED THAT;THE FINEST BITS/OF DESERT IN
THE TUCSON REGION SEEM LIKE SOM?%VTEN&[:&B\OTA%ICA&ARDEN THE
IMPRESSION COMES FROM THE WIDELY DISSIMILAR PL\Q’NTS THAT MAY BE
FOUND GROWING TOGETHER. THE GIANT SAHUARO THE GREEN-BARKED PALO
VERDE, THE THORNY OCOTILLO, THE‘?ERACEFUL CREOSOTE BUSH THEISHINING
CHOLLA, THE ACACIA THE BARREL CACTUS, A DOZEN OF OTHER TYPES,
ARE MINGLED WITH EACH OTHER IN MATCHLESS LANDSCAPE- EFFECTS v

8 KUI CE:HEDAGI
(YELLOW PALO VERDE)

TOHAWES
ol (BRITTLEBUSH) $

JIAWUL -/

(CANDY BARREL CACTUS), .
- A'UD (AGAVE)
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Cemamagi Du'ag lies along an annual migration
route for birds, which also makes it a perfect place
for birders. Birds chase seasons while walkers and
researchers chase birds.

Mammal life also teems on the hill, scurrying by to
gather food, hiding from the sun, and stopping for water
where it collects with animals ranging in size from the
mule deer to the tiny but mighty pocket mouse.

“...TO ME THAT SPEAKS VOLUMES ABOUT HOW IMPORTANT IT IS FOR
PEOPLE TO STOP AND REALIZE WHERE THEY LIVE IN THE WORLD AND WHAT
NON-HUMAN BEINGS AND NON-HUMAN TEACHERS ARE — HOW THERE'S
SO MUCH POTENTIAL TO HEAL OURSELVES AND HEAL EACH OTHER BASED
ON TAKING THE TIME TO UNDERSTAND THOSE BEINGS AND THE ABILITY
TO RELATE IN SOME WAY. LEARN FROM SAGUAROS, FROM SNAKES, AND
GILA MONSTERS AND COYOTES AND JAVELINAS AND THE MOUNTAINS."

ROBERT VILLA

21

The hill of the horned lizard is also the site of many
reptiles and amphibians, moving under shrubs and rocks.
There has even been a sighting of a desert iguana, the
eastern-most sighting in the United States!

CEADAGI
(GILA MONSTER)

Fun Fact aBout THE GiLA MonsTeR!
“...50 GiLA MONSTERS, BECAUSE THEY ONLY EAT MAYBE ONCE A YEAR,
THEIR BODY HAS TO PREPARE FOR THAT. BECAUSE THEY ALSO EAT A
LOT OF FOOD ALL AT ONCE. SO | HAVE PEOPLE IMAGINE EATING YOUR
ENTIRE THANKSGIVING MEAL IN ONE SITTING AND SLEEPING IT OFF FOR
THE REST OF THE YEAR. S0 GiLA MONSTERS HAVE TO BE ABLE TO
PRODUCE LARGE QUANTITIES OF INSULIN AND THEY HAVE VERY SPECIFIC
METABOLIC ADAPTATIONS FOR BEING ABLE TO PROCESS ALL OF THAT..."

ROBERT VILLA EXPLAINING HOW SCIENTISTS FOUND OUT HOW TO MAKE
THE COMPOUND FOR THE DRUG OZEMPIC FROM GILA MONSTERS.
“How WE'RE ALL ROOMMATES," TUREK BOOKS PODCAST, 2025.
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Part II: The Lab But in fact, these buildings are not the laboratory.
The whole hill is.
All 860 acres.

As you cross the mid-point up the hill, you will see
buildings made of volcanic stone jutting out of the side

and see the sign, “Desert Laboratory.” This is a living lab.

- §/TAWON'T BE{MANY-MOONS NOW BEFORE WE SHALLIHAVE A, i
LABQRATOR_Y'HERE THAT: I(VILL Dp YOUR EYES GOOD|TO' SEE.” 2

P i -‘g
. FROM Ay LETTER aWILLIAM A CANNONYSENT'T0 ' DANIEL T MACDOUGAL IN 4
CANNON WASHNTHEFIRST RESIDENT RESEARCHER‘OF THE

il OCTg,E;ER 17119
vl i,#
/ & wps o,
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The Carnegie Institute of Washington searched for

the best place for the Desert Laboratory before choosing
Tucson and constructing the laboratory buildings in
1903. The initial purpose of the laboratory was to
understand how plants functloned in extreme arid
climates with the intent of antlcué&atmg the industrial and
population booms of the next century

“ViEweD FRoM THE STANDPOM OFTHESE PRIMARY REQUIREMENTS
TUCSON HAS A CLIMATE OF AETHOROUGHLY DESERT CHARACTER, AND A
1
FLORA, INCLUDING MOUNTAINSTAND{PLAIN,RICH “IN SPECIES AND GENERA.

IN ADDITION TO ITS SITUATION}IN THE HEART OF THE DESERT OF
AR/ZONA IT IS CENTRALLY. LOCATEB BOTH AS TO POSITION AND
] Pt
TRANSPORTATION. -~ INGTg THE!LEAST Of{';ITHE ADVANTAGES OF TUCSON
AS A CENTER FOR THE ACTIVITIES‘ Of THE L ABORATORY IS THE
BROADMINDED COMPREHENSION]OR4THE IMPORTANCE OF THE PURPOSES
OF THE INSTITUTION EVINQED\BY THE CITIZENS, ACCOMPANIED BY
AN EARNEST DESIRE TO CQORERATE{IN=IT:

e
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The Desert Laboratory land was fenced in 1906 to
prevent damage to vegetation from cattle and goats and
to prevent vandalism of the plots, petroglyphs, and other
artifacts. The Desert Laboratory was established as an
ecological reserve—the Laboratory would continue to
be fenced through the twentieth century making it the
longest monitored desert ecological site.
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“AS WE APPROACHED THE FOOT OF THE BOTANICAL MOUNTAIN, |
FRAMED UP A FOOLISH QUESTION. | WAS ABOUT TO SAY, “WHY
ARE YOUR FENCE POSTS SO TALL, AND SO IRREGULAR?”

BUT FOR ONCE | WISELY HELD MY PEACE; AND PRESENTLY IT WAS CLEAR
THAT ALL THOSE SEEMING TALL STRAIGHT POSTS RUNNING UP THE MOUNTAIN
ON THE SOUTHERN SKY- LINE WERE GIANT CACTI, WITHOUT SIDEARMS.

THEY STOOD ALL OVER THE PLAIN, AND CLIMBED
UP ALL SIDES OF THE MOUNTAIN.”

WILLIAM HORNADAY, CAMPFIRES ON DESERT AND LAvA, 1908.

t
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The Desert Laboratory researchers work in biology,
hydrology, climatology, geology, anthropology, etc. in
deserts across the world—and in many ecologies that are
nearer to the hill itself like the Santa Catalina Mountains,
the Santa Rita Experimental Range, the Colorado River
Delta, Baja California, and the Salton Sea.

SEGAI (CREOSOTE)

But more than anything, the Desert Laboratory
began with a focus on ecology. In the early 1900s,
ecology was still an emerging field in the U.S., but the
Desert Lab was helping lead its development through
producing the academic journal Ecology (originally called
Plant World), training the first generation of ecologists,
and publishing some of the first ecological studies, with
Effie Spalding publishing the first article to come from
the Desert Laboratory, “Mechanical adjustment of the
sahuaro to varying quantities of stored water.”

27
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Eventually, the Carnegie Institute, with limited
funding, turned its eyes to new research sites, and it
seemed like time had run out for the Desert Laboratory.
In 1937, the Carnegie Institute transferred ownership
of their deeded and leased lands to the United States
Forest Service for $1, and the lab entered an era of
decreased interest and funding. But in 1956, the
University of Arizona acquired the lab, and the Desert
Laboratory came back to life. :

This also starteo the trickle effect of Tumamoc Hill
and the Desert Laboratory berng designated a National . 3
Hrstorrc Landmark in 1965, a National Environmental - \ st

Study Area in 1976 by the U.S. Department of tw ﬁ *

Interior, and a State Screntrfrc and Educatrona atu
_Areain 1981

29
The Desert Laboratory transforms with each

phase and director, reflecting emerging. scrence. and
researchers’ interests. The Carnegie Institute valued
understanding the desert to ada‘pt‘arid‘Iands for usability, ‘
in order to “tame” the desert. Forrest Shréve came to
the Desert Laboratory és a botanist in 1908 and directed
the Desert Laboratory from 1910 until-his death in 1950
Under his Ieadershrp, the Laboratory took aturn towards

iatingthe desert inlits own_rrght Howeyer‘t.hrs
: ﬁ‘rv;e'rs,,r'ry.oi A_rrzonao 3
linto;a close relationship
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Despite changing priorities, the research that came - - =25 /s .::-_. f* g i B
from the Desert Laboratory has always been unique / i T/ E ) a’ T My
in how sustained and repeatable it is. The research o ey : € oL Y i E s
included permanent plots of monitored plant sites and W s T b RN ARAT f.
repeat photography, both types of research that can be hoas "” ‘-‘ ; // (A

 Fte

duplicated over stretches of time to monitor change over
time. This is some of the longest-term data we have in
ecology, because it began so early.

- Tumamoq,Hill’

Y

To start, Volney Spalding set up nineteen permanent
plant plots to examine long-term changes in desert plant
life. Nine of these plots have survived. Over the years,
in addition to adding new plots, researchers re-mapped
and re-measured the original plots to continue observing
changes.

“ONE OF MY HEROES AMONG THESE EARLY SCIENTISTS WAS VOLNEY
SPALDING. THIS IS THE MAP HE MADE OF EVERY SAGUARO ON
TUMAMOC AND A-MOUNTAIN, OVER 10,000 OF THEM. THE TASK IS
ALMOST MYTHOLOGICAL, BUT SHOWS THE ENERGY AND ENTHUSIASM OF
THESE RESEARCHERS IN WANTING TO UNDERSTAND THE LANDSCAPE,
AND THE RELATIONS OF PLANTS TO THEIR ENVIRONMENT.”

PAuL MIROCHA, “POG TALK, PART 2,” 2012. VOLNEY
SPALDING WAS THE FIRST VISITING INVESTIGATOR AT THE
DESERT LABORATORY AND A PROFESSOR OF BOTANY.
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One of the Desert Laboratory’s largest contributions
is the long-term repeat photography that has occurred
and been replicated since its founding.

“IN IS SIMPLEST FORM, REPEAT PHOTOGRAPHY INVOLVES FINDING
THE CAMERA STATION OF A PREVIOUS PHOTOGRAPHER, AIMING A
CAMERA, AND TAKING A PHOTOGRAPH.... REPEAT PHOTOGRAPHY IS A
VALUABLE TOOL FOR EVALUATING LONG-TERM ECOLOGICAL AND/ OR
GEOLOGICAL CHANGE IN LANDSCAPES. ITS PRACTITIONERS CONDUCT
REPEAT PHOTOGRAPHY PROJECTS BY ACQUIRING HISTORICAL AND
CURRENT IMAGES, MATCHING THOSE IMAGES, AND THEN CATALOGING
AND ARCHIVING THE IMAGERY FOR LONG-TERM CHANGES.”

RAY TURNER, BoB WEBB, AND DIANE BOYER, REPEAT PHOTOGRAPHY,
2010. TURNER WAS AN ECOLOGIST, A LEADER IN MODERN REPEAT
PHOTOGRAPHY, AND A FORMER DIRECTOR OF THE DESERT LABORATORY.
WEBB WORKED AT TUMAMOC HILL STATIONED BY USGS AND HIS
RESEARCH FOCUSED ON HYDROLOGY AND THE STUDY OF LANDSCAPES.
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The saguaro was the pinnacle of plant research on
Tumamoc. Its scientific name, Carnegiea gigantea, was
based off Carnegie as a sort of homage. But the name it
held for a much longer time, Ha:sai, is what the O'odham
call it, as they have intimate relationships with these
ancestral plants. In the past, their livelihoods depended
on the wellness of these cacti which offered a high
caloric food item essential in a desert with limited food
sources. The first researchers of desert ecology were
Indigenous peoples who relied on these ecosystems.

“WHAT OTHER NAMES HAVE BEEN HERE?
WHy WAS THE SAGUARO GIVEN A NAME IN. LATIN?
WHy DOES THE SAGUARO! SHARE THAT NAME
WITH THE WHITE MEN IN THE EAST?

l .

1
WHAT DO WE MEAN WHEN WEESPEAK OF INDIGENOUS BIOTECHNOLOGIESQ

S WHERE IS THE CELEBRATION OF TRINCHERASQ :l o
WHo' REMEMBERS THE, TUCSON BAS{N COVERED IN AGAVE FIEL'DS'7 i &
. = _ ,:_‘ .

LOGAN PHILLIPS AND ADAM COOPER TERAN, SONORAN . -"‘\‘___ﬁ

STRANGE DESERT LABORATORY 2017

L oy AL
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Saguaros have been mapped and measured across
Tumamoc since 1908, and now, researchers conduct
repeat surveys of the ~4,000 saguaros at the plots,
collecting all sorts of data: height of the main stem,
number of arms, condition, associated vegetation, as well
as chronicling new and dead saguaros.

“ASKED THIS MORNING WHAT THE PURPOSE OF OUR
SAGUARO MEASUREMENTS YESTERDAY WAS.
TONY JOKED, 'BECAUSE THEY WERE THERE.'

'ACTUALLY," RAY SAID, “WE INTEND TO REPEAT THESE
MEASUREMENTS AT EACH OF OUR FAR-FLUNG PLOTS...”

“...WHILE TONY WAS CLIPPING SPINES OFF A SAGUARO TODAY,
I SAID, 'WE CERTAINLY DEVELOP SOME PECULIAR SKILLS.'

'WHAT DO YOU MEAN BY THAT?' TONY ASKED.

W STHAT YoU 'VE BECOME A GOOD SAGUARO SP/NE SNIPPER w*«e
S ',’ RAY SUGGESTEDM:F B

- 'THE BEST I"SAID, BUT TOI\a‘Y WAS UNIMPRESSED.”
e ~ Q’! { \ . ‘
From JANICE BoWERS’ FieLp NoTeBooK, WRITTEN APRIL 25 & 26, |

~1985 DESCRIBING JANICE, RAY TURNER, AND TONY BURGESS ‘3;;
CONDUCTING RESEARCH. JANICE BOWERS WAS A BOTANIST | 20
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This long-term research shows us the boom-and-bust
cycles of the saguaro’s existence on the hill. Through this
research, we can see that the population decreased prior
to the early 1900s, then began to increase, and then
entered a period of decline since the 1970s. Any one
of these trends taken in a smaller portion of time could
have led to a misleading understanding of what was
next for the saguaro,,whlch is why long-term data is so
important. We st|II have not studied saguaros for as long

as a single saguaro (I‘lfetlme (about 250 years)!

HASAR

(SAGUARO)

DOES; IT'S NO BIG DEAL IN THE DESERT, THE DISTINCTION BETWEEN ALIVE
AND. DEAD ISI NOTyTHAT CLEAR CUT. FALLEN SAGUARO ARMS CAN LAY ON
THE (GROUND, I;iOR]{ MONTHS, THEN BUD AND FLOWER THE FOLLOWING MAY.
MAﬁ’ D:F&):,,SH};IFVELED UP PLANTS SUDDENLY RISE AGAIN AFTER A RAIN.

"

You, SHOULD NOT BE TOO QUICK TO PRONOUNCE A DESERT PLANT DEAD‘\\'

®
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Saguaros can also help us understand relationships
in the broader ecosystem: how the Palo Verde nurses it
from birth, how the Gila Woodpecker makes it a home,
and how other birds like EIf Owls use that home, how
beetles use the roots as a habitat, and how birds and
bats feast on their flowers’ nectar.

NANAKMEL
(BAT, LESSER LONG NOSED BAT)
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As Indigenous people monitored weather on the
hilltop for hundreds of years, researchers at the Desert
Laboratory have maintained weather stations from
1907 to the present, which represents the longest
weather record in the state.

Rainfall and daily temperatures have been
recorded with only six years of gaps between 1940-
1941 and 1972-1975. The Desert Laboratory averages
250 mm of precipitation annually.
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Through the Desert Lab’s Laboratory of Paleontology
collection, work was done with tree ring data, fossil
pollen, radiocarbon dating, packrat middens (nests of
dung and debris), and all kinds of prehistoric remains
that include giant sloths, dinosaurs, and mammoths. The
collection holds over 23,730 numbered specimens and
more than 2,000 packrat middens.

“UNWITTINGLY WE WERE LOOKING AT THE DUNG DEPOSITS OF EXTINCT
ANIMALS ALONG WITH PLANT FOSSILS OF THE LAST ICE AGE...

THE OLD DESERT LAB SEEMED TO BE SPINNING
THROUGH A TIME WARP. | WAS ENCHANTED.”

PAuUL MARTIN, “REDISCOVERING THE DESERT LAB," 1995.

KOSON (PACKRAT)
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So many wild stories animate the long-dead
creatures on Cemamagi. The knee of a dinosaur found in
Tucson, all kinds of mammoth and mastodon teeth, and
a giant fish head hide away their long-forgotten stories
in containers. Packrat middens, nests of compacted rat
poop sometimes several feet high, spanning back 40,000
years, lay crumpled to be carefully stored for future
research. In the halls of the Desert Laboratory, you can
see pictures of former director Paul Martin overshadowed
by the size of these dung nests. Rumors whisper through
the old stone buildings of a dead elephant from a circus
being brought up the hill to provide a sample comparison
for mammoth bodies.
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“BEFORE | FORGET, | ENTER MY COYOTE SIGHTING IN THE WILDLIFE LOG,
A SPIRAL BOUND NOTEBOOK IN THE MAIN OFFICE. MOST OF THE ENTRIES
ARE BRIEF -- WILDLIFE GLIMPSED ON THE RUN AS WE GO ABOUT OUR
DAILY BUSINESS. IN THE LOG'S PAGES, COYOTES CHEW ON MESQUITE
LEAVES, A ROADRUNNER KILLS AND EATS A SMALL RATTLESNAKE, TWO
COLLARED PECCARIES COPULATE, SEVEN BABY QUAIL SWIM IN THE
WATER HOLE, A HARRIS HAWK ATTACKS BUT MISSES AN ADULT QUAIL.

ﬂw Sy e :
= Py o7 \ BAN (COYOTE)

THESE UNSYSTEMATIC OBSERVATIONS HAVE LITTLE SCIENTIFIC VALUE,
YET IF THE LOG DISAPPEARED, | AM CERTAIN THAT SOMEONE WOULD
START ONE AGAIN. AND AGAIN, AND AGAIN, AS A NECESSARY THING.”

JANICE BOWERS, “THE GATE SwINGS WIDE (TuMAMOC
HiLL, TucSON MOUNTAINS),” 1997.



Part III. The Trail

Nowadays, Tumamoc Hill is known as Tucson's
favorite hiking trail - as Indigenous communities used
rock paths to walk to the top of Cemamagi Du'ag and

overlook the river basin, now hikers from all over the , )
world walk the paved access road to overlook the city. . «N—\zx~ o , Ehoe. g KT
= L
»F = o |
“THE TUMAMOC HILL HIKING EXPERIENCE AT 4 A.M. IN THE MORNING.HAS \( M @ - Sl
L e /// » 2
INTRODUCED ME TO ANOTHER WORLD, A WORLD OF SACRED ANCESTRAL - 4 . : :
N e R ‘/Q\ ~ - i
GROUNDS, NOCTURNAL ANIMALS, SNAKES, JAVELINA, SHOOTING STARS, A" ¥ {\ 4

- i
LUNAR ECLIPSE, AND AN OBELISK BIRDCAGE. ALL OF THE AFOREMENTIONED
HAVE PROVIDED AN INSPIRATION; TO THE EAST, THE WARM CITY LIGHTS
OF TUCSON, TO THE WEST, THE OVERWHELMING 0 ODHAM DAgKNEss."

-

MARLON EVANS, Rep Ink, 2007 ~ AN O'ODHAMiROET:VV,P;OQ
v % e

WALKED CEMAMAGI DU'AG EVERY/DAY IN THE{LAST.YEARS % |

R ,w:'—'%_“ - % ’ v Cakd

OF HIS LIFE TO SEE THE/DAWN HIT/BABOQUIVARLj= |

- —‘};\ P s % T \ 3
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Tumamoc's openness to the public has not come * v
without risks. While the fencing kept out cattle, it didn't  * ! %Ci
just allow wildlife to cross, people could also cross.«Fora ¥
time, vandalism occurred across the hill: domestic dogsi, .
would run loose, people would leave the paved path and™ '\ “b /
vandalize the buildings, drivers of four-wheel vehicles d * 5 J/ 52‘%;,
would see the steep slopes, locked gates, and,fences as 3 . )
challenges. But really, even walking on soil damages it. “THE DEGRADATION OF OUR NATURAL SURROUNDINGS CREATES THE NEED
Al of this put the natural ecosystem, habitats, and the - : 70 INTIATE ANL)‘ESTABLISH SOME SORT OF ENVIRONMENTAL ETHIC, A
study plots at risk. e La}g\ “., NEW MORALITY THROUGH WHICH OUR ATTITUDES AND BEHAVIOR CAN BE
- -/ CHANNELED SO THAT WE‘WAY BETTER UNDERSTAND THE INTERRELATIONSHIP
“WE'VE THOUGHT ABOUT PUTTING UP A CHAIN LINK FENCE AROUND IT TO N OF ALL'LIVING TH/NGS%A'/IOST NOTABLY THE RELATIONSHIP BETWEEN MAN
PREVENT ENCROACHMENT AND UNSCHEDULED USE AND TO KEEP OUT DOGS. . L AND HIS EN\(_[EONMENT o?fR SURVIVAL MAY DEPEND ON/THIS AWARENESS.”
BUT THE NEGATIVE ASPECT IS THAT IT WILL THEN TURN'TUMAMOC INTO A \\h *aﬂ .
NATURAL ZOO WHERE THE WILDLIFE ARE CONTAINED. YOU WON'T HAVE ‘ ~4 >

NATURAL PASSAGE AS YOU DO NOW. THERE ARE SOME REAL TRADE-OFFS 9!
AND WE'LL HAVE TO COME TO GRIPS WITH THAT SOMETIME IN THE FUTURE.” X

-~
PAuL MARTIN, “TUCSON’S LAST WILD AREA: ‘KEEPERS ‘{,« ’
OF THE HILL' ARE WORRIED," 1979. \ \ 5
S\ \ v
. "\ y
T J j i
S ¢ b ‘i_ F
\ R ¢ \ & ¥
» \ (Y 7y . "
N\ " 3 k X & MELOK
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Researchers still come from all over the world to
work at the Desert Laboratory. They continue this long
line of research, trotting old paths to re- mamand re-
count for the next generation of data, and walklng new
paths, introducing new topics of research"r

HEAT EXHAUSTION:

"IN THE JUNE AND JULYY,
AND HOT Aueusrfsﬁv) ‘
CREW MEMBERS MUMBLE
THIS AIN'T MUCH! FUN
TWO HOURS TO GET HERE,
AND THREE TO GET BACK i
| DRANK ALL MY WATER
| LOST MY DANG HAT ;
% EXPECT ME'T0 crRAWL
ON/THE HOT DESERT GOUND
SOLYOU! CAN. PUBLISH YOUR REPORTS
WHEN I'M NO LONGER AROUND
WELL TAKE YOUR DANG POT SHERDS
AND TAKE YOUR DANG STONE!
DREG OF WINTER
(UST{LEAVE ME ALONE”

J.H. MADSEN,xEIéACHO, AZ, AuGusT 1986, 2PM, 1okg DEGREES.
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This work has evolved to include restoration
and reconciliation to combat climate change, loss of
biodiversity, and harmful changes in the environment,
such as the spread of buffelgrass. Though, Cemamagi
Du'ag’s restoration really began in 1906 with the fencing
of the hill which kept out cattle, allowing the desert
plants to recover from grazing.

After 24 years of fencing, Forrest Shreve wrote in
4
1930: f

“THI:% ONG PERIOD. WITHOUT DISTURBANCE HAS BROUGHT THE PLANT
L ‘K’TO VIRGIN' DESERT CONDITIONS SUCH AS ONE CAN FIND
s ONLY IN THE MOST REMOTE AND UNGRAZED PARTS OF ARIZONA."

N

-
FROM Hls(ng'LET, “THE DESERT LABORATORY OF THE
- CARNEGIE INSTITUTION|OF WASHINGTON.”

ecolog|cal restoration, wh|ch the Desert Laboratory
contmues to advance and innovate in the desert.
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Art and science blend on the hill with projects like
the Millenium Camera—which is meant to superimpose
1,000 years of Tucson onto an oil paint pigment from
a pinhole camera hole, which if it were to be opened

in 1,000 years, would show a long exposure imageiof
Tucson.

0 TIREORUE LAV PRETIVAELE AKQO U0 QOVR VA R E YR TEADY
TESIEASYATOLIMAGINE THATI PEORUEINBITO0 ONERRSIC OUIDYSEEIA)

VERSIONJORRTUCSONKTHATHISFARIWOR S ERTEIN AW A TAWESSEERLO DAY
IBUTETHE PACTETHATIWELCANIMAGINEJ T STV A ADITHINGY

TESYACTUALLYGALGOODATHING NBECAUSEYIAWEICANNIVAGINERTHATA
WELCANPALS OYIMAGINEAWHATEELSEANIGHITgIARRE N AN DATHER ERORE]
WW(H@@W@WEWEW
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Another project, Future Climate Proverbs, brought the
community in to write weather proverbs that anticipate
changing climate into the future. Rather than traditional
proverbs we know, like “Red sky at night, sailor’s delight;
red sky in morning, sailor’'s warning,” these explore
futures in the Sonoran Desert:

“THE CLIMATE GETS DRYER, WATCH OUT FOR FIRE”

“FLOWERS ON THE ARMS OF SAGUAROS, MEANS
A HOTTER UNCERTAIN TOMORROW”

“SOMEWHERE INSIDE A CAVE IN THE MOUNTAINS AMID THE DESERT,
SLEEPING SURVIVAL A BLACK BEAR HIDES, A DREAM TO COME
AND AWAKE TO FEAR, WARMER WINTER SHALLOWER STREAMS

SNOW STORMS ALTER, NO MORE BLACK BEAR DREAMS.”

(BEAR, BLACK BEAR)



. THE HISTORY ORCEMAMAGIIDUAG:
“WHY ARE WE AFRAIDZIWHEN  WILLKTT: RAIN?
i o &

PREGUNTAMOS
MBS ST

)
o |

VN o

Y CaglR
{Y{DOJSCIENTISTSISETTLE THIS HILL?
A G 5

WHATLCOLONIALSTONGUES DEFINE LANDSCAPE?

>

WHO GETS TO DO THE NAMING?

WHRE ARELTHE OBJECTS THEY DUG UP ON TumAMOC...?

WHO SEES THE PETROGLYPH AS DECORATION?

WHO CLAIMS THE ARTIFACTS OF ANOTHER TIME?

WHERE ARE THE SIGNS?
WHAT IS THE WHITE GAZE?
WHAT SCARS?

WHAT WHITE GAUZE, WHERE...?

TUCSON. PLACE OF WATER AT THE BOTTOM OF BLACK HILL,
THIS HILL, LESS BLACK STILL AFTER VOLCANIC ROCKS
USED TO BUILD THE LABORATORY AND UNIVERSITY

A REMIXING OF ELEMENTS, VERDAD...”

SEGMENT FROM LOGAN PHILLIPS AND
ADAM CoOPER TERAN’S POEM ON TUMAMOC HILL, 2017.
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The “Future Climate’s Proverb” project also
invited the community of hikers and walkers
to write and weigh in on the hill. Using
chalk provided, walkers were encouraged
to respond to poetic prompts inscribed on
monumental slates, but mostly people left
their thoughts as they hike.
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Right now, the hill is teeming with activities like
events for children to learn more about ecology and
restoration. There are also all kinds of talks and walks to
learn with scientists and naturalists.

You can also find survey markers by the Laboratory
buildings, in front of a creosote and cactus, that are
connected to a global program—and to Biosphere 2—
connecting the Desert Lab to the world.

But still, to most, it’s a hike with a good view.

“To KNOW THE CACTUS INVOLVES KNOWING THE
DESERT, WHICH IT HAS ADOPTED AS ITS HOME.

TO KNOW THE DESERT INVOLVES AN ACQUAINTANCE WITH ALL
OF ITS ASPECTS AND ALL OF ITS PHYSICAL FEATURES,
AS WELL AS ALL OF THE ANIMALS AND PLANTS THAT HAVE
LEARNED HOW TO FIND IN IT A CONGENIAL PLACE TO LIVE.

KO:JI (JAVELINA)

THE MOST SIGNIFICANT LESSON THAT THE DESERT DWELLER CAN
LEARN FROM A FAMILIARITY WITH ITS PLANT AND ANIMAL LIFE IS
TO REGARD HIMSELF NOT AS AN EXILE FROM SOME BETTER PLACE
BUT AS A MAN AT HOME IN AN ENVIRONMENT TO WHICH HIS LIFE
CAN BE ADJUSTED WITHOUT PHYSICAL OR INTELLECTUAL L0SS.”

FORREST SHREVE, THe CAcTuS AND ITS HoME, 1931.
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“THE SHELVES OF THE LIBRARY ARE LIKE TREE RINGS THAT ENCODE
INFORMATION, THE INTERESTS OF THE RESEARCHERS AND THE
CONTENT OF THE BOOKS ARE SIGNALS FROM THE PAST. THESE

BOOKS REPRESENT A PHASE OF THE LAB, THE LIFE OF THE LAB.”

FROM A CONVERSATION WITH ROBERT VILLA IN THE
DESERT LABORATORY LIBRARY IN 2026.
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Learn more:

desertlaboratory.arizona.edu

TumamocSketchbook.com

This Piece of Earth: Images and Words from Tumamoc
Hill, written in 2013 by Tumamoc: People & Habitats

Discovering the Desert: The Legacy of the Carnegie
Desert Botanical Laboratory, written in 1981 by William G.
McGinnies

A Sense of Place: The Life and Work of Forrest Shreve,
written in 1988 by Janice Bowers

The Changing Mile Revisited, originally published in
1965, reprinted in 2003, by Raymond M. Turner, Robert H.
Webb, Janice Emily Bowers, and James Rodney Hastings

For more information on the sources used to create this guide, see:
desertlaboratory.arizona.edu




“LATE SUMMER RAINS HAVE GENERATED A SURGE OF ACTIVITY AT TUMAMOC
HILL. RED-TAILED HAWK FAMILIES ARE SOARING TOGETHER, QUAIL
FAMILIES ARE RAISING THEIR SECOND CLUTCH OF YOUNG, RED VELVETY
“MIGHT MITES” HAVE COME AND GONE DURING THEIR SHORT—AND YET
UNSTUDIED—LIFE CYCLE. YELLOW MENODORA, DAINTY JANUSIA VINES, AND
FLAME RED FEROCACTUS ARE COLORFULLY FLAGGING DOWN POLLINATORS.
MESQUITE AND EVEN A FEW TOKEN SAGUAROS ARE GOING FOR A SECOND
FLOWERING. THE RARE TUMAMOCA, TUMAMOC GLOBEBERRY, IS LEAFED
OUT AND GROWING. A LATE AUGUST STORM CELL TOOK ITS TOLL IN
LIGHTNING-STRUCK SAGUAROS AND BLEW OUT A 4’ PANE OF GLASS
IN THE EAST 1920 BUILDING. INSIDE THE DESERT DAB, RESEARCHERS
AND GRAD STUDENTS ARE BACK AFTER A BUSY FIELD SEASON.”

MIGHTY MITE

MARTHA BURGESS, “TUMAMOC,” NEWSLETTER EDITED IN

1993. MARTHA BURGESS TEACHES DESERT ETHNOBOTANY,
ENVIRONMENT, AND CULTURAL SUSTAINABLE PRACTICES.



