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ASDM: The Desert’s Best Lesson In Natural History



“The Desert Museum Is actwally part
zoo, part meseam, part botamical
garden, Like other such places if
celebrates nature, In this case rthe
Sonoran Desert of Arizona aod Mexico.
But it is unlike any other in how well it
choes this. . . .°

The Wall Sireei Journal

etting standards from the
beginning in research, rec-
reation, conservation and
education . .. the ARIZONA-
SONORA DESERT MUSEUM moves into its
fourth decade having topped a half million
visitors for the [irst time since its opening
on Labor Day in 1952. More than two decades
ago a tour would have included an unpaved
parking lot, a single row of large animal
enclosures, a Papago Indian hut, a shade
ramada and several nature trails. Today it
has earned an international reputation for
natural history interpretation and authentic
habitat exhibitry that provides natural sur-
roundings for the diversity of life found in
the Sonoran Desert region.

The recognition and support the Desert
Museum receives is the result of a consistent
philosophy from its advent, a philosophy of
caring about and effectively communicating
the totality of the Sonoran Desert from its
diverse ecosystems ol water and sea life to
its mountain ranges that are at times densely
[rosted and covered with snow.

Centered on 186 acres ol pristine desert
are fifteen acres devoted to outdoor animal
habitats, botanical gardens and a geological
interpretive center that tells the story of the
evolution of the earth’s beginning in a cave
so realistic visitors argue when told it is arti-
ficial. This celebration of nature weaves
some 500 species of animal and plants into
a striking, integrated representation of the
living desert instilling a conservation ethic
in those who are willing to participate in the
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many lessons it delivers.

These are the lessons of natural economy
and adaptation as expressed in the behavior
of the tiny kangaroo rat who satisfies its
water needs by breaking down carbohy-
drates of dry seeds, the epitome in both be-
havior and anatomy of the desert-adapted
mammal. And, in convergent evolution
where the repeated development of similar
adaptations in different lineages creates
plants of widely separated families that
adopt similar survival mechanisms, devel-
oping cactus like features to cope with a scar-
city of water.

Also communicating the museum’s mis-
sion of conservancy is the lesson of species
recovery in those endangered plants and
animals that have become fragmented and
disturbed to the point of virtual extinction
reminding us of the tenuous position that so
many genetically distinct, natural popula-
tions are prey to.

Finally the palececological lessons of time
and change that point to the paradox of the
modern Sonoran Desert which lies not only
in its formation of only four thousand vears
ago but in the discovery of its evolution.
For this information we are indebted to
Neotoma, the thieving but worthy packrat,
whose middens or “junkpiles” provide us
with well preserved, perishable plant re-
mains from the desert, chronicling thou-
sands of years from the Ice Ages to the
warmth loving saguaro that is the signature
of the Sonoran Desert today.
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“The Desert Musewm [2 aclually part
Firy, part musewm, part botanical
garden. Like other such places it
celebrates nature, in this case the
Sonoran Deserd of Arizons and Mexico,
But it s unllke any other in bow well i
does this. . . ."

The Wall Sireet Journal
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“' In 1968 the Ice Age vegetation ol
the Sonoran Desert was un-
known. In a course offered at that time,
entitled *Paleoecology and Man,” Prolessor
Paul S. Martin of the University of Arizona
presented packrat midden analvsis as an
exciting new source ol well preserved,
perishable plant remains from deserts. His
enthusiasm and quiet support launched a

From the meanings of adaptation and
the tempo and mode of change, to
the particularities of packrat middens

and their history—research has

traditionally been an important part

of the Desert Museum’s purpose.

small army (the Packrat Platoon) of stu-
dents into most of the deserts of North
America in search of "amber gold.” Four
master theses, five doctoral dissertations,
and a decade later, the laboratory ol Paleo-
environmental Studies at Tumamoc Hill
was established as the major center of pack-
rat midden analysis. Today we know quite
a bit about the Ice Age vegetation and final
modernization of the Sonoran and Chihua-
huan deserts as a result of these beginnings
and the ongoing research at ASDM.
Generations of packrats from the dry des-
ert provide ASDM's research scientist with
a figurative window to the past. Through
a process of analysis, plant macrofossil
assemblages [ound in midden deposits are
isolated and carbon dated, providing a
remarkably accurate picture of the ancient

Sonoran Desert. Some of these plant re- {. i

" .. For decades the desert 5 lessons In natural ecomomy, as tauglht
by ane of the mast unusual snd highly praised exhibitions In this
couniry, have largely been lost on the people of the desert. Only in

recent yvears has this wasteful rmee begun o listen . . °

William Blundell









mains show the modern desert around Tuc-
son 10 be less than four thousand years old.
In the last lee Age, pinyon, junipers and
U;;lk. g['l_"'l.'l.' |1::r|:.

For the last two million vears in the Pleis-
tocene, glacial periods or ice ages have
alternated with warm interglacials similar
to the one today. In general, glacial periods
have been 60,000 to 100,000 years in Iq:nglh
and interglacials only 10,000 1o 20,000
vears long. The present interglacial began
11,000 vears ago. Are we due [or a new con-
tinental glacier any millennia now? When
it comes, ASDM's research of the worthy
packrat's plant collection through time
will have given us a good idea of what 1o
expect in the Sonoran Desert.

One of the most promising achievements
to date in plant research is the “Desert
Museumn Hybrid® palo verde. With almost
a decade of research behind it the best qual-
ities of its ancestors have been inhérited:
fast growth, upright growth habit, huge
flowers, pest-resistance and a bonus gual-
ity ne other ancestor has possessed, spine-
lessness. It is at this point that serious
research begins. Methods of mass propaga-
Lion, rigorous testing under dillerent soils,
climates, and cultural methods continue.

mals ol the Sonoran Desert are
vulnerable to a regional wave of extine-
tions. ASDM's role in the captive breeding
of the Mexican gray woll, its activities to

‘.‘ Some of the most admired ani-

Tht paradox of having the Sonaran Desert
larm ofly four ousand yeard 830 vet
nieeding many milions of years for it unicue
lite farms o evolse can be resohed: During
the most recent glacial percd of heavy
rainfall and wery cool sumemers, only the
more tolerant desert plants remained in the
woodlands inthe northem Sonoran Desert
‘Warmth-boving plants, in need of summer
rainfall, were digplaced south into the
ledands east of the Gull of Califarmia in
Sonora. As post-glacial climates warmed,
suirmeer rainfall increased and Somnaran
plants pegan to disperse nofthward, each
ot its own pace.

Sequarcs reached Arizona by about
10,500 years ago while foothills palo verde
onfy amived about 4000 years ago. The
formation of the rich palo verde-saquarc
community of the Arizona Upland did not
nappen urtil all of the principal actors made
it to the starge—in this cese the Tucion
ounitairs, the home of the Desert Museum,

cave the Gila topminnow, the desert pup. 6 € Ul foond e ok
rrriffernnnnia.

“The Sonoran Desert {5 nod the world of our youth or childbood.
Through the Desert Musewm we are born again (o nndersiand this
wonderful place.”
Faul 5. Martin
ASDM member for 10 years



tish, and the Sonoran chub, to name only
a tew of th CJLIIC klv vanishing hishes of the
area and its efforts to breed the endangered
thick-billed parrot in captivity tor reintro-
duction to its natural habitat in the Chiri-
cahua Mountains have received interna-
tional attention.

While some of the greatest puzzles and

1 i
wonders of natural history are the long and

Central to the museum’s philo-
sophical mission is a conservation
ethic based on the concept of
relatedness among organisms in
countless ecosystems of potentially
iIrreplaceable populations.

circuitous routes of migration followed by
IMANY Anmiins :- |._ ',_l':_"|*~| L e San |"h|.'|‘:.h-.||
L 'H.'I !.! '\.'.I'III..'.I L e '|||'..|” 15 .I|'|II
in the Sea of Cortez, has been classitied as
Endangered under the U.S. Endangered
Lpecies Act. Currently uninhabited and in

primordial state, Isla San Esteban has
scarcely been altered by humans since its
initial inhabitants. a small band of Ser
I IEI.:' 5. WCeINe CXICTT II|.||.IE I'l". :I'I.' Wex
can military in one tragic evenl during
ihe 1R60%

['his circumsiance ol coexistence and
eventual extinguishment is illustrated by
E:'l rrealesl I"\-I\. [ 8] 'I'I.'ll':l. I'.'..'. II!...'\- ExX1s
tence todav—the human threat, Inetfective

| clumsy escape mancuvers make the
chuckwalla vulnerable to collectors in the
live ammmal trade, as well as their occasion-
ol use as lood by Mexican hishermen ...'II.E
their original neighbors, the Seri Indians.
[he chuckwalla propagation and researcl
pProgram [or the Isla de San Esteban chuck
walla is oni |:.!|':||'|x'::| ISEUITL 5 CONSEr V-
Lion manayement cliorts 1o nol Onily man-

ajFe them in captivity but to augment and

enhance their survival in the wild © e e <



T‘IE paradox of having the Sonoran Desert
form only four thousand years ago yet
l"rE‘E*dll"I-E Eraary o Of e ars MOF IES unigue
hife fonms o evodve can iDe resolved DIJHI'I'E
the most recent glacial perncd of heavy
rainfall and WEMF COD| SATETHErS, only the
more tolerant desernt Ehants remaingd in the
wrocdlands in the northern Sonoran Desert
Warmth=kving plants, in need of Summeer
r-ﬂll"lfd".. WENE l.':liﬂ:ﬂbt:tlﬂ sosurth intc thee
lowdandd east of the Gull of Califarmia in
Sonora. As W’SE-E’-DM| chmates warmmed,
summer rainfall increased and Sonoran
plants began to disperse norhward, esch
AE IS oW piCe

Seausaros reached Arizona by about
10,500 years ago while feothills palo verde
only armved sbout 4000 years ag0. The
farmation of the rich palo verde-Saguart
Community of the Arizona Upland did nod
happen until all of the principal actors made
it b thee SLEgE- in this Case the TUCson
MAOUNTAINS, the home of the Desert AMuseum.
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[spally foroed weeeder rock fedges,
frassilized .':'-:n'-"r'-lhlr middens fast fow
rerifleminia.

{der-tine s,;.'r.'rrrn.ll.h Iilerpref@iiom of meleoriies,
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Woi Soer e Aripona since 1982, the
Tarakuwmara frog is dependeit on
starding water and fras @ fowp

.r|'_rr.-ru.l'e|e'r.-1'|' eviele, FIGKTHE I Mmore

ECRSITINVG P00 envirormtenial -;'|II.Q|'|.I||!:'1.
franr orlrer froes with shorter -:'.'|'|.'|'-e'.~.
Five hundred 1o a thonsand
Tarahumara frogs were thriving in
Arizona’s Sveamare Canvon in April
of 197 3; by April 1975, thevwere pone

The deappearance of the Tarahwmara frog
[Rana arahumavae) and the jaguar (Felis
ancal in Arizona emghasizes the concem
for an epademic of extinctions, not only
of a species like e jaguar, but the
exterminabion of local populations ke the
Taranamara 1rEl'E. Cee represents an carly
Iincication of loss in ermrommeantal qualty
the other extermination due to organized
predator control programs






But the museum’'s success in com-
municating its conservation message by
way of captive breeding is only one strategy
to promote the linkages between species.
Another is the evolution of natural habitat
design providing immediate encounters
with the region’s geology, its plants, ani-
mals and the ecological principles that
bind them to the harmonic order of the
Sonoran Desert environment.,

a b

out of its plastic jar to hide unde:
a rock in the sand and brush ... making
its escape more slowly, the Sonoran Desert
toad hops under a shady scrub to rest until
a night-time visit to a nearby pond.

d ‘.'-
.‘. The gecko lizard races straighi

The release of these animals illustrates
the main lesson for children enrolled in an
animal care workshop at the Desert Muse-
um. “When we see animals in the wild, we
don't collect them and keep them in the
house until they die,” the interpretive natu-
ralist explains, " we observe them lor awhile
1o watch their natural behavior, take some
notes, and then we release them where we
found them so they can get back to the wild

Another critically endangered species
shve pheick-billed parrol is found near

e wall e .':.-x.'.-.-'u__

ASDM'S- Mountan Habitat of forgsts,
CeCky terrain, ang Bolated SLancs of trees
snvcd moUntain streams s the native land of
the Aamencan Dlack bear and the gray fﬂ:'l.
thie kexican gray wolf and the white -tailed
deer, the mountain licn (pumal, the thick-
billed parrat, raven and Steler’s jay. More
than 100 species of native plants, incheding
IrASEs, MAnZanitas, oaks, pines, rapEvines
s wilciflowers, complete this innovative
SpEroach D errgonmental setings,
mmersing the participant in a woodland
vista

Wirire-railed deer
L=

In surroundings where visitors may
re-imagine their relationship to the
natural environment, education is
everywhere, in everything.

1f we keep them too |ur'|1_-,1f'|l.':~'+.1ur'|'l e e -
ber how to take care ol themselves.”
While identifving labels and interpretive
wavyside exhibits explore the ecological
mechanisms of the desert region, it is the
special hands-on demonstrations, tours
and walks guided by trained natural his-
tory interpreters that best realize the goals v de= “




ol this interpretive museum. Over 150
docents provide encounters with the living
]"{'F]I'L'Hi'r“.'i li".-'ﬂ.'!'i- l]j- th" !'L'gii] I, y_l,_"] 1eral i"EI 2 ]
focused appreciation for conservancy with
programs that extend into the Tucson com-
munity and beyvond the border into Mexico.

Three generations of Tucsonans have
benefited from the museum's interpretive
exhibits and educational programs. Chil-
dren at [L*l'tr.ling school from gr:lr.ll:h' K-12 are
l..'."i.i:l‘[lh'l_'d L3 1.|"|L" r'l']Ll?-iL"LIII!'lIh l.]'l."T'L'-'.llL']l ol Il..'i.l!‘-i!
once, probably more. For this reason Tuc-
sonans are some of the most environmen-
tally aware people in the United States
with a prolound sense ol belonging. As
stated in a Wall Street Jorrnal article on the
museum, “School children in Tucson learn
lhl.: waler I:.':'l.'l.'ll.". I;|.I.:Hl:.'|'l 1;I!1L|:.‘iL'El'|:']i!'lg 'I"-\. Imore
popular, waste water is recvcled and new
glJl I-'L'U“ I"Ss h-':l‘l. 2 Mmore :‘-i':l.ﬂd ':II‘-II'J. |'i.':"i:'|- E.'.[":I!'i-h.“

An important international extension ol
the museum’s educational outreach efforts
has resulted in the development ol a com-
]'!Il'l.!I'II,_"iI:"i-.I'Iu'I." L"]I"L'il'ﬂjl'lf'l]l._f‘[ﬂj_ll ﬂdl;l:l:.'iﬂi“]'l F]'IH-
gram in the primary schools of Sonora,
Mexico and in ongoing discussions of envi-
ronmental policy issues that address the
problems of the increased impact of people
Wl |.I'IL' L'“'I.'ji”ll”“.'!l L.

Continually seeking to identily mutual
aid and collaboration in research endeav
ors with Mexico, ASDM curators have also
established procedures for the inter-insti-
tutional loan of specimens between ASDM
and the Centro Ecologico de Sonora, a new
|i'|'i|l§ TTILSCLINEL Ly I.'i"i.ll_g CIVET CIIE ]:IIJIH.I['I...'L[
acres of Sinoloan Desert in the foothills

of Sonora.

“A vizit to the Dezert Muszeurn s more than entertalnment. T think
that edvcational impaci is the real measure of a successiful musewn
oF zoo, Every vigitor leaving fhis museum leaves with a befier
understanding and appreciation of the Sonoran Desert.”

Bill Shaw, Prolessor of Renewable Nyturnl Resources
University of Arzons, ASDM member for 1] verrs
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Amather critically endangered species,
e thick-billed parrot is found near
e weld) enclosure

AS[}-"«"-'E- Mounkain Habitat of forests,
rxchky terran, and solated stands of trees
and mountain skresms i the native lnd of
the Amencan Black Bear and the gray fox,
thae MiExican gray wioll and the white- tabed
deer, the maun s s (purma ], e thac k-
billed parrot, raven and Stellers oy More
than 100 wpecies of native plants, including
SraLies, MAanZartas, Oaks, pines, Qrapsvines
and wildlowers, complete this innovative
Approach O ermdronmental settings,

ITHTHE P the partcipant in & woodland
vista

Whiree=railed deer




seneninigl 11
AN

- Il 111}
wy erarlies PO lirtle threay to hpirrri i,




£y

Q).

...'l']'u.' Arizona-Sonora Desert
Museum s flundamental commit-

ment to resource conservation through

education extends far beyvond the combina-

tion of zoological, botanical and natural

history presentations on the museum

grounds. ... When the summer rains re-

The museum'’s predominant
recreational attraction is the
opportunity for unhurried strolls
through the desert landscape
providing intimate encounters with
its plants and animals.

turn, the desert nights virtually come alive
with the manvy forms of life whose survival
depends upon their nocturnal habits to
avoid the searing daytime desert where, as
a Narional Geographic Traveler writer
states, “the heat has teeth and the night
talons.” With these rains the Desert Muse-
um opens it gates for an “alter hours™ view
ol nature’s adaptations.

These are the touring “Nightstalkers,”
participants who discover the nocturnal
habits of the most unusual desert dwellers
from the specialized communication of

frogs and toads o close encounters with A f— e *

. with a small group of visitors we looked at javelinas amd
_f.'l;,':r.'ln.l.rr-cfif, copiies and comtimundis and then rerned o see the
Jaguar gitling in a pool languldly wringlng owi her tail with

ber paws . . ."

Joan Johnsion
ASDM member for | year

“There's always something different and new at the museam. 1i is
the best fnvestmenl fn natural history education and recreation
I know of.”

Robert Fleming

ASDM member for 13 vears

':"u"r'L'ﬁ.'.'-'n'n:rll.I!.'frEF_'_J.I.'r'rrl hers look for the
.w-,r*:ul'a'.'m-r feacaed.

Vicitars siredl by sareeral barmier maar
TFr ol o Mexican By 'I'I'l:i'-ll.I
erciosrre




the many species of bats who visit the
museum'’s beaver pond for water.

One of the special privileges of a Desert
Museum membership, Special Events are
tast becoming seasonal traditions in Tuc-
son. They re so popular that often dates are
filled within a week after sonorensis makes
the mail and there is :ll'l.'n.':.l_".':'i an open invi-
tation to Iriends and neighbors to join in
any of the free events that take place during
the year.

From the annual Desert Harvest Bazaar
in the fall and the Spring Plant/Gem and
Mineral Sale to the Baja Migration of the
Gray Whale, Special Events are an exten-
sion ol the in-depth training of experts in
many areas of natural history. Under the
guidance of the museum's interpretive
llilllll'itli:'ﬂ and curators or experts Irom the
University of Arizona and the community,
members learn more than ecological con-
cepts and facts. They experience the tangi-
ble dessons of harvesting saguaro [ruit,
learning from an elderly O'odham woman
how the ritualized fruit harvest was per-
formed, as well as listening to her family
legends. While harvesting they observe and
discuss the animals who make a living in
the same fruits. Birds, covotes, harvester
ants and a woman's legends become the
trigger for personal awareness and anec-
dotes that are the guiding characteristics
of the museum's personal interpretative
pPrograms.

In the long run it is these lessons that
reflect the phenomena of “life forms so
tightly interconnected that a failure in one
reverberates through the entire system like
the striking of a gong.”

“When I saw that bees, caterpillars and dragonflies had moved inio
the Movntaln Habitat, [ knew the ecosvsiem was al work,”

Anne Foppy
ASDM member for 8 vears
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CRAPTFHE PROCUCTIORS

"Nightsralking™ members look for the
'-.'-'H-:nrr,h i femed,

Visitors stroll by nadviral barrter moat
i froet of Mexnoan gray Wi
erclosire,

The varve cristale sapsaro comtes from a famly thal pros as tall as 30 feet

artdd weighs several fons, most of i stoved water,
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