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FREE DAY

On December thirteenth, ASDM will end
its membership campaign "DESERT
MUSEUM MEMBERS BELONG: DO
YOU?" with a free day at the museum.
Stafl, docents and members will be on
the grounds with lots of energy and
information about the desert’s best
lesson in natural history, Helpus share
the ASDM experience by letting all vour
non-member rends and neighbors
know. Remember, if a new member uses
vour name Lo join the museum, you earn
the number of guest passes a new
member gets.

MUSEUM NEWS
|

Graves On The Mountain

Peter Graves Narrates
PBS ram Featuring
Mountain Habitat

Producers for "Discover: The World of
Science” filmed a lilieen minute
segment last July on the Mountain
Habitat leaturing ASDM Curators Peler
Siminski and Mark Dimmitt, Hosted by
Peter Graves, the segment will air in
early December on all Public Broad-
casting Service stations in the US.

PRESIDENT'S REPORT

ATimeTo Retreat?

As I write this report the outside
thermometer has reach 1107, maiching
Tucson's all-time record. The deser
floor seems o hiss with heat, under a
brittle blue skv. Time to retreat 1o an
air-cooled comer and justifv an 1'll-do-
it-later attitwde?

Instead, against the summer
bockground picture the following:

| Members and stall out and abaoat

gathering mesquite beans to later grind
intey Mowr: children of nine (o twelve
vears in classes making Irends with
ar I|'|:|l.|-]‘.011|.1:1.. small desert animals and
birds; masked bobwhites poing aboul
the business of raising a family,

| understanding the advantage of thick

grass and plentiful insects; teenage
yORINgs1ers u'-.rllnl'llly ""-'”!“i::"' on M1
Lermmeon, a real mine included : Curator
Lawler and docents traveling with
and explaining a mohile display on
venomous animals: students and
teacher on an earth sciences tour
scrambling over sites in four mountain
ranges; participants in a workshop
harvesting and cooking saguaro fruit;
children, after dark, led by our
naturalisis, exploring rainpools on
Toadwaich Might; nighistalking
membersol all ages oun in the night with
taraniulas, snakes and assorted creepy

| crawlies; grounds stafll members

2

endlessly pruning, clearing and
renovaling our native plants as they
rush togrow and take advantage of the
haot davs they know toexpect; bearcubs
doing some heavy renovating in their
own sivle, breaking and chewing on
carciully nuriured trees and plants; and
our desert creatures large and small
going aboul their daily lives in the usual
way becawse this part of the world is
where they belong,

All of this activity and more has been
taking place this summer at the Arizona-
Sonora Desert Museum. The study of the
value of the natural enwvironment of the
sonoran Desert 1s our most imporiant
mission. Along with education and
interpretation, quality reasearch, (oo, is
a vital component in the process of
carrving out that mission, This issue of
scrparerrirs shoald add to ihe reader’s
awareness of the importance of first
class research.

[ look forward to working with the
outstanding staff and volunteers of the
living museum in the year ahead. My
love affair with this institution began
on the day it began, and 1 am deeply
grateful for the opportunity 1o serve
as President

Maialie Y. Davis, President
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DNMEECTOR 5 REPORT

IMS Grant To Boost Membership

Because the success of the Desert
Musecum's long range plans depends
upon a broad based membership
increasingal a rate egual to the Twcson
metro area growth rate, we begin our
new [iscal vear with a renewed
commitment 1o achieve this balance.
Inearly June of 86, the museum was
inbormed by Senator Barry Goldwater's
Washingion office that a gramt
submitied to the Institute of Museum
Services for general operating support,
| fiscal 86-87, in the maximum award
amount of 375,000 was approved. As
an independent agency within the
execulive branch, IMS is the only federal
agency that provides general operating
support for museums of all disciplines;
its award was based on the strength and
quality of the ASDM's responses to the
| application guestions. Quality for this
| competition was defined as “the
pudicious management of the museum's
| available resources 1o prowide the best
i posaible services 1o 018 community amd
| the general public.”
With this continued attention 1o
| quality programs and services, ASDM
accepts the award with the intent o
promote steady growth and broaden our
support base within the community. As
stipulated in the grant IMS funds will
b used next vear toimplement the most
\lHL‘I |."'a."'¢i'|.{' I"{'IIEI'H.'F"«I'III! ﬂ'i.l'lllrﬂilull |.I|.1|'
museum has ever underiaken.
Tllll'l.' Hﬂ.’l“.:l il1i1:||'|!'l I:‘ TIJL.'H.JI‘IL‘II!& hid"a'l.'

benelited from musewm programs;
children attending school from grades
k-12 are exposed to the museam’s
vutreach at least once, probably more.
For this reason Tucsonans are some of
the most environmentally aware people
in the United States with a profound
sense of belonging. On Decembser
thirteenth we will culminaie the
membership campaign, *DESERT
MUSEUM MEMBERS BELUNG: DL
YOU? with a free day at the muscum
inviting everyone 1o become a part of
the museum experience by taking
advantage of the desert s best lesson
in natural history.

In keeping with the museum's investi-
gations of natural history through
scholarly research, this issue of
sonorensis features the work of
palesecologist, Tom Van Devender,
Ph.D. and Curastor of Small Animals
Howard Lawler, In their discussion of
the fossil history and modern ecology of
the desert tortoise, we are reminded of
our highest priorities of conservation
and our commitment 1o the
management and preservation of
natural habitats. I'm sure vou'll benefit
frem the reading of this on-going
research and [ again invite you to join
us in our campaign 10 share the Desen
Museum experience.

D'dﬂ Dﬂu'l'.lh
DNrector, ASDM

Earth Sciences

SPECIALS

Earth Sciences Holiday Specials
will be part of the extra interpretive
]:Ir'.ﬁ-,mm ming offered by the center's
stall and museum docents once
again, Programs are designed forall
ages, in pul'!iuulur. ami y LamiLs.
Costisonly 23 .00 for the first Family
member, and £1.00 for each
additional family member. Call the
Earth Sciences Center at 883-1380,

cxl. 266, o get on our registration
list. Additional information will be
sent as seon as we have your name
and address

“Monsters Through The Ages™—
October 25 from 9. a.m. to Noon.
This Halloween program will give
vou the opportunity to learn about
some of the slrange creaturcs that
called Earth home ages ago.

“Christmas In The Deseri™—
December 20 from 9:00 a.m. to
Moon, Experience an inlerest-
ing combination of the Christmas
season, the desert, and the

ecarth sciences,

“The Desert
Speaks” with
Lauray Yule

ASDM/KOLD-TV Launch New
Television Program This Fall

Beginning in late September or carly
Detober this vear, the Desert Museum
and KOLD-TV, Tucson's local CBS
affiliate, will premiere a new hall-hoaur
weekly television program entitled,
“The Desert Speaks.” Per the museum's
agreement with KOLD-TY the program

| will be taped on lecation at the Desert
Museum and will air at a regularly
scheduled time to be determined on
cither Saturdays or Sundayvs between
A:00 a.m. and 6:00 p.m.

Major r'|.".~||:r|.|n‘°.i|‘.|:iﬂ1§|.' bor production

;,llid 1.'|:_u:u'|:|'tl:'|a1.L:||.|II|.||-' Thu Dresert Eprklkh‘
will be assumed by Lauray Yule who
joined the ASDM staff on August 25, Ms
Yuile came to the museum with a strong

| background in natural science and

| television preduction. She carned a B.A.
in Journalism at the University of
Wisconsin with a special emphasis on
science communications, For three

ASDM “The Desert Speaks” Co-Hostl
Coordinator Lauray Yele,

vears she produced and moderated a
Eu blic alfairs gcruﬁrum al the Public

roadcastin rvice siation in
Bodding, Calibornia. Pror i jll.IiI:'IiI'IF thee
ASDM. Ms Yule worked for two vears as
Special Assistant 1o the Director of
Steward Observatory at the University
of Arizona.

Joining Lauray Yule as Co-Host of

wealherman Jimmy Stewart, a popular
Tucson television personality an
veteran radioftelevision professional.

“The Desert Speaks™ will be KOLD-TV |
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THANKS TO ‘SUPPORTING MEMBERS'

Eighteen months ago vour Board of Trustees established new categories of membership for those interested in supporting the ASDM annually
in amounts of $100 or more. We gratefully acknowledge and sincerely thank the following Supporting Members as of July 31, 1986

§100-§249

Blr. & Mrs. Robert L. Abbey

. & Mre. Meil W. Abrabama
Mlr, & Mirs. Todd B Ackermam
Mir. & Mrs. John E. Ackermann
bir. Siephen A Acromico

Mrs. Esther F. Addenberooke
Mr. & Mrs. Edward Ahresa
Mrs. Sidney C. &lden

Col. & Mrs. Victor 'W. Alden
Mr. Thomas W. Alder

Mr. & Mirs. Samec] Alexander
Mrs. W, Bowl Aleaander

Dr. & Mirs. Hugh D Allen

Mr, & Mes Roberr ). Ambeose
Mr. Bre C. Andersca

Mrs. Lyle K. Anderson

Mr. & Mrs Rober C Asderuon
Mr. & Mrs Robert H. Anderson
Mir. & Mirs. Thoamas W. Anderson
Mr. & Mrs E H. kndres

Mr. Philip 5. hnqtrl'u.l!rr

Mr. Frask C. Applevard

Mr. & Mrs. 5, B. Armbrusics
Dr. & Mrs. Richand 5. Armatrong
Mr. & M. Mazwell Asthur
Mrs W, T, Askin

& Mry. George E. Bartol I

Mr. & Mrs. Georpe P. Biggs

Ay & Mrs. Boy A, Reown

La. Col. & Mrs. Jobm B. Browning
Mrs. L. Chester
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L& Mre. Julien B. Cailles
& Mes. Broce C. Caim
Cid. Alfred B. Caine

Mrs. Barl C. Calkins

Mr. & Mrs. Ernest W, Calkins
Dr. & Mrs. David P, Casrplecll
Mr. & Mrs. Willis H. Campbell
Mr. & Mo Harry Carlusn
Mr. & bl Bruce Carp
M, & blrs. William K. Carson
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& Mrs. Clemem W, Chandler
& Mr. Edmands J. Chapean
& Mrs. Raymond 5, Chase, Ir,
Charles R, Clapp

Charles R, Clark

& Mrs. Ehon Clark
Jamacs W, Clark

Cal. & Mrs. Balph L Clary

Mr. & Mrs. Scobi B. Clemans
Mr. & Mrs. Dee 'W. Coburn

Mrs. William Qo

Mr. & Mes. Bobert 5. Coffin
Dr. & blrs. Alan I. Coha

Mr. & Mire Cartis Colcsran

Mr. & Mre Manthew P. Collins
Dr. & birs. William &, Collins, Jr,
Mr. & Mre. George 0. Commssator
Mr. & Mrs Viegil Compoon

Miss Vicsoria H, Congdon

Mr. & Mrs. H. W. Conger

Bz, 1. Comaay

by & Mrs. Donald Cooran

Dir. & Mrs. Garrefl &. Cooped

Dr. Siephon E. Copp

Mlir. & M. Eichard Cosgrove
Mr. & Mrs. Bobscrt L. Conbland
Mr. & Mrs. William E. Crakg
Mr. & Mrs. Thoman J. Crambaw
Mr. & Mrs. Charles E. Crary
Mr. & Mrs. Drow Crock

Mr. & Mrs. Bill Cross

Mary F. Crouch

Mr. & Mrs. Herberi M. Crow
Mr. & Mrs H. H. Croy

Mr. & Mrs Robert T. Curtis

Mr. & Mrs. Arthur C. Daman, Fr
Mr. Jerome 'W. Duab

Mr. & M C, K. Davis
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Nlrs. Walier E. Davis

s Willlam B, Dawis, Jr.

Nilir_ Drvied J. Dar

bilir_ Siephen L. Demirick

K. . Dendooven

Ml Aabene Dresormecaun

Mlir_ & M. George A, Deshler
Blr. & Mrs. Marion L. Dewigl
Sir. & Mrs. Donald B. Diamond
hlir. & Mrs. Paul O, Dedge

Mr_ Siephen 1, Dodpr

Mlr. & Mrs, Paul W, Dospper
hlira. Juhn A, Docring

Sbr. & Mrs. lames T. Dolan
Mr_ & Mrs. Willliam E_ Dolph
Mr. & Mrs. Boberi W, Donabue
Mr. & Mrs. Jerome V. Donovan
Mr. & Mrs. Richard 'W. Douglas
Mrs. Donald W

M. Walber Droves

Mr. & Mrs. F. E. [nabach

Mis, George W, Dalicile

Mr. & Mrs. B. Seandey Dwbig
Mr. & M. Reyesnd T. Easreckson
Miss Jane Eastham

Mr. & Mirs. [lenry T. Eston
Dir. & Mirs. Warren D. Eddy, Ir.
Mrs. W. Foster

Mr. & Mrs. Rickard A. Ehman
Mr. & Mrs. Edwin G. Esserling
r. & M. E. 5. Engle
Morman Egitein

Ealph E. Erb

Dorakd W, Erain

& Mrs. Wilkam A, Esses, Sr,

L. Evars
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& Mrs. Michael A. Foeney
& Mns. Robert W, Felix
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.F. L. Franklin
. W_ Franlz
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Dr. i hbre Jammes 8. Fritx
Mir. & Mrs. Lyl E. Frohberg

Mz Jane F.

Dr. & Mirs. Wallace M. Faller
Mr. & Mrs. Charles €. Fulten
Mr. & Mrs. Derald Falion

Mr & Mrs. Sandord M. Fusrow
Mr. & Mrs, Vernon W, Furrow
Al & Mrs, William H. Gage
M., Gallarde

e & Mrs, Jom E. Gibin

e & Mis. J. Gondon Giken
Fredenica B Gall

Mdir. Armacd ol Gl lavit

Mlir & Mrs. Max L. Ginsharg
Mlr. & Mrs. Evereit B Gladding
Mlir_ & Mrs. Phillip E. Goetisch
Mrs. Patricia A. Goldner

Mrs. John W, Good

Mr. & Mr. John K. Goodman
Ms. Mary A Goodman

Mr. & Mes. W, J, Geodwis, Jr.
Col, & Mirs. Donabd F, Goas
Mrs. Margaret M Graham
Mr. & hlrs. Deane B, Gray
Mr. & hirs. Broce D. Greenberg
Mrs. Sally 5. Greenbead

Mr. & Mirs. James L. Greffonms
Dir. & Blrs. (. D, Grssemer
Mr. & Mirs. Lecmard E. Grillich
Mr. & Mrs. Willkam M. Griffin
Mrs. Jowel Gurian

Mr. & Mrs, Frank 5, Gutsrann
Mr, & Mrs, Jasscs B Guy

Mr. Mickael J, Guy

Bbrs. Diana 'W. iladley

blr. & Mrs. Doaald G. Hager
Blirs. Meal E.

Mlr. Gerald E. Hall

Mr. & Mrs. Dasicl B Halpem
Mr. & Mrs. Dos v, Hasulion
Mr. Ed G. Hasdy

Mr. & Mrs. Philip M. Hanfi
Mr. & Mra Henry U Harder
Ms. Doroihy L Harms

Mr. & hlrs. Eugene C. Harper
Mrs. Herberi 1. Harris

Mr. & Mrs. Louis . Harrison
Mr. & M Machael H. Hartung
Mr. & Mrs. Laurescs B, Harvey
M. & Ms. Sam L. Hauer

Dr. Richard K. Hausmann

Mr. Alden C. Hayes

Me. & Mrs. John M. Hevs

Me. & Mrs. Thomas B. Healy
Mrs. Mary E. Henderson

M. Gertrude E. Hemning

Mlr. & Mrs. Alan E. Henrikson
klr. & Mrs. Thomas Hierl
Arlen . Hall

Mir. & Mrs. William Hilkenbrassd
Mr. & Mrs. Braoe Hillman
Dr. & Mrs. 5. V. Hils
Katharine B. Hisphe

Mr, & Mrs. Henry Hinchoook
The Hom & Mrs. Dousglas S Holsclaw
Dy, & Mrs. Stuan [ Holizman
Mr. & Mrs Frederc A Hopd
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M. Mabel Hoorre

Mr. & Mrs. Charles T. Heoner
Mr. & Mrs Kenneth L. Hostutler
Mr. & Mirs. M. Erncst Huber
Mr. & Mrs William & Huchner
Mr. Goolirey Hiafferd

Martha Hu

Mrs. Jean F. Hughes

Dorethy Hunley

Me. William J. Homsebeck

D, & Mrs. . M. Hunio

Nlrs. Mona M. Hunier

Col. & M. George G Hupp
Barbara L. Hyde

Ml & Mrs. Richard A. lerig
Mlr. & Mrs. Roger [ Ingersal|
Mhrs. Ruwal B. Irving

M. & Mrs. Larry bverion

Mr. & Mrs. Goonge R, Jacison 101
Mr. & Mrs. Hemey W, Jackson
Mr. & Mrs. Thomas Jancic

br. §&, &nhur Janssen

Mr. & Mrs. Rickard L Jaquay
Mr, Daniel Jelis

Mr. & Mrs. William 'W. Jenney, Ir.
Mr, & Mrs. Jay Jennings

is 1. Ketiel
Mrs. Danforth Killips
Mr. Williamn C. Karchner
. Kathnm Kiredorfer

. & Mrs. Denison Kischel

& Mrs. Fred 1. H, Kluge

. & Mry. A Brute Knapp
& Mrs. James L. Knickerbocker
& Mrs. Dovid T. Knoble
D, Amy Jean Enorr

D, Philip M. Knore

D, & Mrs. Romuld . Knudson
Mr. & Mirs. Heinz F. Kech
Mr. & Mirs Howard Kroehl
Mrs. Peier C. Kronleld

Mr. & Mz Ahvim Kroeger

Mr. & Mrs Med 1. Kuenhold
Miss Betiy K. Kunert

M. Patricia L. Kuvik

Mr. & Mry. hlschae] Lucugning
Mes. Holly Lachowics

D & Mirs Rohert M. Lsdd
M. Karin L. Lakey

Nir. Charles E. Lamb

Mirs. Leds W, Lea
Dir. Robert L. Levigin
Mr. & Mrs, Joha R, Lewis

Mr. Jake M. Lewse

Mrs. Belle Lightbam
Ms. Lisa A. Lgon

Dr. & Mlrs. Akcander J. Lindsay, Jr.

Mr. & Mri. Herbert A, Lisle
Mr. & Mri. John E. Locks

Mr. William D. Lord, Jr.

Mrs. Rbchard M. Lo

Mr. & Mirs. Richard Lubin
Mrs. Dorothy H. Lunn

Mir. & Mirs. Don Lussier
Mle. & Mrs. Dennis Lybeck
Nlrs. Lovise Pender Lyle

M. Mary &nn Macr

Dr. & Mrs. loha W, Magee, Jr.
Mirs. Esther M. Makoney
Mir. & Mrs. Eric D. Maicfshi
e G Allen Mlall

A, Barbars . Maps

Mr, & Mrs, Desald B. Malkory
Mr. Donald Marcus

ymoed &, Margel

. Dl Marii
Robert . Marin
. William 5. Masland
Howard J. Matker
Fonald C. Mattlin
E. Maveard

. Walter H. Maysor
Charkes B hicCallum
. William J. McCarty
F. MicClish

& . John W, MoClere
’ . McCul boesgh, Jr.
red L. McCune |
h..'|.H McDougal
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Mle. &

Loulse J.

Mr. & Mrs. George F. Mischell
Mir. & Mrs. Hamilion B, Mischell
Mr_ & Mrs. Joke M. Stk
Ar. & Mrs. Harold Makestat
Mr. & Mrs. Hobert 1. Modica IV
Mir. &

Mir. &

Mir. &

Dr, & Mes. John . Moseley
Mr. & bl Kenneth L. Mo
Mr. & Mes. Ray Moses

Mr. & Mes David Muench
Mrs. Chardes K. Mullican, Jr.
Mr. & Mrs Eobert M. Mullins
James G Mumeseri

Mr. & Mrs. David H. Munger

Dir. & M. Fﬂn-mh. Mursem

M. Claremes: . My

Dy, & Mrs. {..-mm- L Nadler

Mr. & Mes. Theodore 1. Magel

Mr. & Mlrs. William M. Manind

Mrs. Jame H_ Melsom

Mr. & brs William B. Neblon

Mre. lessamine €. Meville

Mr. & Mirs. Richard 5. Newlin

Ms. Emeline T, Newman

Mr. Willism P. Newman

Mrs. Catherias E. Mowmever

Mrs. E. Tad Nickols

Mr. E. Tad Mickals 111

Col. & Mrs, Jom E. Nicholwn. 5o

Mr. & Mrs, Casl M, Noble

Mlr. & Mrs. Robern D Noel

hlr. & Mrs. Danicl M. Norion

M. & Mrs. Harkim L. Nussman

i, & Mrs. Lowis T. O Brien
.Iunﬂl.ﬂlrrulﬂd.

Mr. & Mrs. David T. Paiterson

Mr. & Mrs. William C. Povseer
Mr. & Mrs. Louis Poper

Mrs. Willum R. Presion

Mr, & hles. Roe A, Prosser

Dr, & hirs. Kandall 5. Frusi
Mr, & Mdrs ML E. Puliceer
Mr. & Mbrs. Henry Cuinio

Mls Carbaenine M. Rudiond

Nlr. & Mrs. W, E. Railing

bl & Mrs. Peier J. Rases

hir. & Mrs. Bovd L. Ravmauan
Doug Rausenkran:

Karl Rautenkran:

Al & Mrs. Noel M. Rasneherg
Col. & My, Krmmcth R Rawson
0. B Reardon

Mrs. Kathlorn Bector-Joncs

Mr. & Mrs. Geonpe B, Relchan
Mr. & Mrs. Busscll W, Reid

Mrx. Dorathy ). Resbroe

Mr. & Mrs. James 5. Reveedds
Mr. Lev Rich

Cmdr. A A, Richards, USN (Revd
Mr. & Mri. Charles C. Richardsen
M, & Mrs. Glen &, Richizon
Mr. & Mrs. Lawrence 5, Robbiss
M, Rhiea H. Robinson

Dr. & blrs. Waleer C. Rogers
D, & Kirs. Edward E. Ragoli
Mr. & Mrs ‘William E. BEomsiadi
Mr. & Mrs Roper M. Bee

Mrs. Jeruld Bosenblum

Mr. & Mre. Harry BEosenoweig, Sr.
Or. & Mrs. Edwin 5 Roth

Dr. Thomas C. Bolhe

Dr. & Mrs. Emary E. Eanvir

Mrs, Reber D Sanlond
1] .ll.ﬁt?l-l--';i:l-lllml-
Mrp.ﬁlhhh Sarlm

&lr. & Mirs. John H_ Sass

Mr. & Bbirs. George Savers

Mr. Curniiz 5. Scaile

M. Jelfrey G Schileim

A, & Mrs. A M. Schifmaock

Mr. & Mrs. Eupese B. Schmid
Mr. & Mrs. Charles J. Schnosdor
Mr. James N Schneider

Mr. & Mrs. Gerrit . Scholies
Mrs. Marjoric A. Schoolmas

Mr. & Mri. Kearsd F. Schecier, Jr.,
Dr. & Mrs. Michac] M, Scheciber
Mr. & Mri. Allen B. Schaocder
Mr. & Abrs. Elmer 4, Schulus

Mr. & Abrs. Robery I, Schuliz

Dy, & Mre. Fredenck A, Schormeier
Mr. & Mrz B W, Schure

. Mirs. George Seale

& Mrs. Albert E. Seamaes

- & Mrs. Floyd W, Sedlmayr, Jr.
Edward L Semonin

o Mrs. Robent J. Serling

& Mr. Allen H Shl'ﬁ'l'
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Mr. & birs James S, Simgeon
Mr. & blrs. William W, Sinclair
Mr. Edward C. Skinner

Mr. & Mirs. Loanie L. Skinner
Mr. & Mirs. Dake W, Slayior, Jr.
Mr. & M. Clark Skean

Mr. William 5. Small

. & Mdirs. Esrd A Smiik

Mr. & Mrs. Jobn P. Smith
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Comtirued on page 14 |
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THE DESERT TOR

And Its North
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American Relatives

Nalnw -;J.I-"_FI |'|r.'r|-a».:.|'u|:'|:'.'.|'5;rre;-:1|_'-. faalichalp iy .'.'rq' bl i rﬂ:;- deser! tortoise digl. f.?r.l'H'."u'r's'-L'.

!Ir.._"r' cal dny dvd |.rre||.l|':'1_'.rh|'.l|'.:'p|'u1.'.' & fun;.'rzr.'.ﬂr'u;' Sprerg d veid siarFirEEr |:.|.lrrIJ¢|:!II '-L'jlldlrrﬂ'll.':‘u"'i.

forbs, goad cactus frol.

by Howard Lawler, ASDM Curator of Small Animals

The tortoises comprise the fiertle family
Testudimidae consishing of ihiriyv-rnine
Itving spectes i len pemera, Today,
forraizes are fownd in Asia, Enrope,
Africa, oceanic islands and the Americas.
Included among these are bvo giganfic
fornes, the well-keown Galapagos tortoise
(Geochelone elephantopus) of e
t'.inﬂﬁmwn Ielamds in the Facific Ucean
and the Aldabram poriouse (G EIEIII'I'II!'?I'
of the Sevehelles Tdands in the Tndian
Oieean, Given the long evodutionary
hisrory of rariodses in North America and
the dynamic environment of the last thirty

8 million years, i is indeed remarkable thai

the morphologies of the fover iving North
American lorfoises have changed solitrle
fram their ancestors. One of these, the
desert torioise [Xerobates agassizii
I'.:'rh:rr"r('?]J'..I‘uru.'d.I.lrrrllrgnllt.lu.'.l:mr‘.rit'.!,f.'nrlt'
Sonoran Desert regton and is therefore of
special interesi.

Tortaizes may be distinguished from
otleer tiertle families by the following
characteristics: the hindlegs are
cylinarical and elephantine in shape: the
feer are shori, broad and club-shaped. In
sourre gevera, the forelimbs are flartened
and adapted for digeing and burrowing
and the toes are completely urmvebbed. The
carapace (upper shelll is usually high and
deried with the ribs srodified in
c:!rrnmrr'rjg frigigeilar 11'rdgf.l.. Al are
revresirid and bas r'4.'|:.||’J:1.' hrbporonus,
althowgh they may occasionally sa
irvertebrales and carrion.

Unril recenily North American lorfoises
were growuped in the gents Gopherus; fvo
distirnct genera are mow recogrized. The
priviitive popher fortotses, including the
desers tortodse (G. agassizii)and the Texas
torfadse (G, barlandieri), are row
cinestdered to be in the pevnis Xerobales,
The popher fortoise | G. polyphemus) and
the bolson fortoise (G. lavomarginatus)
are move advanced tortoises thal remain
ir the penss Gopherus.,

5
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he desert tortoise, an ancient
denizen of western Morth America,
occurs teday in the Mohave and Sonoran
deserts in southwestern Utah, southern
Mevada, southeastern California and
western Arizona in the United States. In
Mexico la tortuga de rierma occurs
throughout most of Sonora, including
Tiburén Island in the Sea of Cortez and
sputh into northwestern Sinaloa.
Considerable variation in its ecology,
behavior and even morphology has been
noted in different portions of its range.
The desert tortoise lives in a variety of
habitats from sandy flats to rocky
foothills, with a strong proclivity in the
Mohave Desent [or alluvial fans, washes
and canvons where more suitable soils
torden construction might be kound. It
is found (rom near sea level 1o around
1,500 feet in elevation,

The desert tortoise reaches an average
length of & to 146 inches, with males
growing larger than females. A gigantic
specimen, allegedly from Mexico, at the
San Diego Natural History Museum,
has a shell 15.9inches long, Other large
nt'ldi'riduulﬁ. huw.: l‘:l-l.:eﬁ fl:l-ul:'ld i) lh-e.-:
Mohave Desert in California.

The desert tortoise oocurs in a number
of plant communities ranging from
sparse creosote bush desertscrub in the
winter rainfall Mohave Desert to palo
verde-saguaro desertscrub in the
biseasonal Sonoran Desert and
eventually 1o summer rainfall
subtropical thomscrub in Sonora and
Sinaloa. In the Sonoran Desert, tortoise
density seems to be related 1o the
density of perennial plants and plant
species composition which are
controlled by the amount of rainfall and
winter freeze frequency. Prior to the
early 19505, many populations reached



densities of several hundred wortoises
per square mile. Today, most
papulations contain no more than live
to filty worioises per square mile

Mative and introduced grasses
comprise the bulk of the desert wrioise
diet. Otherwise, they eat any available
edible plants including spring and
summer annual wildowers, lorbs and
cactus fruit, Tortoises forage selectively,
olten =nilling or sampling variowus plants
belore comsumplion, Bocks and soil are
also ingested, perhaps as a means
ol maintaining intestinal digestive
bacteria and as a source of supple-
mentary calcium or other minerals.
Stones may function as gastroliths
enabling more efficient digestion of
plant material in the stomach.

The extent of the home range {total
habatmt ares weedd vo fulfill lile inctions)
of the desert wortoise depends upon
various factors such as the densities of
foed planits, amed the age, siae and =ex
of the 1origise. These lactors and
presumably the size of the home range
vary throughout the species” range
There is some evidence that toroises
utilize their feces in marking home
ranges, dens and burrows, They may be
detecting secretions from cloacal
glands. It has been suggested that
tortoises rarely move more than two
miiles [rom their natal nest in their
entire lives,

Well-adapted physiologically and

behaviorally to live in dry desert
envirommentis, desert torioises derive
almost all of their water intake from the
planis they eat. A large urinary bladder
can store over forty percent of the
torfoise’s body weight in water, wrea,
wric acid and nitrogenous wastes. Water
conservalion is further aided by an
ability to precipitate solid urates in the
bladder, allowing water and ions 1o be
reabsorbed while uric acid is eliminated
in semi-sclid form. During periods of
sulficient raintall wrioises drink
coplously from temporary rainpoeols and
climinate solid urates. A commaon
defensive behavior when molested or
handled is to empty the bladder, leaving
the tortoise at a considerable
disadvantage in drier conditions. For
this reason, desert tortoises should not
be handled when encountered in the
wild. Other avenues of water loss
include respiration, defecation and
evaparation.

Activity patterns of the desert tortoise
help inwater conservation. It is chiefly
active in the day (diurnal) or morming
and evening (crepuscular), depending
wpan temperature and season, Summer
estivation during the hottest, driest
period of the year conserves water
already stored in the body, This is
especially important in the hot, dry
Mohave Desert summers. Burrow
hurmidity is often as high as lorty percent

Conpiirried o [t fir

The mating posiwre is facilitated by a strong depression in the male's plastron thay
fits meatly onto the conves carapace of the female, The male’s longer tail enables rhe
penis fo penetrate the cloaca, The nearly wpright copulatory position of the neale s
fafrJ.qu_'r uJJﬁf .r!_'.' .'Jrq' thI\I.TH'J-l A @l r.h;- Fear r:.l' I.rzn_' rlzm':,-".\ CUrENTeT
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The Fossil
‘Record

by Tom Van Devender,
ASDM Research Scientist

As we watch a desert tortoise lumbering
through the brittle bush on a rocky
hillside amidst the stately saguaros,

it has the appearance of a truly ancient
beast, a survivor from the primeval
forests of the "'I!W o F'..,'pllll.'h. where
:Ilnm:;ul.r'b. |'-|:|i|.r|'n,-\d ;.11'||.‘| PIEMOSELTS e,
Fortmunately, fossil nurtles and tortoises
are [airly common and can el us
about the history of these endearing
desert repliles,

Fossils are remains of past life that
can be original biological materials such
as insects in Baltic amber or sloth dung
balls and condor skulls in Grand Canyon
caves, More commonly fossils are
mineral replaced bones or shells
preserved in fine grained sediments,
Muost tortoise fossils are from sedi-
mentary deposits millions of vears in
age. The sediments can also provide
information about the age of the fossils,
other members of the fauna, nearby
vegetation, and past climates, Is the
joby ol the p.'l.ld,'l._rnlulugim and palec-
ecologist (o flesh out the evolutionary
history and past environments [rom
the relatively bare bones of a sparse
fossil history.

The lossil record tellsus that tonolses
are indeed an ancient lineage but one
that began as the dinosaurs became
extinet and the Age of Mammals started
about sixty-five million vears ago.
Tortsises evolved lrom aquatic pond
1l.-l11|1.'!a- alld ]i'l.'l:l.] i L :a-]!liL.iJ ![m'chl:i.
Gl:_:uphcr toraises (Xembales) :'.1P|!H:.:|.r'l|.'-:l
in the lossil record aboul twentyv-five
million vears agoin the Early Oligocene.
The living desert tortoise and Texas
torioises are descendents of this early
stock. The desert tortoise is the most
primitive Morth American tortoise.
Advanced gopher tortoises in the genus
Cropherts diverged from the primitive
stock by about twenty million years in
the Early Miocene. The bolson tortoise
and gopher tortoise are the living
descendents of a Late Pliocens and
Early Pleistocene radiation of giani
| Gopfrerees from Arizona 1o Texas,

i FI'J.I' JERANT ||lirl:.|?'l:|rql'r|:!“‘] [1} I'Il.'l'ﬂlll"d SN
ol J'.rzf L'\'EAIIrrI-ﬂ.IH r1||' Hrq' J'-:.l.r.'ru'.'::'.'. i% dmfll-

| abre froms ASDM Research Sciserist Tom

| Van Devender, |




=
k]
- s =
I
5. L] 4 k
1f f &
MILL IO o &
LLL W 5 '3
Te-day T
I [ Aeaggansis
a0
B
Pl ed & EFESEa T
. {5 caaponaniiE
b < ki e
- W
-1
o O pORED, O FOQE
Wizeera T
] .E 5 Ardwiilerad,
..... -] & pdos
Digecars s Iﬂ'
[N
o = i
il b
fagane S ipiamys T evalengis

Mpdrarat Ml Skl

F AR eeBaina

pead Farthd

HELEH & Wik

Timd b D WD

Texas
Jortoise

A phylogenic family tree of the fortoises
af North Ameerica. Note the divergence of

the gopher tortoise genena (Xerobates and
Gopherus) by the Early Miocene—about
twerniy-twe million vears ago, Solid bars

indicate the actual fossil recond,

A thirteen-inch fossil shell from Late
Plincene sedimernis from eastern Arizona,
Two million vears ago tortoises in the
genis Gopherus were forend from Central
Texas as far west as Phoenix, Arizona.
Soeme of the Arizona fossils have been
tderntified as early bolsow tertoises. Others
have been referred 1o as the extingt Cita
Canyvon fortoise (G, canvonensis), Hre
glant ancestorof the gopher fortoise. The
Arizonna fossils need further study to
deterime their irue identity and Hreir
relationships fo ltving lortoises,

Disiribution of the fortodses of North
America. Triangles = Lare Pleistocene
fozsils of desert ornoise [ solia) and Texas
torfoise fopen). Circles = Late Pliocene
ard Earty Pleistocene fossils of bodson and
Cira Camyorn forfoises (solid) and Lare
Pleistocene fossils of bolson torfoise
loper).
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Male combat is more inlensive i spring
artd late sumirser in the Sonoran Deserr,
Decring these evcownlers, each male
staras as high as possible, makimg short
rushes fowerd Ris adversary while
attermpting fo wse the gadar horm ar the
front of the plastron to overtiern the other
or drive him away, An overitermed tortose
can usteally right itself wsing its head ard
a forelimb: if not, the tortoise may
overheat and die under the desert sun.

Comitrued from page &

or moere, thus reducing the rate of
evaporation, Winter hibernation also
aids in minimizing waler loss, Burrows
and dens are alao used h:.-' the desert
tortoise as an aid in regulating body
lemperature.

The flattened lorelimbs of the desent
tortoise and other gopher tortoises are
capable tools for burmrow construction.
They dig with the front legs, stopping
intermittently tosniff the soil. As soil is
displaced, the tortoise will frequently
exit the burrow and kick the excavated
soil still further from the burrow
entrance. The entrance is half-moon
shaped and high enough for the tortoise
to comioriably enter without fully
extending the legs

The location, exiemt and Lypee ]
burrow or den varies geographically.
Torigises in the Mohave Desert in
California and at the northern limits of
the range in Mevada and Utah seem
more inclined to construct extensive
burrows, up to thirty-five fect in lengih.
Such burrows stabilize temperature and
humidity providing protection from
intense winter ireezes, They may beused
vear after vear by one or more lortoises,
As many as iwenty-live hibernating
tortoises have been found in one den,
although a more typical aggregation
would contain no more than five
individuals. Some dens in southern
Utah are estimated to be 3000 vears old,
Burrows are typically located under
rocks or bushes, preferably along
sloping terrain, and along washes, cither

Ll

at the base orelevated from the botiom.

In the Sonoran Desert in southern
Arizona and presumably south into
Sonora, the desert tortoise hardly
burrows. Refuges merely cover the
carapace and are often modified from
mammal burrows or natural refuges in
rocky terrain, Sonoran desert tortoise
refreats are often on rocky slopes in
mouniaing, avoiding the deep soiled
valley situations favored by Mohave
desert toroises, Pallets are shallow
depressions construcied under low
shrubs at various points within the
tortoises’ home range, providing
temporary resting sites, They are
especially prominent in southern desert
tortoise populations where mild winiers
miitigate the need for extensive burrows
and desert tortoises may not hibernate.
Here, burrows are often dug into the
base of packrat houses rather than in
I!]u.: E::r.,n'n.:ll:-' ol

Like most other burrowing animals,
the desert tortoise creates a subler-
ranean environment beneficial woother
reptiles, mammals, birds and
invertebrates. Animals which share
tortoise burrows benefit from the
permanent or temporary shelters
afforded by the tortoise dens and
burrows, although they offer little or
nathing to the tortoise,

any behavioral attributes
of the desent toroise are well docu-
mented. When confronted by a predator,
tortoises typically withdraw their head,
feet and 1ail, folding their front knees in
fromt of their head, thus exposing only
the shell and heavy scales of the armored
forelimbs. This is an effective defense
against most predators except people. If
aftempis are made to remove a tortoise
from its burrow, it will retreat to the
interior or extend the legs, wedging the
carapace against the roof of the burrow.
The defensive behavior of adult tortoises
is usually passive while juveniles can be
surprisingly pugnacious.

Social behavior consists of a series
of head bobs for species and gender
recognition, courtship and threat. Head
bobbing normally precedes agonistic
[combative) behavior betwesn males,
although females may also be aggres-

10

sive, Prominent chin glands in male
tortoises produce a secretion which aids
in sex recognition and often evokes
combative behavior. Male combat is
masl intensive in spring and late
summer in the Sonoran Desert. During
these encounters, each male stands as
high as pessible, making short rushes
toward his adversary while attempting
1o use the gular horn ai the front of the
plastron {undershell) to overturn the
other or drive him away. An overturned
tortoise can usually right itself using its
head and a forelimb; if not, the tortoise
may overheat and die under the desert
sun. The desert tortoise produces a
variety of sounds (hisses, grunts, pops,
whoops, huhs, echs, bips, etc.) which
seem Lo be most important when
vocalized 10 an unfamiliar tonoise.

A loose male dominance hierarchy is
apparenily established by aggression,
Dominant males court and mate with
females more often than other males,
Courtship involves extensive head
bobbing as the male attempis tonip and
bite at the edges of the female’s carapace
and legs while circling her. If the female
15 receptive, she will allow the male to
mount her from behind. At this point
the female will remain still as the male
probes with his tail while grunting and

The popher forfoise is usually associ-
ated with the sandhill plave comemmricy
characterized by longleaf pine (Pinus
palustris), frurkey oak (Quercus lacvis)
arid wiregrass (Aristida stricta), althowugh
other habitats with well dramed sardy
soils are also occupied,

e L [



enthusiastically stamping his hind feet.
The nuptial embrace continues until the
female wanders away. The mating
posture is facilitated by a strong
depression in the male's plastron that
fits neatly onto the convex carapace of
the female. The male's longer tail
enables the penis to penetrate the
cloaca. The nearly upright copulatory
position of the male is fJurther aided by
the inward curve at the rear of the male's
carapace. The mature female differs in
having a flat plastron, a shorter tail, and
an outward curve at the rear of the
carapace which probably provides a
wider space for egg laying. The gular
horn of the male i longer and more
curved, the claws more massive,
While sexual maturity in the wild is
estimated 1o take twelve 1o twenty
years, it is a factor of growth and size
rather than age. Tortoises reared in
caplivity may mature sponer. Mating
has been observed from early spring to
[all with the highest frequency in late
summer in the Sonoran Desert. Viable
sperm retained in the cloaca of the
[emale has resulted in fertilization a
vear and a half after copulation. Other
turtle species have laid fertile eggs as
long as four years after mating. Sperm

retention is an excellent survival
adaption in non-<olonial animals thay
wander and whose numbers can decline
in Huctuating climates of deserts

Mest sites are ol ten selected in or near
dens or pallets, The female excavales
the nest hole using her hind legs. She
urinates before, during and after the
nest hole is dug as well as after covering
the eggs, possibly to deter predators by
camouflaging the nest and to prevent
egg desiccation. In one observation,
a female fought a Gila monster
{Heloderma suspecium)] attempting o
eal newly laid eggs suggesting that nest
sites may be defended for a period of
time following egg deposition. Desert
torioises normally construct nests and
lav eggs in May or June. In the southern
portions of the range, a second clutch
may be produced in late summer. These
late summer clutches may undergo
extended incubation periods hatching
in the ll or the next spring. The normal
incubation period is ninety (o one
hundred thirty-live days depending
upon incubation temperature. The
clutch size varies from two to fourteen
5 wil:]& an al.'cl.‘ugl: uf th':':l: L Ei'l.'l'."
although some eggs may not be fertile.
The eggs are hard-shelled, moisture
proof, white and nearly spherical to
ellipsoid in shape. Mortality of both eggs
and juveniles is extremely high due to
predation and environmental
conditions. Probably no more than one
hatchling from every lifteen to twenty
mests will reach sexual maturity in the
wild resulting in very low recruitment
to the population. The fifty to eighty

vear average life span estimated for the
desert lortoise suggests population
turnover is not only low but should be
very episodic fu]il.rwir'lg Nuctuating
climates. The desert tortoise could reach
a "point of no return” as more
reproducing adults fall victim 1o
humanity's expanding impact on fragile
desert environments.

he desert tortoise has long been
utilized by southwestern peoples. The
tortoise was relished as food by the
Piman, Paiute and Seri Indians. Shells
were used as cooking vessels and as
trade items, The Seris of the coast of the
Gulfl of California in Sonora used
tortoise parts for medicine and shell
rattles as musical instruments and toys,
According 1o Felger, Moser and Moser,
“If a woman has given birth to only
female offspring, she is said 1o have
eaten the reproductive organs of a
female desert torioise. If her offspring
are all male, it is said that as a child she
had been hit in the small of her back
with the reproductive organ of a male
desert tortoise playfully thrown at her
by a girlfriend.” Seri folklore features
the desert tortoise, called zice héher
ofgufif, meaning “thing that sits in
bushes.” Later, tortoises were éaten by
white settlers and prospectors, Mexican
traders carried them alive as a source
of fresh meat and water. Tortoises are

The Texas oriolse 5 lI'.q,.'.mr.'.! frurr]
sotethern Texas sowthward throwgh the
Mexican states of Coahuila, Nuevo Léon,
Tamawulipas and inte San Luis Potosl.
Thisarttractive chelonian was once widely
distributed throwgh the subtropical
Tamaulipan thormscrieh and brushland to
quasi-desert typical of the region.
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The current status of the desert
tortoise (rom the standpoint of
managemenl and conservation is
controversial. The species enjovs full
protection in California, Nevada and
Utah where limited and reduced
populations occur. The status of the
populations in Arizona is subject 1o
differing interpretations, While some
remote populations appear to be stable
and viable, those near urban or recrea-
tional centers have declined to the point
where their survival i3 in guestion.
Mumerous lactors have contributed 1o
this decline including suburban
residential development, road
construction, agricultural and mincral
development, use of off-road vehicles,
ONVETErazing, malicious vandalism and
collection as pets. The populationon the
Beaver Dam Slope area of southwestem
Utah has been designated as Threatened
by the U.S. Fish and Wildlile Service.
The remaining populations in the
United States have been proposed lor
similarstatus. The main obstacle seems
to be disagreement on the status of the
spicies as a whole based on varying
perceptions of individual populations.
It seems clear, however, that many
populations are rapidly declining and
could become irmecoverable without
positive action by state and federal
wildlile agencies.

The highest priorities for the
conservation of the desent toroise are
APPrOpriale Management, preseryalion
of its habitat and protection Irom
unnecessary exploitation throughout its
range. The Arizona-Sonora Desert
Museum advocates full protection from
collecting in Arizona and discourages
the keeping of 1ortoises as pets. The
continuing desire of many Arizonans o
possess Lorioises, however, can be met
through regulatory mechanisms and
captive tortoise recycling programs like
the Desert Museum's Tortoise Adoption
Program. Modeled after similar
programs in California, applicants are
carefully screened for intent and
responsibility before being assigned a
tortoise, which remains the property of
the State of Arizona. All tortoises placed
are urban foundlings, unwanted
captives or their progeny. The purposes
of the program, sanctioned by the
Arizona Game and Fish Department, arg
toprovide appropriate care and custody

for tortodses already in captivity while
vigorously discouraging the 1aking of
tortoises [rom the wild. Records acerued
at ASDM since 1981 indicate that
thousands of tortoises are held in
captivity. It is ironic that people’s
attraction to the toreise has become a
significant threat 1o its future. Release
programs in the Mohave Desert have
been largely unsuccessiul without
lengthy and expensive rehabilitation.
Unfortunately, the same may be true in
the Sonoran Desert as well_ Infact, the
release of captive ortoises is considered
to constitute a high risk 1o existing
populations because of the potential 1o
introduce disease, disrupt population
structure and mix genetic stock (rom
different regions. Management of the
total captive population as a separaie
entity from those in the wild may
therefore help to alleviate one of the
continuing obstacles 1o full protection
in Arizona. Under Arizona law, the
holder of a valid hunting license may
remove one desert lortoise from the wild
and possess it One tortoise per family
member may be possessed if they are
obtained from a captive source anc
properly documented. A detailed
information pamphlet on the captive
care, diet and mutrition of the desert
torteise is available [ree of charge [rom
the Arizona-Sonora Desert Museum.

GOPHER
TORTOISE

Gopherus polyphems
{(Daudin)

he extraordinary burrowing
ability of the gopher tortoise, combined
with its colonial nature, make it an
important organism in its biotic
community. The burrows average ten to
fifteen feet in length although one
burrow forty-seven and a half feet bong
has been recorded. These subterrancan
refuges offer vital protection from
temperature extremes and desiccation,
incidentally benefiting many
commensal species that become more
common when burrows are present.
Owver thirty arthropods have been found
in and around the burrows along with
numerous vertebrates, including the
gopher frog (Rana areclata), casten
diamondback rattlesnake (Craralus
adanranimis), the Threatened eastermn
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The deseri tortoise [ves ina
vartery of habitats from
sandy flats to rocky foorhills,
with a strong proclivity in
the Modave Desert for
allvial fans, washes and
carvons where more
suitable soils for den
comtstriechion might be
foeend, 1t i foeend from near
sea level to around 3,500 feet
in elevarion.

indigo snake {(Drymarchon corais
cotiperi] and the Florida mousc
{Perouvscns [loridarms).

The gopher tortoise has been used by
humans for thousands of years in
Florida. Indians used them as food and
money, their shells as uiensils, During
the Depression vears they were known
as "Hoover Chicken” in reference to their
edibility during economic hard times.
Tothis day, gopher tortoises are pulled
from their burrows using long cables
with hooks attached and caten. While
somme stales now regulate this practice,
it still contribuies 1o the decimation of
many colonics.

The gopher tortoise is principally a
sandhill grazer and is an imporiant
agent in the dispersal of native grass
seeds. However, sandridges are often
cleared for agriculture, livestiock
grazing, real estate development and
road construction. The large scale



commercial harvesting of native pines
for lumber and subsequent replanting
of slash pine (P, elfiort) for pulpwood
resulis in denser woods which reduces
the grasses and forbs upon which the
tortoises depend for food. In Flarida,
mining, cilrus groves and urban
encroachment have degraded thowsands
of acres of tortoise habitat.

Gopher tortoises are also gathered in
numbers for locally sponsored tortoise
races, Although sanctioned by state
wildlife authorities, many tortoises are
injured in capture or debilitated by
lengthy periods of captivity.

Community sponsored ratilesnake
roundups also impact colonies of the
gopher tortoise, Collecting rattlesnakes,
principally easiern diamondbacks, [or
these events normally eccurs inthe late
[all and winter months when the snakes
have retreated to the tortoise burrows

|

tor hibernation. The standard technigue
utilizes a long section of flexible plastic
hose which is inserted into the burnosws
and used a5 a listening device. IF any
sound is heard in the burrow, 3 quantity
of gasoline is poured into the hose and
blown into the burrow. If a snake is
present, it will sometimes emerge. If not,
the burrow may be dug up or the
“hunter” will move 10 another burrow.
This nefarious practice continues even
though it is technically il legal in Florida
and Georgia,

Biologists concerned about the gopher
torioise have recommended that
colonies in different portions of the
range be protecied and monitored.

1

Habital management practices such as
pime thinning and barning should be
encouraged. Frivolous activities such as
lortoise races and rattlesnake roundups
should be banned along with human
consumption of tortoises. Without
protection and management by state or
federal wildlife agencies, many
populations may be forever lost.

TEXAS
TORTOISE

Xevohates berlprdier:
(Agassiz

he Texas tortoise uses a series of
pallets within its home range rather
than constructing a burrow. A variety of
opportunistic refuges are also used,
from cacius clumps and brush piles 1o
abandoned mammal burrows, Well
insulated winter refuges are rarely
available and studies indicate a
tolerance for lower lemperaiures, even
below 0°C for briel periods. Activily is
stimulated by rainfall during warm
weather, although they retreat 1o
shelier if precipitation persisis over
several days.,

The dict is similar to that of the desert
tortoise in that the local grasses, wild-
lowers and cactus parts, principally
prickly pear (Opeential, are consumed. A
marked seasonal preference for the
colors grevn, redd ancd Blue ey id|_=|:|l|_'.'
Eul'l'uhl‘k:ll'lr].\ L :».-u.'l.m-l:lul xhillx i hcrb
afd [t uh‘:iil:nhi“l:ﬂ. T|'|'i~: SIS Lo
contirm |ht' p-:luu':m'u ol -;,'n:r||:r|' \':is-.'il:_m ir|

z lhe Texas lortoise. Fooes ::lll:ll:n'hih has
| also revealed animal remains i:III,ZIIIIJiIiE
; b“.‘1 b Ina!.' ITRETES, snail shellz and [0 ]
f the claw of a cravfish.

The Texas tortoise was at one Llime
heavily exploited for the pet trade.
Thousands of animals were kept in
appalling conditions by dealers. The
State of Texas prohibited commercial
exploitation of the Texas tortoise in 1967
and provided full protection in 1977,
Although certain range and grazing
management praclices actually
improve the habitan for the Texas
torioise, the loss of habitat throughouwt
its range remains the primary ]|u|i|,||:u_-1
facior. Mometheless, the Texas tortoise
occurs over a wide area, much of it
privaie land in the United States, and
does not appear o be in imminent
danger of extinction.
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BOLSON
TORTOISE

Croplerns: favoenarginains
(Legler)

he bolson tortoise reaches a
larger average maximum size than any
other Morth American species, although
a bew record sized desert tortoises may
exceed this average. Mexican
campesinos have alluded to bolson
tortoises over a yard long and weighing
up to 10 pounds! Unforiunagely
specimens approaching this size have
nid been measured.

The bolson tertoise shows a close
ecological affinity with the tobosa grass
[Hilaria wiatica) upon which it feeds.
However a variety of grasses, annuals,
cactus fruit and parts of honey mesquite
{Prosopis glandulosa | are alsoeaten, This
l:|:||'h.ll'ltll'|:ihli1; grazer alten follows
loraging pathwayvs along established
rouies i Lnlgh edible l.-g,'gl.'l,ulil.:un.
Juveniles have been observed ealing the
feces of pther torioises which may “seed”
the imtestinal iract with bacieria needed
to help digest plani material.

The bolson torioise is a secretive
specics, spending over ninety percent of
its life in underground burrows., Like the
gopher tortoise, it is colonial, and may
use two or three burrows within the
colony. Colonies are made up of five to
filty individuals. The burrows are
themszlves a marvel of subterranean
-:h;,-j |I|.'-u|‘|.r'||:'_.1 |I|.=iin:l lhn'q_' (143 hi:ﬂ. [n*l_-u-l
the burrow are |;|1:||1-e: !ﬂi.'l.,'rl. The loose
samd at the entrance Lorves as 3
lubricant allow i|'||": the visually aler
torioise to dive inlo the burrow as an
intruder approsches and guickly slide
1o safety. The wnnel then levels off for
teens 1o twelve feet whiere another dip may
serve as a catch basin for water during
the summer rainy scason. The terminal
portion usually turms up slightly
providing am air pocket if the burrow is
fooded. Tortoises have been observed
1o enter Mooded burrow entrances
presumably descending into a
sublerranean "island.” Soil removed
from the burrow during its construction
is piled near the entrance. Here the
torioise basks within easy retreat
from predators.

The burmow is important to the
tortoise as a refuge from climatic
extremes. The bolson tortoise seems 1o



The bolson, or vellow-margined

-

. tortaise
15 confired fo a portion of the Bolson de
Mapini in the Mexican states of Chihgea-
brsia, Conlisila and Derarngo. Here they
are restricred fo desert-grassland habitars
where they occupy well-drained flats and
low slopes. Ai 4,000 to 5,000 feet, they
occurai a higher elevation tham any other
Naorth American tortoize although the

colder temperatures are amelioraled ar

lower latinedes,

be highly susceptible 1o heat and
desiccation suggesting that itevolved in
a modster, cooler environment than the
Bolson de Mapimi today. The bolson
fortoise is only active in early morning
and late afternoon hours during periods
of moderated temperatures and
humidity. They are most active during
the rainy scason from July to carly
Octoberalthough activity may scourat
any time when conditions are favorable
Normal outings last no longer than
twenty toforty minutes. In particularly
dry years, young tortoises have been
found dead, apparently casualties of
exposure, their withered carcasses
showing no signs of predation.

In historic times, this tortoise has
been used extensively by people as food.
Today, fortugieros (Mexican turtle
hunters) use a long hooked wire, called
a gancho, W snag and pull tortodses from
their burrows. Residents near the Sierra
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de los Remédios in Chihuahua even
“harvested” the tortoises by providing
supplemental food and carefully
“culling” tortoises for human consump-
tion. Increasing human populations
have undoubtedly increased such
predation, To compound the problem,
extensive habital destruction is
occurring due to agriculiural
development and overgrazing by goals
and catile.

Existing populations of the bolson
tortoise are estimated 10 number no
more than 5000 w 10,000 individuals.
Without protection, the tortoise and its
habitat is likely 1o become extinct in the
foresecable future, The species has an
Endangered status with the U.S. Fish
and Wildlife Service, is protected by
Mexico and listed on Appendix |
{Endangered) of the Convention on
International Trade in Endangered
Species (CITES). Exportation of living

Riolpgisis including Dr. David .'-fa,.ln:.lifha
and ASDM consediing velerinarian James
L. Sarchonw are developing a conservaion
for the incubation of eggs and head-start
rearing of haichlings in the Bolson

de Mapimi.

specimens and their parts has been
largely curtailed by these measures. The
greatest threais to the torioise’s
existence remain due largely 1o the
difficulty inenforcing the regulations in
Mexico.

Mexican and U.5. biologists are

working together to learn more about
the bislogy and conservation needs of
this unique creature o help insure iz
survival., Gustavo Aguirre of the
Instituto de Ecologia heads a team of
tortokse specialists based at the Mapimi
Biosphere Reserve in Durango. Some
populations are receiving protection by
private properiy owners in Mexico, One
captive program established by Mrs.
Ariel Appleton in Elgin, Arizona, has had
notable success in the breeding and
rearing of the bolson tortoise.

The story of the bolson tortoise
provides a glimpse of the plight facing
other North American species now or in
the future. As we grow in our
understanding and appreciation of these
ancient inhabitanis of the Narth
American continent, perhaps we will
gain the insights and wisdom necessary
to insure their perpetuity alongside the
human species. [ ]
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ra participare in o onfdoor fiekdirip and
workshop progrants for e whole family,
Wikat a meartingind and arriching way o
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thent brow they too can become a member.

Mary Erickson
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| SEPTEMBER

BIRDING BASICS
Wednesday, September 24
9:00 a.m,-12:00 p.m.

A Mash of color, a Bamiliar trll, the
flutter of a fock of beating wings;
evidence of birds is pervasive eveninan
urban environment, yet many of us
really don't know who our avian
COMPANIons are,

Is learning about birds something
voul ve abwavs meant o do? The
Sonoran Desert is rich in hird lite and
with the aid of an expert you can quickly
learn the distinguishing characteristics
of bird families. A new awareness of
habitats alse helps to pinpoint the
identity of & particular bird. This
birding primer allows for pursuing the
topic lurther on your own, or the
conlidence 1o _'-::|i|1 Eroup oulings wilh
more -;':\.II-I.'I:iL'IIL'\lL'I:l irclers.

The bee ol 8 (non-members 314)
covers handowts, supplies and expert
classroom and field instruction.

OCTOBER

BOOIUM COUNTRY: OVERLAND
IMNTO BAJA'S CENTRAL DESERT

1&

|
| Monday through Wednesday (10 days) |
| October 27-Hovember 5

Camping in the deseris of Baja lor 10
| days with Dr. Robert Humphrey,
| renowned expert and author of The
| Boojum and [ts Home, will be an
adventure and a unique educational
| opportunity. After crossing at Tecate on
the Calilormia barder we'll drve
through the agriculiural areas of
northern Baja to get 1o the boojum
lorests of the central deserts. Dir.
Humphrey will share his knowledge of
this [ascinating terrain where his
rescarch has led him.

Besides the boojum, this region is
home to the huge saguarc-like cardon,
[an palms, the elephant tree and the rock
II}'_‘IE\.'I; ik I'I:Il. I'I :"'«I'II |.".|'|-|jh ||_h |1.ﬂ..||_"h ST |'|.|‘|'| B
IJI."i_!I: LH, k FII.II'I'Ii,II:I. II:I”III:l'IL'-\.\.' i|'| !IH_ I'l.'E i':H!
will not be overlosked as we visit a
number ol historic missions and also see
Indian rock paintings. A wisit to an
island off Bahia de Los Angeles on the
Sea of Cortez will allow us 1o see blue-
foted boobics and other sea birds as
well as chuckwallas and sea lions.

Trip fee of $895 (non-members 3925)
covers all transportation, camp needs,
| a complete learning packet, and expert
1 H.U:il:l.l'h.Til.i"«lhl."« u‘l“il"h ]H'I..'II all ]HIFH:II.:II:
| event—early registration is suggested.



NOVYEMBER

WIMTER RAPTORS AMD WATERFOWL
Sunday, Movember 16
2:00 a.m.-3:00 p.m.

Every autumn thousands of norbern
birds escape the ice covered ponds ol
the north and migrate to the nutrient
rich, open waters of the southern United
States and Mexico. Souiheast Arizona's
desert grasslands and agricultural areas
dotted with antificial lakes, ponds and
musd{lats provide the perfect habitat for
a variety of winter visitants including
al IL'J'I.!'«: |'|.'¢L'l1'|..' "il""."i.'llﬁ"'i 1.|F hil.wkﬁ :Imi
t'igl'l.l:l."d_'l'l h:!ﬂ.‘l;_‘i:l.'.'ﬂ W '.\'i,lli_'l{l:l'wl_ xhuu'll._-r\.'l
pintails, and ring-necked ducks which
canoficn be seen busily invelved in their
colorful courting displays.

We will begin this full day birding
extravaganza at 5:00 a.m. o ensure our
arrival at Sulphur Springs Valley by
sunrise, Dur trip leader, Birds and
Mammals Curator Peter Siminski, will
point out ether wildlife we may see
along the way, such as pronghorn
antelope, in addition 1o the masses of
red-tailed hawks, Sandhill cranes and
ferruginous hawks.

Fee of 320 (326 non-members)
includes transportation, handouts and
expert guidance by ASDM staff. Trip
leaves from the southwest corner of El
Con Mall parking lot.

DESERT HARVEST BAZAAR
Saturday and Sunday
Hovember 22 and 23
9:00 a.m.-4:00 p.m.

With the beat of summeer well in the
pasi, it is a pleasure 10 stroll in the
balmy air and smell the mesquite smoke
that drifts into the sunny sky at this
annual ficsta celebrating the wonders of
the Sonoran Desert. Whether you're
sampling prickly pear punch, marveling
at the fine handiwork of Indian baskets
and textiles, admiring a Seri wood-
carving. or savoring hot fry bread
dripping with homey, vou'll leave
with a greater appreciation of our
desert region.

Mow in its seventh year as a unique
educational event and fund raiser, the

| Harvest Bazaar also offers much 1o

interest children; be it grinding blue
corn or mesquite beans, having their

| portrait drawn by a desert cartoonist,

learning about birds of prey and

| venomous animals, or watching the

puppeicer, children and adulis alike
may share in the many evenis.

A large variety of cactus and
!Ill."ﬂ.ll-Eﬂl!- will hﬂ--:n‘“-ul‘uﬂ o x:_lll.- s w.,-ll
as specimens in dish gardens and
stoneware pols which make wonderful
gifts, The sclection of gems and minerals
available at the Harvest Bazaar is
breathtaking. Movices will find many
interesting specimens for less than a
dollar, and the veteran collector will
have access 10 a myriad of fine display
pieces. In addition, the finest in new
Matural History books will be lor sale,

Don’t miss this opportunity o
celebrate the fruits of the desert on the
weekend before Thanksgiving.

DECEMBER

DESERT WREATH WORKSHOP
Saturday OR Monday
December & OR December B
8:00 a.m.-4:00 p.m.

The planis of the Sonoran Desert have
provided Noative peoples with food, fiber
and shelter for thousands of years.
Today we are less likely to depend
directly on these plants for our survival
bul some can be used 1o decorate our
homes and remind us daily of the need
to conserve the desert,

Tucsonan Buth Hamilton is known
throughout the country for the

| everlasting heirloom wreaths she makes

from Sonoran Desert plant material.
With Ruth’s instruction, each
participant will design and cralt a
wreath from yucca fruits, coyote
mielons, desert spoons, saguaro fruiis
and acacia beans. The natural history of
these plants will also be discussed.

Fee of $30 (336 non-members)
includes all materials, handouts and
expert instruciion, Class size will be
kept toa minimum so register early lor
this brand new event!

9:00 a.m.-1:00 p.m.

Find out what makes the Desert
Museum tick during this special behind

| the scenes our for ASDM members, Led

by Interpretive Maturalist Rich
Dulaney, the tour will highlight the
many changes which occurred on the
grounds in 1986,

There is no fee for this special event
but pre-registration is a must.
Participants must be ASDM members;
group size is limited 1o 25,

17

JANUARY

I ARIZOMA'S AMCIENT LIFEFORMS

Saturday, January 10
9:00 a.m.-12:00 p.m.

Roll up vour sleeves, grab an old
toothbrush and a magnifving glass and
journey with us back to a time when
animals swam or scuttled or Mlapped
through this region we now know as the
Sonoran Desert. By examining fossils
which were [ound in the back country
and roadeuts of Arizona we can learn
about how cach animal lived, how it
mioved and what it ate, Curator of Earth
Sciences Dave Thaver will help us piece
the paris together sharing the dynamic
story of lifeforms in Arizona throughout
the ages.

Thayer will also have slides 1o show
us modern examples of ancient
environments and the drastic way
habitats have changed as the seas
evolved, volcanoes blew and oozed lava
miesas and as climates changed with the
gradual drifting of our continent over
the eons.

The course fee of $8 (314 non-
members) covers handouts,
refreshments and hands-on instruction
brosm cur Museum staff. Course meets in
the ASDM classroom.

FEBRUARY

CAMPFIRES IM DESERT AMD LAVA
Friday through Sunday
February 20-February 22

Less than 200 miles southwest of Tucson
in Sonora, Mexico lies one of the most
stark and and regions in all of North
America. A rugged land of abrasive
black lava Nows, the Gran Desierto is
an area of windswept sand dunes,
cindercones and volcanic craters, o
moonlike it was used as a training
ground for Apollo astronauts.

A geologist, a botanist and other
noturalists will help us learn about these
land and lifeforms as we explore the
vicinity of the dominant shield volcano
Pinacate Peak, a fascinating landmark
of the area.

Fee of £175 (£205 non-members)
covers iransportation, inlerpretive
guides, a complete information packet,
and delicious camp cookery. February
is the ideal time 1o visit these desert
mountains, but even under ideal




circumstances this area is rugged; one
must iravel sell-contained. Plan tocarmy
your own water supply and practice
wise waler conservalion. A 250 1:|E'piu:ii|:
will hoald vour I'I-|:'|.:.'|.- aon this |j|'l'lilr:'|:|..
first-come hasis,

MARCH

| CREATIVE LAMDSCAPING WITH
DESERT PLAMTS

Saturday, March T

200 a.m.-3:00 p.m.

l.rlf.-‘vl:um..- whio has visited the Desert
Demonstration Garden on the ASDM
grounds has experienced the lush
variety and color that drought tolerant
plants can provide. In this onc day
workshop we will introduce vou to
desert trees, shrubs and wildilowers
that perform well in Tucson gardens and
help vou design your own mini oasis
which includes instruction on the
practicalities of hole digging.
maintenance and drip irrigation.

Fee of $26 (532 non-members) covers
attentive personalized instruction,
materials for hands-on learning,
information packet and refreshments,
(You can bring a lunch or eat in the
ASDM restaurant.) Meet at ASDM s
Education Classroom with walking
shoes, hat, notepad and work clothes,
With the knowledge gained from this
workshop, vour purchases at the Spring
Mative Plant Sale will be all the wiser.

in the Seq of Cortez.

%

| TUCSOM MOUNTAIMN

WILDFLOWER WALKS
Wednesday, Saturday OR Sunday
March 18, 21 OR 20

We can't promise hillsides of poppies,
larkspurs and lupines straight owt of
Arizora Highways |.1ul Y Ry
wildMower “ofl vears”™ desert canyons
hold pockeis ol delicaie blooms. En
roule, our naturalists will lead vou to
these treasures and discuss the natural
history and ethnoboiany of the planis.
Group size is limited so0 be sure o sign
up soon for this popular activity. Meet
at the ASDM front entrance equipped
with canteen, brimmed hat and hiking
shoes. Fee of 35 (311 non-membsers)
covers wildfower book, handouts and a

naturalist guide,

BadA MIGRATIOM WITH

THE GRAY WHALE

Saturday through Monday (10 days)
March 21-30

Each vear thousands of gray whales
travel southward along the North
American wesl coast 1o escape the ice
packs ol the Arctic waters. For hundreds
of these magnificent giants the final
destinalion i.'HI'IE calm waters ol E;.lju:-x
tidal lagoons and bayvs where they calve
and nurse their voung—a migration of
more than 6,000 mibes.

With this trip we are fortunate tohave
an opportunity (o unobtrusively enter
the gray whales’ *nursery lagoon,”

C L T

Patient photographer scools nearer sea Fons on Tdla Angel de la Guarda

I8

Laguna San Ignacio. Viewing these
gracelul mammals close at hand, we will
hear and perhaps feel the sprav from
their breath, and when our presence
is noticed maybe even enjoy a visit
from a curiows call, Truly it is a thrill
of a lifetime.

Our journey begins in San Diego
l.\lh.:n.- (AL will hJ.:l.I"d thi uigj&lg.'-.‘i.r_"n:l'l-
fisat Pacific Quee, H."l'..'ir'lg muucle
neimerous irips to the island and lagoons
of Baja, the vacht's owner, Captain Ed
McEwen, the crew and two staff
biclogisis will share their knowledge of
the whales, dolphins, sea lions, elephant
seals and marine birds seenon this ten-
day matural history expedition.

En route we will have a chance 1o hike
and explore variows offshore islands,
1.'ai;|'| l.w1|"| i.ls-: LRLSY ] un:ir.lue J-l.:ru:-l‘l h:ﬂ!lil:tl.
and during the twoand a half day stay
at Laguna San Ignacio we will travel by
skiff with the whales. Evening slide
shows on board illustrate a range of
topics from the behavior and ecology of
the northern elephant seals, 1o the
adaptations, niches and habitats of
oceanic and coastal birds.

Trip fee of $1,050 (31,090 for nen-
members) includes ten dayvs with
homecooked, sumpluous meals on
board ship, entry lees 1o museums, an
exlensive information packet, and
cxpert ﬁuirl-l:h with expertise in the
native Hora, fauna and geology. A i“ﬂ'ﬂ'
deposil reserves a space.

NOTE: Transportation foSan Llr-eg:rmlr.l.l .
included in the fees. Pariicipanis mnist
provide fireirown trarsporiaiion. We will
be plad to assist with car pool
ArTEHEERnEnl,

Members and public are cordially
invited o our trip Preview and slide
presentation in March. Call the Special
Evenis office for details.

FOR PLANNING AHEAD . . .

+ Spring Plant & Mineral Sale—=April
&5
+ Salt River Ralting Trip—5 days
April
« Southeastern Arizona Birding
Marathon—3 davs May
+ Volcanoes of Northern Arizona—
Late June
Waich for details in the next issue of
sonrorensis or check the appropriate box
on the current registration form and
return it to the Special Events office.
Details of the trips will be sent 1o you
as they become available,




w
Special Events Registration

EVEMNT
Birding Basics

Bosjum Country; Overland
into Baja s Contral Desent

Winter Rapiors & Walerfowl

Desert Wreath Workshop

Members” Behind The Scenes
Towir

Arizona s Anciend Likchorms

Campliresin Desert & Lava

Creative Landscaping with
Dresert Mants

Tucson Mountain Wildilower
Walks

Baja Migrauion with the
G u:\'“ll:lll‘

DATE

Sepiember 24

October 27-November 5
Movermnber 16

December & or &
IsiCholee
2nd Choice

December 31

Jamuary 10

February 201.22

March 7

March 18,21, 0r 22
st Choice
2odCholes

March 21-30

FEE PER
PERSON

NUMBER OF
FERSONS

5 EMembers
314 Mon-members

5895 Members
29725 Nan-members

£20 Members
£26 Non-members

230 Members

336 Mon-members ; e

i EMembers
14 Non-members

2175 Members

5205 Nonsmembers
(Pay £50 depumit or
fuall o)

126 Members
£32 Mon-members

% 5SMembers
£11 Mon-members

$1,050 Membsers R —

21 090 Mon-membsers
(Pay $200 deposil or
Fuall fee)

TOTAL AMOUNT EXCLOSED AS SEPARATE CHECKS

PLAMNING AHEAD; Please send me information on the fellowing upcoming Special Events,
[Materinl will be mailed 1o vou afier the first of the new vear.)

REGISTRATION AND RESERVATION INFORMATION: Registrations are accepled By mail or i person oonly and are processed in the order
that they are received. Flease fill out the form below and mail with a separate check for each event. If one of your chosen evenis s filled
we will return the appropriate check. Notice will be sent conlirming vour reservation. Please call us if you do not receive your confirmation
withim 10 days. When a wrip deposit s semt, the balance is due one month prior o the irip date.
CANCELLATIONS AND REFUNDS: All cancellations must be reccived inowriting. Due 1o administrative planning costs and mailings, the
charge lor cancellathons is $4.00 lor amounts under S0, and 309 for events over $20. Mo refunds can be made within seven davs of any
day event, or 14 days of an overnight event
ANY ACTIVITY MAY BE CANCELLED BY ASDM if the mipimum number of participants is not met, We reserve the right to refuse service
b anvone i the intenest of the growp il necessary,

AMOUNT OF
CHECK

§

$

$

$

5 —
8

5

5

3 NiA
e
e R
$

$

5

$

] et
T A
§

§

§

[ Salt Biver Rafting Trip (5 clays in April)
[0 Southeastern Arizona Birding Marathon (3 days in May)
[ Volcanoes ol Morthern Arizona (late June)

QUESTIONS? Call Mary Erickson at $83-1380, extension 205

SEMD A SEPARATE CHECK FOR EACH EVENT PAYABLE TO: Arizona-Sonora Desert Museum
AMD MATL TO: ASDM Members' Special Events Office, 2021 M. Kinney Road, Tucson, AZ 85743

PLEASE LIST BELOW NAME, ADDRESS AND PHONE NO. FOR ALL PARTICIFANTS fattach list il necessary)

Participant #1 Participant #2

| Address Address

| City State Lip City State Lip
Membership No. Membership N

| Phone: Home Wirk Phone: Hoame Wk, —
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b Desart Museaum Gift
Shop & Book Store is
pleasad to offer an auto-

graphed copy of La Frontera: /

The United States Border with

Mexico by Alan Weisman and |

photographer Jay Dusard.

Journalist Alan Weisman, a member

of the Association for Borderand Scholars and a

frequent contributor to the national press on border  together even

issues, resided in the interior of Mexico for four years. s political and cultural differences

Photographer Jay Dusard, who won a Guggenheim  drive them apart, and their acute perception of the

that resulted in the publication of his book The North  human values underlying abstract issues have

American Cowboy, once worked as a cowboy on a  created a compelling social decurnent that makes

border spread. The unique combination of talenis comprehensible the conflicts and frustrations of

thary bring 1o their border odyssey from Brownsville'  border life. The words and images of this book bring

Matamoros on the Gulf to the Pacific twing of San  homae the truth of s much misunderstood part ofthe

DiegoTijuana is reminiscent of the sensibilities of world in terms both immediate and personal,

James Ages and Walker Evans in Let Us Now Praizse La Frontera is 224 pages with 56 black and white

Famous Men. Their awareness of the geography and  photographs and clothbound measuring 1034"x 117,

history of this unigue region, their understanding of It will be available mid-Dctober for $29.95 plus

the economic and social pressures that bring people  shipping and tax.

Call (602) 578-3008 to order today.

Desert Museum Gift Shop & Book Store

"'u:nn"nm Crpanization
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Tucwuon, Arisoas

ADDRESS CORRECTION REQUESTED



	Front
	Page2
	Page3
	Page4
	Page5
	Page6
	Page7
	Page8
	Page9
	Page10
	Page11
	Page12
	Page13
	Page14
	Page15
	Page16
	Page17
	Page18
	Page19
	back

