Hationzl Survey of Historic Sites and Buildings

"SCIENCE AND INVENTIOH!

The mt E’_i

Consolidated Report
on
diltes In Southwest Reglen

July 1965

couthwest Reglon
Haotlional IPark Sorvice
Santa Fe, Hew ilexico






INTAQODUCTIOR

The Seuthwest was essentially a Crentier envirorment throughous
the prerlod covered by this study, Thus one logks in vain for funda-
mental aecomplizhments in such pure zciences as physies arnd chemiatry,
Laberatory faellities of the fype that weuld result in such zecon-
plishments were nonexlatent. The same sorts of environmental 1limita-
tiong apply to the field of invention, though there were some rotable
gppllcations of inventions that had been developed in the East.

Very significant scientifiec work waz done, however, in twuo
fields: santhropology and the natural sclences=~primarily biclogy pnd
geclogy,  finthropology (ineluding 1ts subdlisciplines--srcheology,
ethnology, linguistiecs, eto,), is net treated in this study, 1t belng
the opinich of thiz Regieor that this broad field should be incerperatos
into a special there study dealing with the social sciences,

Thus we come fo the crux of this discussion: the natural
selences. e may conceive nf the Southwest as a2 great open book
exiiiblting some of naturels most stupendous wonders, some of its rost
fantastic geologic manifestatlons, some of Lts most varlegated larg-
scapes and 1ife zones, A3 the Southwest was culturslly z raw and
extreme land, 3o was 10 raw and extreme in nature, From the time of
the first 3paniaré right up to the present day the scientist has found
nature exposed here, naked to the elements. In the deseris, in the
nountalng rlsing zbruptly from the deserts, and in the canyons gashing
the deserts, the scientist found incredible eonjuncilons in gaolcsy
and bioclogy. 1In a few hours he could hike ITom Soneran desert to
Alpine forest in Southwestern mountains, or descend through twe billien
¥ears of earth history in Grand Canyon. Thus, in natural science, =5
in art and literzfure, the Southwest was the Wationfs great outdoor
latoratory and place of inspiration, Here came the savants ol the
Zast To geiker objects and impressions which they took back East to
trnelr laboratories, For most of the pericd here considered, the basic
approach to the Southwestern frontiler in sclence, as in every other
I'ield, was extractive,

The history of selence in the pre-1915 Southtest fz21ls inte fuo
distinet, though overlapping, stages:

{1) The era of the field men who collected and classified:
{2) the era of the thecrizers who systematized and synthesized,

Tn general, 1t way be said that fipding sites to =ssocizte with the
first era 3z Alfficul®, for most of this werk was zccomplished by

selemtisis acoompsnying government and EIliEary suvveds ond exploraiicas,






e groups ccendueting these expeditions were "pzssing through® and

5ld rnet pause anywhere long enough to establish zeographle poirts of
speciel significance, There are a few sites, however, assaoclated with
the second era, as well az some that do net fit neatly inta either
catezory.

Developrent of the ztorie bomb during World Yar ITI opensd the door
to the present Nuclesr /ge, The latter-dsy Prometheans of the
Fanhattnn Prolect gave the Tlre of the universe to maidind, with all
1tz potentials for good or evil., The trarseendent slgnlficance of this
selentific achievement justifies walver of the S0-year eriterion, maling
nos3ible consideration of the Trinity and Loz jlamos sites,

The material that follows, including site descripticns and evalu-
ations of the wori of varticular ocutstandivwg scientists for whom 1t
twould be desireble to fird site assoclations, is based on field warik,
documentary research, and consultabion with the following authorities:
artt Dedge, former Reglonsl Haturalist in thiszs Offftee; Dr, Willilam B.
delougal and Dr. irdith Johnsen of the Museum of Northern Srlzons;
~<Fy C. Po Oliver, Chairman of the Zoology Departmeni of the Universley
of' Texas; (hiefl Lstronomer Renry (lelus of Lowsll Obscrvatory; ané
s:afl members of the Desert Laboratory 1in Tucson.

Willliam ., Erowm
Regional Historian







WORIING LIST OF SITES

IETS OF THE HATICWAL PRI SXSTER

1,

2

3.
‘ l!r“

Grand Canyon Hatlional Park, nrizonm

rlen Canyor National Beeregtion sSres, [rizgna-~iftah
Canyonlaknde Hationgl Fark, Utan

Capitol Reef Hatlonal Monument, Utah

Tumgcacor]l Hational Monument, Arizona

Carlsbad Javerns Hatlonal Park, Wew Hexlco

Dig Bend Mational Park, Texas

PROPOSED UHIT OF THE MATYOWAL PARIC 3YSTE

1

i

Chamlzal Internatienszl btemorigl, Texa=

SITES OF EXCEPTIONAL VRIUE

1,
2

3

2=

0. Hart lierriam fase Camp, Arilzons
Degert Laboratory, ADrlzona
Lowell Observalory, lArizona

Trinlity Site, Wew Mexico

3 SITES RES0C COHSIDERED

-
=

Fort vhipple, hrizona

Camp Verdés, frizona

Feteor Crater, irizona

Fort Wingate, New lexico

Lios Nlzmns Sclentific Iaboratory, Mew iexicao

Fremont Campsite, Utah






UHITS OF THE KATIOWAL PARL SYSTEHEI

1. Grand Canyon Hational Tark, arizona
Glen Canyon Matlonal Reereatlon /ires, Srizena~Utah
Capyonlands Matignal Park, Jtahk
Zapltol Heef Haticnal Monument, Utzh

The post-Clvil War years inaugurated a new scientifle era Iln the
Jouthwest, The perisd of reconnnissance and discovery was largely
replaced by one of research in depth and the begirnings of theoretical
generalization--a trend that continued to gain momentum throughout the
pericd under study.

four geclogical and zeographleal surveys, later called the Great
surveys, undertcok the massive task of finding ouf what lay west o tiw
hundredth meridian. Farties led by Ferdinand Vandiveer Hayden, medleal
doccior turned geologist, Clarence ling, aristoerat and intellectual,
John Vesley Powell, congueror of the Colorado River, and Lb. George 1.
Wreeler, determined military man and scientist, roamed over the wild
country durding the yeers 1857-79, observing, analyzing, theorizing,
mapnling, and, at the end of each seasoen, returning to Washington to
bublizh thelr results, The ingquiries of the Creat Surveys into geclogy,
gecgraphy, and bloleogy formed the basis for muenr of the knovledge of
the physical West. TWreir salentific contribubtilons were enormows, mest

of thewm publisrned in seme 120 major volumes listed in the Checkiisi of

Unitcd States Fublic Docunrents, 13@?—19D1. In 1379 the CGreat Surveys

vers scnéclidated inte the United States Gecloglezl Survey and the prent
wors cemtipued throughout the period of this study =nd dowm fe the prounr.

a2y,






In terms of scientifie achievement in Scutimrest Reglon, the giants
ol ilke Great Surveys and the subsequent U, 3, Geological Survey were
foeln Wesley Powell, Otindel €. ttarsh, Grove arl Gilbert, U, M. Davis,
and C. E. Dutton,
Powell, explorer of the Colorado River and wrilter of 2 classic
acventure story pased om that exploration, Iis usuvally dlsmissed in
‘ Just £hose words. Dub as Pernard DeVoto has pointed cut in his intro-

duectlon to Wallarce Stegner!s Beyond the Eundredth Merildien, Powell wos

a great sclentist who uged his 'mowledge to pierce through reomantic
mizgonceptions zpout The est and propese = realistic program for its

development, Powellfs Repart on the Lends of the irld Hegion af the

Inlted States 1is the first great scientilfle synthesis on the West.

Here he uszed the methods and data of sclence tno evolve an encompossing

Theory that would shape legnl, political, znd seelzl institutions in

a west dominated by the fact of aridlty, Even if Powell had nol becn
: the prophet of the Yest, his work 2# gecleogist and cthnclogist would

rave made him a great zeientlst., His founding of tuo of the most

influential sclentific government buresus would have made him a greas

man.

Zven though lowell’s later activities were of much greater maticncl
importance, his river Jjourney dowm the Colorado was, as 3tegner puis
it, symotom and symlbol, MNere he tegan the scientific aporoach to the
vest that would result in such momentous contributions. Caryonlands

: Hzvlormal Peri, Grand Canyon Fatlonal Furk, and (len Canyon Laticmal

Hepreation Ares zre suited to commeroration of Powellls gareet,







Jthiriel . Marsh, one cof the greatest hmerican paleontolcogisis,
rresident of the MHatlornal feademy of Scliences, 1s chlefly remembered

L -l

Tor his developmental history of the harse frop Eohippus to Fouus, the

clinching docwmentation ¢of the theory ol evolution, His work in
association with the Sreat Surveys and the U.S, Geologlcel Survey waz
Irstrumental in fixing the geologic ages and tracing the story of plant
and animal Iife in the West,

Farsh's work 1s commemorated by [Marsh Peek in the Uinda Hountains
of Utah where he &ld some of hls most important field investigntions,
tut ne sultable historle site 1s dmewn at the fime of this uriting,

Graove iarl Gilbert?s cantributions to geology were of the same
magndtude as Powellls. His brilllant theoretieal mind and vivid
lmaginetion found 1ts challenge in the questions raised by the geology
ol Tre Greal Pasin and the plateaus of Utah, Many of his theories have
continued o be considered valld in the light of half a century of
additicnal researsh.

Though he worked for U years with the Uheeler Survey, Gilbenits
most imporfant corntributicns date from his asgoeistlon with Pewell, boln
ir the Powell Survey and laber with the U. 3. Geglogleal Survey, His
"Report on the Jeology of the Henry Mountains” (Powell Survey, i577)
developed the Laccolltnlec Theory, a major step Covverd In fhe unders
Standing of voleands:m, His “Lake Bonneville" (U. 5. Geolegiesl Survoy,
1200} was the definifive moncprepn orn Shat subject. Gilbert, alowg

with W, H. Davis, was largely responnsible for the crention of the

o






subscience, physiography, which deals with the earth!s zurface and tic
processes by whilch Lt is being changed.

Gilbert’s base camp in the Eenry Mountalns of Uteh would be an
sicellent skte €o commemorate hils work, inown as Cache Jamp or Caxp
Ho, 1, the site is near Dugout Creek where that stream leaves the
western slopes of Ei., Zllen, The MeFillen Springs Camperound of the
Bureau of Land Heregement, which eontrols the entire Henry Range, 13
near the site and an Interpretive extdbit could be developed there,
The Henry ilounftairs themselves==the t:.r*pe-;site laccoliths~~sheuld te
conzliered eventually in the Natural Landmarks progran.

Feanvhile, Gilbertls strong asscciations with Capltol Reef and
Canyorniands should be exploited In the interpretive programs at these
sreas,

Capf. Clarence E. Dutton was another Powell protéed whe made his
geological mark while asscclated with the Powell survey and the U,5,

Geologleal Survey, His Report an the Ceology of the High Platezus of

Tteh {Douell Survey, 1880} and his Tertiary History of the Grand Canven

Listriet (U.3. Geological Survey, 1882) have ever since been sclentilic
clazgics and established Dutton for all time as one of Americals BT
Feologists,

Grand Canyon lational Park 1z the obvious corcomorative site,

W, T, Davig ranks with Powell and Gilbert im the development of
the sctence of phwslography, Bulldirg uper the worik of his Direde-

eesgors, he added new prineivles to the seience, sutlined the theory







nil prosressive stages In the development of land forms, and gave the

seience organization and definition. ¥His Physical Geograpry, 1808, and

Gecgraphical Essays, 1999, are hils mest famous werks., However, his

extenzlve field work in the Grand Canyon and = nunber of basiec monio=-
graphs derived therefrom were instrumental in the developrment of his
physiopraphic treories,

Grand Canyon  Hational Parl is apgain the suitable commemorative
site,

2. Tumacacord datlonsl Honument, Arizons

Spanish expeditions into the Southwest were accormpanied by sclen-
TiBts or naturallzsts whe reported on the geography and the flora and
fauna of the Znhes tirough whienh they passed, Thus Coronado!s eXe
peditlon reporfted the Zrand Canyon and the burfalo, Bui these early
ahservers made no notabls contrlbutions to theeretical selence, nor did
they often rize above the level of sheer wonderment at thelr discoveries.

With the comlig of the Jesults intc southern Arlzona a more
syztematic and vrofourd scilentiflc spirit was exhibited, Forenost
anohg These mlssionerics was Father Fusgebio Francisco Wino. His wori
a5 cartographer and geographer of Pimerfa Alta, as well a5 his
deseriptive wpliings, are still besic sources for naturalists, hista;
riang, and anthrobologists concerned with this region. Delng a man of
mAany pParts mino does not it neatly into any particular selentiflc
niche, but he car well be termed the first sclentist of the Southuecs’,

Tumacscord Hatiemal Yosument is the commemerative site,

[aw]






Perhzps the Tinest systematle sclentific trestise rendered Ly o
Jesult missionary was Fother Ignaz Plefferkornls Descriptlon of the
Province of Sonora, The first volwwe of this work iz a detalled
eatalogue of the anipal, plant, and mineral kingdons 1o the reglon
traversed by Pfefferkorn in his misslomary travels. Though hils longest
assignments were at the missions of Atf and Cucurpe in what is now
Sonera, Mexico, Plelfferkorn was alan stationed a2t mission San Gabriel
de Guebavl in Arizena at the junction of the Sonolta and Santa Cruz
Rivers, Kisslon Turacacerl was onc of Pfefferkorn’s visites at this
time., His natural nistory of Sonora enccmpasses the entire geographic
rrovinee up to the 0ila River and 1z far snd owey the nost significant
wori of its kird during the Spanish Peried, Fileflerkorn's study of
Senoran natural phencmena is more than & historieal curiosity,

Today's naturallsts find it an Invaluable scurce for tracing the
evolukion of %he Soncren desert Ifrom the mild-l0th century te the present,

The best site in the United States for commemerating Flefferxorn’s
werlk 15 Tumacscori {Tatiomal Honument,

Je Carlsbad Caverns Nationml Park, lWew Mexico

Vernon Oriande Balley, protégé and som-in-law of €, Hart Merrizo
{see below}, uwas Chief Haturalist of the Bureau of Dialogical Survey.
In the Tield of memmology especlally, he brought to fruition Werrian!s
Life Zone concepth, Kis studies in New Hexico were wepry slgnilicant,
resulfirg In a shell of official Tlologlczl Survey reports. Florence

aerrlian Eniley, Vernon's wife, warrants the §hitle of greatest Lmerioosn






woitan arnithelogiszt, Though nany of fhe pubdleations of thls hashand-
shia~yile team date from the 1020z, the field work upon which these
publieations were based began in the 1B60s. One of thelr favorite
Tield locations was the Carlstad-Ouadalupe Mountaing area of MNew Fexlco

and Texas. Yernon Balley!s inlmal Life of Carisbad Cavern Is pevhaps

his finest eseological study,
Carlsbad Caverns Netlonol Park Iz the best site to comcemorate
the Baileys? wark,

4, Big Bend HMatlonal Park, Texas

fecording to Professor C. P. Oliver of the University of Texas,
the most important Texas scienflst within the period of this study wes
Dr. William FMorton Uneeler. 45 Professor of Zoology at the University
of Texas, Dr, Wheeler performed [undamental research in entomoloegy,
rarticularly in nis studies of aniz. He was later asscciabed with
Esstern universltles and became a member of the Watlenal fcademy. &8
related by Dr, Oliver, Wheelerlsz published studies are basic works 1In
the selence af entomelogy.

Qther Iirmpertant werl was doene in Yexas in the flelds of geology
and blalogy, bui, with the exception of Yheeler, particular selentists
heve not been evaluated at this writing. dne site, however, ean be
iisted: Zig Bend Watlonzl Park, Lecording to Dr. CGliver, the Big Eent
aountry waz the great sutdoor laboratory of Texas scilentists, in muich
the same way that the Grand Canyon served 3¢lentists farther west.

it Big Zend are found fie sare zorts of startiling geologle and bielozic
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eonJunebions,. Singe the furn of the century, this region has attracte:d
many selentific expediticrs which have atfempted to urravel 1ts copplex

geology and varded ecologleal patierns.

Il






PROPOSED MIIT 0¥ THE WATTMMAL PALET SYSTEU

Charizal International Hemeorlal, Texzs

The Doundary Survey that fixed the line hetween bdexico and the
United Siates in the early 1850s resulted in signifleznt contributlons
in tre flelds of geography, geology, and biclogy, The rmest Impertont

docurent relating to the subject is Emoryls Report on the Imited States

: and Mexicen Boungary Survey (Washingben, 185§}, wnich includes two
volumes of scientific reports. In addition to the geographic and caric-
graphlce activitles of the Towographical Engineers who conducted the
survel, accompanying fleld selentlsts described the geclogy of the
toundary regleon and collected many biologlc specimens, These fleld
reports and ecolleotions becane the fools of Eastern scientists, who far
the first time had adequate materlal fo begin gereralicslng and theo-
rizing about the Scuthwest, Tie reglon's geologic hiztory was re-
consirueted. Doctor Farry and Lrthur Scholt adwvanced theeries of

' rountain-making, continentsl uplift, igneous intrusien and inundation.
Paleentologlet James Hall correlated strata formatiorns and began geolofic
mapping, EBolenlsts John Torvey and Jeorge Englemann, basing thelr wori

o the Boundary Survey ccllectlons, produced menumental works eon plant

3]

lassifieation, FZoologlsts EBaird and Sirard of the Smithsonian
Trstitution rade rimdlier contribuilons in thelir Gizcipline. Thedc
various seicniifie lebors, especlally in the fleld of geology, resulfed

in the firat groplirg ablteoels to asgipn prinelples of selentifle cauanl vy
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to the natural history of the Trans-Fisslissippl Yest, Thus the
scleatifie significance of the Boundary Survey can hardly be exags
gerated,

Thne propesed Chamizal Internatloral Hemorial at [1 Psso, Yexas,
would be an idesl site at wnlch fo commemorate the selentlfle woric of

the Boundary Survey.,

13






3YTES OF EXCEPTIONLL VALUE

1. <, Hart l'erriom Base Camp, Arizona

Locatlon: Coeconine County, at Litile Spring private
enclazve in Cosonine Fationzl Forest,

Ownershlp and pdministration: On C.0. Bar Livestock
Ca, land; owned by Mr, Jomrn Bebbitt,
Babbittts Dept, Store, Flagstaff, Arizona,

significance: fz 1in geology, so in biologyr, the lost yemrs

of the 1%th century brought to the forec a disvingulshed group of
syntheaizers in the Seuthwest. Most important of these was the grest
gocloglst Dr, O, Hart Merriam, Amerleats first bineeccloglst, who
cstablished the Lifa Zone concept in 1889 in the San Francisco
Fountaing of Arlzena. Herriam had accompanled the Hayden Survey 1n
1572, and was the founder and firzt chiel of the 1.3, Bureau of
Einlogieal Survey, predecessor of the present Fish andé Wildlirle Servica,
Trough kints of zonal distribution of plant and animpl 1ife had
teen dropped as early as the time of Humboldt, Merrlem waz the flrst
to sdvance and define %he Life Zone coneept in scientific terms., In
hiz report on the San Franclseo Hountaln reglon {1840} ke graphisally
recorded hds concluslons--that forms of iife are peculiar to given
altitudinal areas or gones, hence the deslgnation of e region or zone
by the presence of flora and fauna not found in ¢thers, Since tempor-
atures on north slopes dlifer from those on souin exposures, 1ife zZohes
do not ran en arbltrary contcurs, Latitude 18 alse important in geter-

mining alimate, This combination of alititude, expoasure, and latitude
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{elimate) is basic in the ceoclogy that goverms the existing distribation
of flora and feuna Ilndigencus o the verious regions, lerriamls concept
was fundanental in the development of the sclence of ecologymwthe most
Inportant modern generalization In the bielegleal field,

L5 imeprlea's first bio-ecologlst, lMerriam ranks in the top bracket
of hmerican seientists, His study of the San Franciseo Nountalns biota
was the first correlation of both plants and anlmals. His “laws of
temperature” delimiting 1ife zones and life distribution were fundameniai
to ilne Life Lone concept. It is true that Merriam over-generalized and
rade mistakes, DuE ils work was germinal to the development of the
nodern science of ecnlagy, He was a catalyst whe opened the gates on
uhet has proved to be the most frultful line of approach in modern
biclogieal gelence, ot only were his correct deductions arnd general-
Lzations useful, but iz the very process of disproving hls errors, other
gclentists were stimulated ic make fundamentally irportant contributions.
11 eealngizts and zoologlats Mnow and refer bto lerriam!s work, and his
repnrit on the Szn Francisco Mountains continues to be cited as the
ploneer model for bloecological studies., One noted commentator on the
lif'e seclences, 3, CTharles Yendeigh, aftecr disceunting Ferrlam's errvors,
stressed the Mundanental provocative nature of his work and the contintiiog
basic use of the life zone fool, locally and regionally, wherever
zeological studies ore in progress.

In the itinerzry sectlen of his report on the sn Francisco

Fountalns, kerrdiam stntes:
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Efter spending three days in outiitting ﬁEt Flagstaﬁgf, we
proceeded o Little Spring, a2t fhe north base of 3an
Franclsce FHountain, and pitched our tents in a grove of
aspens and pires, orn a lnoll Jjust northweat of the

spring, at an altitude of 2,500 meters (6,250 feet]. 7This
wzs our base camp for two montha ﬁEﬁgust and September
1859/, and from it rnumercus side~trips were made into the
surrounding eountry,

Present Status: Today Little Spring iz in 2 private enclave

within the boundary of Coconino Wational Forest. The land is part of
the 7,0, Bar Livestock Co. of Plagstaff. &3 shoim by the attached
photus the site retainz complete Integrity, The spring cove is on a
slope that opens upon a beaubiful meadod, {ildlife and handsome trees,
including very large aspens, glve the scene a pristine qualify that
recalls 15 charm for a blolegieal investigator, Little Spring is
enzlly reached hy o rood Forest Seryvies road, which branches off of
U.3. 180, It is located in 723H, ROE, 20 miles northwest of rlagstaffl,

lieferences: C, Hart Herrlam, Results ol a Blologleal Survey
of the Bar Francisce leountain Region . . . U.5.0.4., Dilvision of

drnithelegy and Marmalogpy. Worth fmeriean Fauna Series #3 (Weshington,
1590); Rexford F, Daubenmire, "Merriam's Life Zones of Worth imerdca,”
Gurrterly Review of Bieclogy, XIXII (Sept. 1338); S, Charles fendelgl,

"History and Zvaluation of Various Conecepts of Plent and inimal
Coremities in Horth Amerlea,” Ecolomy, YOIV (hpril 14954],






2, Desert Leboratecry, hLrizana

Locatlon: Pime County, just west of Tueson on Tumsmos Hill,

wnership and hdministration: COr, Terah L. Smiley, Director,
Geochronology Laboratories, Unilversity of irizons,
TUCEOn,

Significance: The Desert Leboratory of the Carnegle Irnstitubtlon

nf Vashlngtorn opened in 1903 at Tueson, Arizoma, For nearly half a
century it was the cernter for the study of Horth Lmerican desert
eoelogy, Notable amerg the distinguisned selentists who made the
Lesert laboratory & world=rlamcus instituflon were Dr. 2. T, Haclougzl
and Dr, Forrest L, Shreve, MacDougal's assoclation with the Laboratery
began Jn 1903; Shrevels In 1909, These men and thelr assnclates estan-
listed the scientific foundations fer the ccology of arid regiens. liost
important were their reports on the role of ardd conditlons in the
gvolution of flors and the mlgration of placts Irom humid zores. Thess
early studies covered not only the Southwest snd northern pexico, but
exnpenditions sponscred by the Desert Laboratory conducted rield exper-
Imonts and observatlons in fustralia, Asia Binor, Zgypt, Sudan, Libysn
Desert, flgeria, and South Afriea. These various research projects of
the Desert Labeoratory concentrated on desert vegetatlon, with speelal
attention to the morphelogy and physlolegy of the spinose and succudent
types vhich inhabit arid reglons, their adjustments fo arid conditioss,
dlatributicnal mcvements, and the phytogeogiraphy of deserts in general,
Secres of rajor publicatiorns by the CTarnegie Institution and hundreds

of articles conftributed to transactions of societies and to pericdicals
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resulted from the researches at the Desert Laboratery, Thesc contrie
buticns Were instrurental in sstablishing the scientiflic bases for desert
ezolegy, net only dn the Tnited States but throughount the world,

Present Status: The silte encompasse: some BCO acres cn

Tumamoc iill, or "Sclence Hill," Just west ol Tueson, Three major
bulldings date Irom the hisforie peried: PFoin Laboratory [opiglingzl
wing, 1903; main wlng, 1906); Buildings Ko. 2 and 3 (1506), These
bulldings and a number of more recent structures are used as labpraterics
1 the geoeshronclogy progran of the Unlversity of frizepa. The purpossz
of the currert program 1s to advance knowledge of geologie time, of
past climates, and of evolubicn of terreztrial bictas, Thus fthere iz
# direct lipe of continulty in the scientiflc work at the site, Tis
Dezert Laboratory wes founded in 1903, Ttz operations ceased in the
late 1930s and the area was transferred to the 1,5. Forest Service in
1ok0 for use as an experiment station, In 1950 1t beeame a unit of
the University of irizona, The grounds surrounding the Isboratory are
fenced to protect the merny type specimens identifled by the early
bofanlsts of the Carmegie Institution,

Heferenges; fAmnuel Repoarts of the Carmegle Institutien, 1903
ek, 5eq,; Historieal Files of the Desert Laboratory [In library of the
Tniversity of Arlzona); Forrest Shreve and Ira L, ¥iggins, Vegetation

Ard Tlora of the Soncran Desert {Stanford, 1%G4), irtrodéuction con-
tains histery srd eveluatinon of sipnilicares of Desert Laboracory,
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3, Lowell Chgervatory, Lrizong

Tocation: Coeotlno County, on #Hars HILl L mile west of
Filagstarll,

gsmershlp and hdministeation: Dr, Jeohn Seoville Hall,
Clrector, Lowell Observatery, Flagstafl,

Slenificance: Louell ¢Observatfory was founded in 1584 by Dr.

Percival Lowell, 1ithin the period of this study, this observatory wuas
the ore significant center of "pure” aclerce in the Southwest Region,
The sbservatory is tobed for Intensive studles of Mars {in cormnection
with whlch Dr, Lowell advanced the theory that the plenet was inhobited
bty Intelligent beings); the discovery of Pluto; znd Dr, Andrew £11iati
Dourlzsst researches into zodiacal light and sunspot phenomena, In
cornection with this latter work, Dr, Dolglass discovered dendro-
chronclogy, most offen asscciated with archeslogy, but probably nere
Turdomentally important in climatology. lost imperfant, however, is
tne fact that beginning in 1912 Dr. V. . Slipher of the Lowell
Observatery discovered the [irst observational evidence of the expanding
universe, Thls was a cosmeloglesl discovery of the first megnitude,
ranking in the history of astronomy with the Copernican fevolution, O
the basis of thls discovery alone, the Lowell (bservatory must be cci-
sidered one of the worldlsz most important astronemical centers,

Lewell Observatory stards ot lars Hill overilooking Flagstalf, 1o
continues, in the tradition established hy Dr. Loiell, in pursulng a
broad program of astronomical research. Lowell establisned the otzerv-

story primaTily for the purpese of studying the salsr system ond iis
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evolution, and estiszblished the piloneering approach to planevary
aztronomy. The Ilanetary LIbrary and Research Center of the ohservatory,
and 1fs status as the world center for planetary photography, are
symealls of the continuity of Lowell's original purpose.

Fresent Statuz: Of the historieal structures at the site,

the most Important is the original 189% housing for the historie 24-inch
Lowell Refracting Telescope, This instrumeni, installed in 1896, has
been 1n continuous operation since that time. The original library
and administration puilding, built in 1894, 1s now a resldence, but
retalng its exterlor historieal character, The present admindstration
building dates from 1314, The oversll infegriiy of the site is high,
ooth as to survlving historic structures snd the continulng use of the
observatory, Lowell Observatory 1s a privately endowed scientific
Institution adminizstered by the Pereival Lowell Zstate.

Relferences: Interview with Chief iAstronomer Herry Glelas,
0/15/6%; "The Towell Observatory", 6-page folder issued at the
cnzervatory; "Wotes and Professional Reports' of ¥, M. Slipher, Louell
Observatory Library; Jack L, Cross, et a2l,, Arizona, I%s People and

Fesources {Tueseon, 1960); Percival Lowell, Cbservations on the Flanet
ders . ., (Flagstafr, 1394-05, 1805),
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L, Trinity Sibe, New Mexdeo

Locatlon: Socorre County, some 25 miles south of 1.3,
330 on the Whnite Sands Missile Range.

Ounershlp and Administration: The Vhite Sands Missile
Range 1s a restricled Army installation; the
Trinity Site iz on land owmed by the Dept,
of Defense.

Significance: There i3 11t$le need te expound upon the

glgniflcance of the explosion of the worldfs first nuclear device atb
thiz site aon July 16, 184%5. An excellent account of the sclentific
research and development that lay behind the first atomdlc tomb test,

a3 Wwell as a narrative of events =% the test site 1tzeif, 15 con-

tained in the attsched 20th Arnmiversary issue of The Atom {L&3I, July 1%,
1955Y. Dr, Richard Heulett, Chlef Historian of the Atomde Energy
Commission, gives the Trinity Site first place in his lilsting of five
51fes recommendesd by the LECYs Historical jdviscory Committes for Land-
waTk status,

Present 3tzfus: The Ground Zereo area at the Trinity Silte 1z

enclosed by a2 oyclone fence sbout a mile in circumference, Within fhis
fence zre: (1} the lava-stone morment recently erected by the Army

al Ground Zero; (2} the fused, eroded stumps of three of the four
conerete plers that supported the steel tower on which the homb was
deforated (the other pler was vaporized, though remnants of 1ts stump
7ay be purled}; (3} scattered particles of trinitite, remains of the
J00~yard-radius shield ot zand Dused 1nto glass by the bomb; (&) mounds

of sand coverdng the reralns of three 61 by 12F7 concrete-~covered
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ingtrument bunkers at the west, north, ard southeast extremitles of
the fenced area; and (5} the almost irdiscernable saucer~like erater
seooped out by the bomb, but sipmee then bBlurred into its surroundings
y wind drift,

Jutzide the fenced ares are three conecrete camera bunkers~«two
about 1 mile due north of Ground Zers, one about a mile westerly.
slse wes$ 8O0 feet Crom Ground Zero are the remalns of the 2lU-ton
Jumbe eontalner and the twisted steel girders of 1ts aupport tower.
Irls great steel vessel was designed to contaln the explosion, ande-in
case af test failure-=fo held for recovery the achive plutonium, 2ub
it was never used, and though the ftower was destroyed, Jurbe survived
the explosion ungeathed,

Only the zites are left of the thtee ecormand bunkers that tore
10,000 yards south, wezt, and nnrth of Ground Zero, Lrmy authorities
destroyed them within the last 2 or 3 months because the wnoden supperts
of the heavy concrete protective shields were robilng, threatening
collapse, and because rattlesnakes were denning in them, COme of these
tunkers was Station South 10,000, the control center for the test
where J. Rebert Cppenhelmer, director of the atomis bembk project,

Mzj. den. Leslie E. Groves, overall director of the ¥Manhatftan FProject,
and dermeth Balobrldge, test director, listenad to the countdewn and
flrst saw She awlal product of thelr woris.

Zxeept for miseellaneous remrants of eguipment, power and telerhone

‘ ~ires, ete,, associated with tiie test, the only other siznlficarnt site
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is the @cDonald Ranch complex, The ranch house was used for final
asgembly of the astive materdial for the bomb, Reportedly, it still
stands zome 10=1% miles southeast of Ground Zero. The writer was unaklc
Eo vislf It.

Recause the Unite Sonds ilissile Range 15 a restricted area under
heavy sceurity guard, and because the Trinity 3ite is deep within the
range-~=practleally speawing, inaccessih16-;th13 tremendously important
site Las deterlorated badly., The Army!s destruction af the three
command hunsers, understandable as a safety mezsure, is an irreparable
catastrophe in terms of nistorical vreservatisn, Officilal visitors
o the slte are net discouraged Irom picking up the Temalning Fragments
ol trinitite, and the wrifer wltnessed one person recover g fragment
of partially fused concrete that may well have corne from a concerete
pier of the bomb tower., Remalning instrument and carera bunkers are
in poor condition and will douttless meet the same fate as the command
burkers unless a preservatlson poliey 1s adopted soon, The Jumbo
cenlainer has been badly damaged wlth torches ir the attempt fte cutb
it into manageable pieces for transportation to a nearby town (Las
“ruces or hlamogorde) as a "souverir." The condition of the MeDenald
Aanch 1s uriomaovrn.

Lt is strongly recommended: (1) that the Trinity Site {(Ground
Zero and all surroundlng structures, remalins, and sitez, Including
the tieDorald Ranel:) be deelared a Landrark eligible; and (2) that the

pervice, in cooperation with tiw ZEC and the Department of Defense,
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rrepare a site study resulting in an histordezl tase mep ond a

rreservation pelicy reloting to each sigmificant site, strueture, or
remain gt the Trinlty S51te and vicinlty,
Gbyiously, the Trinlty Site cannov become a Matiornal Park naow,
But someday, 20, 30, L0, 50 years hence, this site will be free of
present restrictions, and kistorically it will be even mere important
than it is now, If deferioration, destruction, and vandallsm are
: allowed Lo proceed as in the past, thds site~-like few others, 2 part
of the world's heritage—;will dizappear entirely,
Heferences: The Ltom (LASL, July 16, 1965); Richard Hewlett,
Tr licw Werld, 15139“46: fi History of the United States NAfTomic anergsy

Comcisglon {vol, 1, FPermsylvanla 3State University Preass, 1%02); The
First 20 Years at Los Alamos {(LASL, 1943),
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SITES ALSC COMSIZERED

Joask

« cort Wripple, Arizona

Loeaticr: Yovapal Counfy, 1 nile cast of Frescott on
A1t, ¥,3. B9,

firn Interestiayr chapter in the history of Southwestern nztural
selence was provided by the corps of distinguished Lrmy surgeon-
paturalists staticned at variocus military posts durdng the latter pars
ol the 1%th century, iiost Iinflvential of these was Dr. Elliott {oues,
one of the greatest opnithologists of all time and a proliflc writer

on the subject, Hig twomvolume ey Lo Norih American Birds is a

monent Lo his gerniug and 1liferary skill., While fudubon pepulariced
and dramatized ornithology, Coues unified and stebilized 1% as a
selence of the highest order, He was a founder of the Mmerican
OrnithologistsT Gnlon,

Begdguarters for Onoues! exfensive field work in frizona and Lew
r.exleo was Fert WUhipple near Prescoti, Arizona, presently a veterans
hospital with & numker of bulldings remaining frosm the late nilifary

perind,

2, Lamp Verde, hirizcna

Laeation: Yavepal County, at town of Camp Verde, offf
dtate Houte TY,

T, Edgar Llexonder liearns, slso an Aioy surgeon-naturalist, was
only slightly less influenitla’ than Coues on the course of Southwestern

natural sclence, During the 16805 he was statimmed at Camp Verde,






Srizonag, and tegan the collecticon of plaznts and andmels that, Ly the
time of his death 1z 1915, made him the greatest single coniribubor of
biological collections to the United States Hatlienal Nuseum, In the

period 1842=-G4, he explored the entire international boundary botsecn

=1

1 Peso and 5an Diego, ccllected 30,000 specimens, snd hecame the
leading authority on the flora snd fauna of the boundary reglon, iz
collections of plants made In Grant County, Hew Lexiceo, were cricleal

ir the preparaticn of the first state flora., In 1908 he was selected

by Theodore Foosevelt as naturalist on the Rogsevelt Expedition te Lfrica,

i tablet sct in & ledegc on Plummers XYs=land in the Pofomac REiver above
vasnington, & rallying place for naturalizts, marks the spet vhere
niz ashes wepre scattered.

Camp Verde, a well preserved and administered historie site in

Arizona, 45 well suited to commemarate Dr, Lizarns! work,

Y. Meteor Crater, Arizona

Lecation: Cocenine County, 5 miles south of U.S8. 66,

I, Y. Barringerls studies of metecrites at leteor Cratcr date
frem 1905, Trese zfudies vere the prelude to gquibte signifleant werl
in the 19308 on the conposition of meteors, affects of impact of
reteorites, =fe, Thougz Metesr Crater 15 more leogically a candidnte
for Hetural landmark status, Barringer's wori is signiflcant In the

history of scilence in its own right,

i, Fort Vingate, New Mexlco

Localdon: Heildndey Coumniby, 3 miles seuth of Intorstats 0,

-
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Perhaps the most famous independent plant collector of the South-
vest was zdward Palmsr, whe did extensive field work in Jew dexlco,
Arizona, and Utak in the 13708, Unfortunately, his vast collections,
stored in the U.5, FWational Herbarium, were litile used, therefore hiz
work did not achleve the significance of other less careful naturalists.

Fort Wingate New lexico, was one of Palmer!s more important base camps,

h. Los ilamos Scientific Laboratory, New Mexieco

Locatlon: Los nlames,

Los flamos Sclentlfie Laboratery, founded January 1, 1643, does
not meet the sriterion of age, but it is 3¢ significant in its
contributions fo the birth of the Nuelear fige, that 50 years of per-
cpectlve seens hardly necessary,

Tre nlstory already made at Los Alamos has been momentous [or the
entire world, The Laberatory was lounded for the purpose of developing
an instrument of uar, the nuclear fission bomb. Successful 1in that
w5k, LASL undertook a second assigmment--creztion of a "super" weanon
derlving energy from the thermonuclear Musion of hydrogen, Thiz mlgsion,
too, was suceessful, Since that time the Laboratory has continued teo
e the pation's foremost development center for nuclear weapons, Lore
than 90% of the fiszion and fusion warheads now in Aimerican stockplies
are IS0ZL devices,

The other half of ILEL = history-:the nonmllitary half-~is equally

Irpressive, Ever since 1943 the Leboratory has been making contributisns
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to fundamental scientlfie knowledge and to pescelful applicatlonz of
atomlie energy, The werld!'s first enrdched-uranlum reactor wes deslghned
and built at Los ilamos, where 1t has been in operation sinece 1944,
e world's flrst plutonium-rueled reactor went Inte operztion at Los
ilamgs 1n 1986, Tnls was alse the world's Tirst fast-neutron reactor.
In aore recent years the Lateratery has developed a resctor using
uranium phasphate fusl and anether using molten plutonium, bath for
the first time arywhere, 3Several rockef propulsion rezctors have
been bullt and ground tested, with flight tests scheduled 1n the next
fan years. The Laboratory oontinues to be a leader in maty other
peacsful flelds, irncluding chemistry and mefallurgy, Tbiology and
medleline, thermionle electricity, plasms physics, instrument develop-
ment and electronic computing.
This Niflce disagrees with the recommendztion of Dr, Richard
dewlett of the AEZ that Los ilamos not be accorded "exceptional value
: clagsifiecation., LASL's role as the Cocal polnt of nuclear weapon
research and develepment {as contrasted te the development and
production of nuclear materials at Osk Ridge and Hichland], and the
eercentpration here of an unparalleled peol of seientific talent
{Oppenheimer, Fermi, Bethe) seems to us to warrant this divergence
of opinlen. It is regquested that the Consulting Jemmittee and the
sdvisory Board tzike inte zcecount this difference of opinlen in judging

1
the site,

‘ 1. BSee attached enpy of The itom {LnSL, July 18, 1965).
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6, Fremont Cempslie, Utak

Loecation: Utah County, near tewn of Spanish Fork,

The prerequlzite of scientlfic work In the West was a2 firm
geographle foundation, The last great mystery of Smerlean goography
was finally and dcfinitively solved by Jokn €. Fremont durdng his second
exploration of the West in 1844, He 1t was who destraoyed one of the
Aanst persistent myths of American exploration by disproving the exiz-~
terce of the San Puenzventura River which was supposed {o draiun the
vast lnterior between the Wasszteh Range and the Sierra Wevadas, Having
clreled the area surrounding the Great 5alt Lake, he concluded that it
was & region of Interieor dralnage with no nutlet to the sea. On one
of the mest important maps in the history of Amerleczn cartography,l ne
ecpliled it "The Gresi Basin'e=a fundamental revelaticn in aAmeriecan
geography and a selentifle achlevement of the first pank.

Fremont, according to his Repart, formulated his Great Basin con-
riusion whlle sncamped on the southwest shore of Lake Titah at the
approxXimate site nl the modersn town of Spanlah Forlk, According to
Lr. Everetl Cooley, Director of the Utah Historical Soeclety, no atfennt
f&0 eVer been made £o Iocate the exaet site, beyond this approximation.
Fremont's henort provides no specific data or descripiions of terrain
tnat could be employed for this purpose, Today the area of Fremont's

czrp ia farm land with enclaves of urban and industrial development,

1. Fap of an Exploring Expedition to the Rooloy Meountainz in the
Year 1042 srd to Cregen and horkin Califernia in the Years 1o43-i4,
drawm by Charles [lreunss (Washingtern, IMAGT,
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AFPENDTX

Mscussion of Last or Unidentifiable Sltes

Systematlc scientifles work by Anglos began 1n the Scuthuwest wlthn
the Lrmy cxploring expeditions and surveys of the 19%h ceatury, most
particularly during $he period 1538 to 1863 under the direction of the
Topographleal Englineers,

The Maj. Stephen H. Long Expedition of 1819-20 1s representative
ol the earller firmy explorations, including in 1ts zivillan contingent
such emmirent scientists as Thomas 3Say, zooleoglst, fLugustus E. Jessup,
geologist, and Ddwln James, botanist. Despite the luster of these
names, the sclentists did not produce memorable results on the Long
Expedition., llorc significant than their eollections of new specics
n{ plants and animals, was Long's description of the High Plainsg as
“The Great ,merlecan Desert,” a eonception that has been bitterly fought
ever slnee, but walch, nevertheless, has been substantlally vindicsted
by men lile Powell and Weblk, and has proved the determining facter
of huran ecology in the aprld iest,

do =ife in Zouthwest Hegien ecan be 1snlated to commemorate the
Long Fxpedition,

+ * W = * *

Curing the pericd of the lexlesn War a number of Lrmy expediticns

gxplorcd the Southvest. Fremont crossed the (eeat Salt Desert of Utah,

Lts, James W, SLhert and William G, Peel explored the Canadian River
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country and, later, Hdew Mexico. Li. Willlanm H. Emory mapped Texas
and accompanled General hearny's Sy of the YWest from Fort Leavenwortn
to Californio via the {ila route across Arlzona. Capt. Ceorge Y.
dughes marehed with Genergl YWoolls army across wvexas into Hexieo, In
genersl, these expeditlons subordinated sclence to millitery consider-
ations. They dld, however, make notable contributions to seientifie
geagrapny, and Emory collected and described wany nev planft specles,
includlng the flrst scien{ific description of the glant cactus of
Arizona,

fslde Irom the difficulty of locating significant sites to cor=
memorate the Hexican War Reconnalssance, the nature of the scientific
work was superficial, as might be coxpected during military campaigns
in the midst of enemy terrltory,

* * % # +* * * *

Tre Paclfie Bailroad Surveys of 1HS3-5L, in addition te thelr
great geographie contributions, dwarfed all previeus scientific
a2s5ults on the Trans-iississippl West., The 17 published volumes of

the Pacilic Railrosd Reporis, plus scores of lesrned papers stemming

fron date ceollected during the Surveys, comprised a huge compendiun
that defined the seclentifie cutlines of the Far West, One hundred and
2ix scientifically trained men ncecoppanied the Topographical Engineers
nalking the Surveys, Fogt of them were Drntégés af ard had been
appointed by Americeats ftop selentisis-=men like Baird of the Smithe-

sorian, Jall, Torrey, iEassiz. Tie main furcting of these ield men






ves to oollect and describe e2ll phenomenz of any scilentific lrberest
and bring the data baek Zast to be classified by their mentors,

The 3urveys were conducted with such speed that 1t wss imposgible
to pursve specific scientific problems to conclusion, Thus, despife
the masses of blological data eccllected and the excellent work in
geology, partlcularly In desceribing the forces of ereslon, the ultimate
selentlfic resulis of the Surveys were disappointing in terms of
theorles or encompassing generalizations, Primarily, the work resulted
in rather superficial geological description and classification of
new biclogleal species, This was natural, for ¢lassificatlon and
description were the prevallling scientific spproaches nf the time.
ilso, the very mass of new data and the great complexity of Westemrn
geology prevented research in depth, The Rallread Surveys produced
a fast sclentific reconnaissance and a broad view at the level of
discovery, It would be the job of future generations to digest and
out to use the Irmense anounts of data the Surveys had collected.
Despite thelr limitations, the Railroad Surveys were immensely
sigrificant in opening up whele reglons that had been virtually un-
known to aclence,

Though the Railroad Surveys traversed lsrge parts of Southweat
Region and contrivuted valuable sclentific data, especially the geow
togical work of ¥illiem P, Blake in (iclahomats intelepe Hills, there
seems €0 be no partleular site that illustrates wmore than a fragment

of this contrinutinn,
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hz stated in trhe Introduction, some notable applleations of

Zastern inventilons occcurred in 3Southwest Reglon, One of these apolil-
catlons has been documented and its site approxiiated by Walter
Prezcott Webb, The inventlon was the Colt slx=sihooter; the event

waz the Battle of %the Pedernales, foughi in June 1544 about 50 miles
akove Jeguln, probably In fendall County, Texas., In this batile tThe
famous Indian fighter {apt, Jack Hays led a group of Colt-armad Texas
Rangers against a band of mounted Comanches and defeated them, <The
Rangers! success, according te participants, wms made possible only
beeause of the zix-shooters, wiich, for the first time, gave white
men a c¢hance in mounted combat against Indians using fast firing
tous-and-arrews, The Dattle of the Pedernales revolutionized Plaine
warfare, for 1t proved the ubility aof the zix-shooter "as the only
weapon Whleh enatled the frontiersman to defeat the mounted Indisn
in his ovn peeuliar mode of warfare,"’

Unforfunately, the slte of the DBattle of Lhe Pedernsles is only

apnroxioate,
L3 = k3 * #* * L *

seeording to NUR, Horiensen of the Utah State Historical Sociesly,
two potentlal "iInventilon" sites exilst in Utah: one associated wvith
John 5. Browning of Ogden, pioneer inventer of automatic weapons; and
a second relating to the early electronic and radlo developrments of
Fizileo Farnsworth., Helither the significance of these ments work nor

potential sites associsted with them have been evaluated 2t this writins.

1. CGuoted from the 1450 testimenial of iaj. George T. Houzrd,
TEEDE LI,
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KERRIAM FASE CAMP:

Little Sprinf Meadow, looking west

angd cammsite,

NPS Photo, §/4lL,

from spring
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Oririnal housing (1R9&) of 2L-inch Lowell

Zefracting Teloscope,

50111 in use.
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Remzains of concrete pler at northwest corner
of Ground Zero (impediate Toreground},
HP3 Photo, 7/05.






Closeup of Trinlty Site Monument.
NPS Photo, 7/65.






Deterlorated camera bunker one mile north of

Ground Zero; two others pre in simllar condition,
NP5 Photo, T/65.
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Remains of vandalized Jumbo container 800
fect west of Ground Zero, Twisted stumps

of steel girders from Jumbo tower on skyline.
HPS Photo, T/65.
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SOUTHLEST RECION
Epeliminary Contribution amd

Woriing LiSE of Gites
fo» "Sciznee end Inventlon"

INTACDUCTION

The Southwest was essentlally = frontler envircmment throuphous
the period covered by this study. Thus cne looks in vein for fundamental
accomriishments in such pure sclences as physics and chemistry., Iabora-
tory facilities of the type that would result in such esccompllshments
Were nonexlztent, The same sorts of enviroumental limitutions apply to

the fleld of inventicn, though there were some notable spplications of

inventions that had been developed In the East.

Very significant seientific worl: was done, however, in two rields:
anthronclory and the natural sclences--prinmarily blelozy and geolosy.
fnthrepelogy (ineluding 1ts subdisciplines=--archeolosy, ethnelopy,
linguistics, efe,), is not treated in this study, it being bhe opinion
of this Regpion that this broad field should be iIncorporsted into a
speclal theme study dealing with the sooial sciences,

Thus we come to the crux of this discussion: the natural sciences.
He may concelve of the Scuthwest &s a great open bool exhiblting some
of nature!s aost stupendous wonders, some of its most fantastic geclogic
manifestations, some of its most variezated landscapes and 1ife zones.
Lz the Scuthwest was culturslly a raw and extreme land, S0 was it raw

and extreme in nature. From the time of the first Spaniard right up







to the preosent day the scientist has fownd rature cxpesed here, naked to
the slerents, In the deserts, in the mountains rising abruptly frem the
desaprbs, and in the canvong sashing the deserts, $he scientist found
tnereditle conjunetions In geolopy scd biology. In a few hours he ¢ould
hike from Sonorzn desert to AMloine forest in Seuthwestern mountalns, or
descend throush twe billion years of earth histery in Grand Canyon,
Thuz, 1n natural scienee, a3 1n art and litersturs, the Southwest was
the Fation's rreat oubdoor laboreiory and nlace of Inzniratlon. Here
pare the savants of tne Fest to gather objects and improssions whilch they
took baek Fost o their laborateoriszs, For most of the neriod hers
nonsidered, the basic appooach fo the Scutiwestarn frontier in science,
23 1n every other field, was extracilve.

e history of science in the poe~1515 Scutiwest falls infeo two
gistingt, thouph overlappinz, stames:

{1} The era of the fleld men who collected prd clascified;

{2} the erz of the theorizers who systemztized and synthesized,
in general, it may Le said Tnat finding sites %o assoclete with the {irst
erz iz Aiffleunis, for most of this work was accomplishked by sclentists
accompanying government snd nilitary surveys and exploraticns, The
sooups conducting these expeditlons were "passing through' and did not
pouse anvuhere lany enoush B2 establish geographic neints of special
sirmiflcance. There are a few sltes, however, assoclated with the
zecond era, as well s some that do not it neatly Inte eltner category.

Trhe materlial that follows, Includins site degeriptions and evalu-

atione of the wory of partienlar outstanding seientists for whom it






would be desirable to find sife assvelaticnz, 1s hased on preliminary
docunentary research and consultation with such noted authoritiss in the
Tield of Southwestern ratural sclence as Natt Dodpe, former Regioral
Haturalist 1n this 0ffilee; Dr. Willlam I, IleDougal and Pr, Lrdith

Jotmsen of the Iluseum of Horthern .rizcha; and br. C, P, Oliver,

Chalrman of the Zoology Deparinent of the University of Texas. It should
be erphasized that the findings are tentotive arnd will have to be econ-
I'irmed through further research, consvltabtion, aznd fleld work--a task

which will be completed by mid-September,






CEWERLL DIECUSSION
GF SITES
LHD GCIENTISTS

2ponlah Period

Spanish expedltions into the Soubthwest were accompanled by sclen-
tists or naturallsts vwho reported on the geoorephy and the flora end
fainz of the zones throush which they passed. Thus Coronade's expedltion
reported the Crand Canyon and the buffalo, Tut these eerly observers
made ne notable contritutlons to theoretical seclence, nor did they often
risze above the level of sheer wonderment at their discoveries,

With the coming of the Jesuits info southern Lrizonia a more sys-
femptic snd prefound scientifie spirdlt wasz exhiblited. Foremost among
these misslonarles was Father Euseblo Francisco dne, His work as
carvographer and geoprapher of Pimezfa Llta, as well as his deseriphbive
vritings, are st1l11 besic sources for naturalists, histerlans, and
anthropologlsts concerned with this regiorn. Peing a man of many peris
Kino does not it neatly inte any particular sclentific niche, but he
can Wwell be termed the first sclentist of the Scouthwsst. L5 such he
should be mentiloned in thiz study, and either Tumscacorl Nationgl
lenument or Sen Xavier del Pac should be treated in the "Llso Considered”
cotegory.

Relerences: Herbert E, Telton, Lineo's Historical Memolr of Pimeria

Alta {Terkeley, 1G4E]; , The Padre on
Horsebacsk [Chieago, 19563).

Perhaps the Iinest systematle selentifle treatise rendered by a

Jesulft missionary was Father Ignaz Plefferleorn's Desoriptlon of the

Provinee of Sungzg. The [irst volume of %$his work is & detailed







catalogie of fthe aniral, plant, and mineral kingzdoms in the regieon
traversed by Pfefferlcorn In his mlssionary travels, Thouzh his lonpgest
asglrrments were at the missions of Atf and Cucurpe in what 15 now
gonora, ilexico, Plefferkorn was alse staticned at mlssion San Cabriel
¢e uebavi in firizora at the Junction of the Sonolta snd Santa Cruz
Hivers. ({lissicn Tumgcacerl was one of Pfefforkoyn's wvlsitas at this
time, Hix ratural history of Sonora encompasses the entire peopraphic
provines up to the (ila River and 1s far and avay the most signifleznt
worik of its kind durdng the Spanish Peried. Ffeflferkorn's study of
Soncran natural phenomena Is more than a historical curiosity. Today's
raturslista find it zn invalusble scurce for tracling the evolution of
tre Sonoran desert from the rid-18tk century to the present.

The best site in the United States for commemorating Plefferkorn's

vork ls Tumacmeorl ¥ational Iornurent.,

delerences: Ellloft Coues, On the Trall of a2 Spenish FPioneer, Corees
Diary, JT?E:E {lew York, 1U00}; Ignze Plefferlcrn, Sonora,
4 Deceripflion of the Province (ilbuquergque, 1949),

Iany other Spanisth misslenzries made sclembilic contrlibutions,
notable amonyg them (zrees gnd Escalante., Tut thelr work was nnt of tre

TMindarental isportance of that of $ire and Pleflerisosn,

Early faglo Perlod

Systematle sclentific work by Anglos tepan 1n the Soutivest with the
army explordns expeditions and surveys of the 19%h ceniury, most
pariicularly during the period 1438 to 1893 upder the direction of the

Toposrarhical Enginecrs,






The 1123, Stephen H. Long Expedition of 181C-20 is representative of
the earlier frry exploreticns, Including in 1ts civilizn contingent such
emminent. sclentists as Thomas Say, zoologist, furustus E. Jessup,
reoloslst, and Edwin Jemes, botanlst, Desplfe the luster of these nanes,
the sclerntlsts did not produce memorable resulis on the Long Expeditian.
lore significant than their eollections of pew specles of plants and
aningls, was Long's description of the Hisn Plains as "The Creat American
Desert,” a concevtion that has been ditterly fouzht ever sinece, but
which, nevcitheless, has been substantially vindicated by men 1ike
Fowell gnd Uebb, arnd has proved the determining factor of human ceolory
in the arid Tlest.

d2 site ln Scuthwest Reglon ean be isclated to commemorate the Long
Fzpedition.

The prerequizite of seientific work in the Yest wes a firm peographic
foundatlen, The last great mystery of imerican jeosraphy was Finally
and def{initlvely solved by John €, Freiont during his second exploration
of the Vest in 18%%, He it was vho destroyed one of the most persistent
mysias of fmeriesn exploratlon by disproving the existence of the San
Luenaventura River which was suppeosed to dra’n the vast interior between
the fasaten Ranpge and the Sierre Mevadas. Having cireled the ares
surrounding the Creat S2it Iake, he concluded that it wss a rTesion of
Interier drainage whth ne outlet Go the scx, noong of the most inmportant

maps in the historzy of imerdican cartography,l he czlled 1% "The Grest

1. Iizp of an Ixploring Expedition to the Rocky iicuntains in the
Year 1842 2

d Lo Grecon and Horth (allfornia in tnz Yoars 185 5-50, drawn
by Charles rrouss (Yeshingbon, 1835},







Tasin"--g fundamental revelation in imerican reogravhy and a selentific
achlevernent of the [irst rank.

Fremont, gccording to his Repoert, formulaled kis Great IMasin con-
clusion while cneanped aft Utah Lake on flay 23, 1844, Reportedly, this
site cegn 3t11l ke loecated today,

References: lorde (riffen Cline, Explering the Jreat DNasin (Horean,

1663}); willien Hd. Goetzmann, srmy Cxcleratlon in the
imerican lest, 1803.1863 (iew Haven, 105¢).

ITuring the perded of the jlexican VWar o number of JiIrmy expeditions
explored The Southwest, Fremont crossed the Oreat 53t Desert of Utzh,
Lis, Jares V. Lbert and Willlam G, Peck explored the Canadian River
country and, later, Hew Hexice. Lt, Williem H. Emory mepped Texas and
gocospenied Cenersl Xesrny's frmy of the West from Fort Leavemsortn: to
Callfornla via the Cila route acress Lrizena. Capt. Ceorpe UL Hughes
poreied with Ceneral Vecl's aToy across Texas ince jexlco. In general,
trese expeditions subordirated sclence %o ollifary considerallons, They
did, nowever, ralke notable contributions teo sclentific geopraphy, and
rrnpry eollected and deserived many new plani species, ilneluding the
first selentific descriptlon of the giant cactus of Arizena,

Jaside frem the AliTiowlty of localtlpp sicnificont sites ©To com-
memorate the Mexican War Reconnalazzice, Lthe nafure of the sclentific
worl was superficial, 25 mirnt be expecied during militzry campaisns In
the midst of enemy territory.

The Touwndary Survey tnoct fixed the line betuween llexico aind the United
States in the esrly 19508 resulted in sipgnificent contributions in the

ficlds of geography, reoleogy, and bieology. The most important decurent

-






relating te the subject 15 Cmory!s Report on the nited Stztes and Nexlcen

Dourndary Survey {Vashington, 1859}, which Includes two volumes of

scientific reports. In addition to the geopraphile and cariographic
gctlvities of the Topographical Erngineers wvho conducted the survey,
aceompanylng field sclentists described the geolosy of the boundary regdon
and collected rany bicleglc specimens. These fizld reports and collections
Lecame the tools of Eastern sclentists, who for the first time had
adequate materisal to begin generalizing and theecrizing about The Soulh-
west. Tre reglen's geclegic history was recconsiructed. Doetor Parry
and iHrthur Schott advanced theories of mountain-maling, continental up-
lirt, ipneous intrusion and inundation., Paleontolopist James Hall
correlated strats formationms and besan meolosic mepping. Cotandsts John
Torrey and George Englemann, baslng their work on the Zoundary Survey
¢collectlons, produced rorumental woris on plant classiflcation., Foologlsts
Taird and Cirsrd of the Smitisonizn Institution made similar comfributions
in their diseipline., These wvarlous sclentlfie laters, especlsally i the
field of gpeology, resulted in the first propine attempts £o assien prin-
elples of scientillc causalify %o the natural history of the Transe
Hisslssippl Vest, Thus the sclentific significance of the Toundary Survey
can hardly be exazperated.

Tre proposed Chamizal Hemerlal Park szt El Pase, Texas, would be #n
ideal site at which to compmenorate the sclentific york of the Dowsdery
Survey,

Reference: Joefzmaan, Lrmy Exploration,







The Pacific Rallvoad Surveys of 1f53-5%, in addition %o thelr
great geosraphle contributions, dwarfed all previous seientific
aszaults on the Trers-Hississippl test., The 17 published volumes of

tiie Pacific Hallroad Reports, plus scores of learned papers stemming

from data collected during Tne 3urveys, comprized a huge eompendium that
defined the sclentifie sutlines of the Par Vest., One hundred and six
scient]ifically trainsd men accompanied the Toporrapilcal Erpdlneers

making the Surveys. [ost of them were protérds of and had been appointed
by Imerica's top sclentiste—-men like Talrd of the Smithsonisn, Hall,
Torrey, /zasoiz., The main fmetion of these fleld men was to collect
and descrilbe 21l phencmena of any scientific infterest and brine the data
hacle Eagt to he oslassified by their mentors.

The Jurveys were conducted with such spead that 1% was impossitle o
pursue specific selentliic problems fo conclusion, Thus, desplte the
masses of biclopgical date collected and the exeellent work in gealogy,
rarticularly in describing the foroces of erosion, the ultimate scientifia
results of the 3urveys wers disappointing in terms ol theoriss or
enconpassing sencralizaticns. Primerlly, the work resulted in ratier
superfieial geological description and classification of new blological
specles, This was rafural, for tlassificabtion and deseription were the
rrevailing selentifie approaches of the $ime. [lso, the very mass of
new date and the great complexity of Yestersn meology preverted research
in depth, The RBailroad Surveys produced g [est sclentlfic reconnalssance
end a bread view at the level of discovery. It would oe the job of

future peneratiors to dizest a2nd nut to use the lomense amounts of data
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the Surveys hed coliected, Desplte thelir limitations, the Rallroad
Jurveys were Ilmmenscly sigmificant in opening up wiole repions that bad
keen virtuglly unimeun to science,

Though the Rzilroad Surveys traversed large parts of Bouthwest
Aepglon and ¢ontributed velvaoble selentific data, espeelally the meo-
logicel worit of Willlam P. Dlake, there seems to be no particular site
that illustrates mere than 2 fragment of this contribution.

References: Goetzrann, firmy Exploration; Ceorpe Leslie IAbright,

Cfficial Explorations for Pacifie Xailroads, 1853-1855
{Terkeley, 1921}

an interesting chapter in the history of Southuestern natural
sclence was provided by the corps of distinsuished firmy surgeon-
naturaliists statiored at various militery posts gduring the latter part
of the 196h century, Liost Influential of these was Dyr. Elliokt Coues,
onc of the greatest ornithelogists of 211 time and a prelifie writer

or. the subject, His two-volume liey te HNorth fmeriecan Pirds 15 a monument

to hiz geriws and literary skill. Uhile fudabon pepularized and
dramatized orrnithology, Coues unified and stabilized it as g sSeicnce
of the highest order. He was a founder of the imeriean Crnithologlsta!
Unlor,

Headquariers for Coues' externslve field Work in jrizona and New
vleXlco was Fory Whirple near Prescott, Arizona, presently a veteorans
hospital with & nunber of tuildings remaining from the late military
period, This mipht be an "ilso Considered” site,

Eeferences: J, Stokley Llpon, New liexieo Tirds {rltuguerque, 1961];
Joseph Lran, Rorly [Mountsln Haturalists (Denver, 1950);

Flercnce jjerrlam Cailey, Lircs of Hew Lexico {ilbuquergue,
19281,
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Dr. Edgar ilexender Mearns, alse an frmy surpeon-naturalist, was
only 2lightly less influential then Coues on the course of Southwesfcorn
natural sclence. During the 18808 he was staticned at Camp “‘erde,
Lrizona, and beman the cellection of plants and anlmals that, by the
tize of his death in 1914, made him the greatest single centributor of
biolegical esliectleons to the United States Mationsl Museum. In the
period 1892-04%, he explored the entire inberrational boundsry between
El Pazo and Sgn Diegn, collecting 30,000 specimens and becoming the
leading autherity on the flors and fauna of the boundary region, His
collectlions of planfs made in Crant County, New [exlco, were critfcal
in the preparation of the first =tate flora, In 1908 he was selected
bty Theodore Roosevell as raturalist on the RHoogevelt Expedition to
sfrlea. 4 teblet set in a ledgse on Plummers Island in the Pobomae River
above Uashington, a rallying place for waturalizts, merks the spot uiere
his asies were scattered,

Camp Verde, 8 well preserved snd administered historic site dn
firdzong, iz well suited to ecopmemoarate Di. Hearns! work, It would be an
“ilso Considered” site.

Refererses: Lilgon, New Hexico Tirds; Ewsn, Roclky ilountain Haturalists,

FPerhgps the mest famous lndependent plant collectar of the Soubth-
west was Edvard Palmer, who 4id exftenalve field work in MNew liexicao,
irizona, and Utgh In the 1870s. Unfortunately, his vast collecticns,
stored in the U.8. Hational Hevbarium, were 1ittle used, therefore his

Woerk €id not achlisve the signifizance of other less c¢arelful naturalists.
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FertUingate, Hew Mexlco, was one of Palmer!s more important base
camps and ¢an be listed in the “ilso Woted" category.

fdeferences; Ewan, Bocly jlountain Naturzlists; Rogers ileVaugh, Edward
Palmer, Flanv Explorer of the ‘merican est (1955).

late inmle Perind

The post-Clvil UHar years inaugureted a new scientific era in the
Southwest. The period of reconnaissance =rd dizcovery was larsely
replaced by eone of research in depth snd the beginnings of theoretical
generalization--a trerd that continued to ga2in momentum throushout the
pericd under study.

Four peological and geographical surveys, later called the Greet
Surveys, undertook the massive task of finding out what lay west of the
hundredth meridfan, Parties led by Ferdirand Vandiveer Hayden, medical
doctor turned geologist, Clarence lng, aristocrat and Inteliectual,
John Wesley Powell, congueror of the Colorado River. and Lt, Cecorge Ii.
Yheeler, determined militery man and scientist, roamed aver the wild
country daring the years 1807-79, observing, aralyzing, theorizing,
rApping, ong, at the end of emch season, returning o Weshington to
puhilch Sheir results. The lnguiries of the Great Surveys into fgeclogy,
Geography, and hiclogy Torsmed the basls for much of the knowledge of the
pryslecal West., Their seienkific contributions were enormous, most of

Ehem published in some 3120 major wvolunes licted In the Checlklist of

United States Public Docurents, 17871070, In 1879 the Creat Surveys

wers corsolideted Jnic the United States Geological Survey and the great
worle contlnued tazcushout fhe perisd of %his study and down to the rresent

day.
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In terms of sclentific achievement in Scuthwest Region, the glants
of the Creat Surveys ard the subsequent U, 5. Ceolegical Survey were
Join Yiesley Powell, Othmiel €, Harsh, OGrove Yarl Cilbert, VY. 11, Davis,
ard . BE. Iutton.

Powell, explorer of tre Colorade River aznd wrlbter of a claszlc
adventure story based on that exploratien, is usually dismissed in Just
those words. Tut as Ternard DeVotoe has polnted out in hils introduecticon

to Wallace Stegner’s Eeyond the Hundredth lerldian, Towell was a fSreat

selentist who used his krouwledre to plerce throush remantic misconceptions
ghout the West and propose a reallistle program for L1tz development.

Pawellts Report on the Lornds of the Arid Repion of tihe Unlted States i3

tre first great sclentific synthesis ¢n the ltest. Here he used the
metiods and data of sclence to evolve an enconpassing theory that would
shape legal, political, arnd social instltutions in & Vest dominated hy
the fact of aridity. Even if Pouell had not been the prophet of the
llest, hiz work as gesologlst and ethhologist would have made him 3 great
gelentist. Hlas founding of two of the mest influential scientific
governrent bureaus would have made him a great man.

Even though Fowell's later activities were of mueh grester noticnal
irportance, hls river journey down the Colorade ias, as Stemner pubts 1t,
symptom and symbel, Here he began the sclentlifiz mappreach to the ezt
that would result in such momentous contrlbutlons, Foth Crand Canyen
Hatlonal Peri and Glen Sanyoen Wationol Recrentlon hrea are sulted bo
cormemoration of Powell's caveer.,

Lieferences: HRichard &, Tartlett Great Surveys of the fmerican UVest

{Horman, 1%562): Wallmce Stegner, Feyond tie Bundredth
Feridian {(Desten, 1495410,
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Otknlel C. llarsh, one of the greatest Jwerican ralesntolcoglsts,
Fresident of the Wational licoademy of Sciences, 15 chiefly remembered

Lor his developmental kistory of the herse from eohirpus to eguus, the

clinehking documentation of the theory of evolutlen, Hiz work in
assoclafion with the Creat 3urveys and the U.5. Geological Survey ms
Instrumental Ih fixing the geoloplc ages and tracing the story of plant
and animal 1ife in the lVest,

tarsh's dorle is ecrmenorated by lMarsh Peai In the Uinta Tountains
of Utah vhere he did seme of hls most ipportant Lileld lvvestlgatlons,
but no suitable historie site 1= imown at the time of this writing.
Refercnces: Stefner, Teynnd the Hundredth Merddion; Taptlett, Creat

Surveys: Charzes Schuchert, O, ¢, iarsh, Pieoneer in
Paleontolory (Hew Haven, 194QF,

Grove dorl Cllbert’s centributdens fo geclony were of the sape
magnltude as Powellls. His wrilliant theorctical mind and vivid
Iraginatlon found ifs challenpe in the questions raised by the peolopy
of the Crezt Tasln and the platesus of Utsh, any of his theories have
continued te be considered walld in the light of half a century of
additicnal research,

Though he worlted for 4% years with the “heeler Survey, Ollberits
most impertant coniributicns date from his associaticon with Powell, both
In the Powell Survey and later with the U. 5. feolopical Survey, His
"Report on tie Ceglogy of the Henry liountains” (Powell Survey, 1877)
developed the Laceolithie Theory, a major atep forvard in the under-
standing of veoleanism, | Hisz "Lake Tomneville" {U.,8. Ceoclomiecal Survey,

1800} was the definitive menograpb on that sublect, Gilbert, aleong with






Y. H. Davis, wes largely responsible for the creation of the subscience,
nhyslegraphy, which deals with the earth!s surface and preecesses by which
1t 1= belng changed.

Gilbert's bhase camp 1n the Henry MHountains of Uteh would be an
excellent site to commemcrate his work., rfleld work is necessary to
verify thiz site.

References: Carroll Lane Fenton and FHildred Adems Fenton, (lants of

Geolopy {New York, 1952); Dartlett, Great Surveys;
gtemner, Celond the Hundredth Meridian.

Capt. Clarence E, Dutton was angther Powell protégd who made his
pealaglcal mark while esacociated with the Fowell Survey and the U, 3,

Ceclaogleal Survey. His Report cn the Ceclopy of the Hipgh Flatesus of

Uteh {Fowell Survey, 1880) and his Tertiary History of the Crand Canyon

Diztrict {U.S. Geological Survey, 1832} have ever since been seientifie
clacsles ang established [utteon for 2ll time as one of Lmerica's preat
gealomists,

grand Canyon National Park 15 the obvious commemerative site,

References: DPartlett, Oreat Surveys: Jtegner, Teyeord the Hundredth
lMeridian.

17, #l. Pavis ranks with Powell and Cllbert in the development aof
the sclence of physigqpraphy. T™ulldlng vpon the work of his predecessors,
he added new principles to the science, cutlined the theory of
progressive stages in the developrent of land forms, and gave the

sclence organizaticon zand definition. His Physlcal Ceography, 1868, and

Ceopraphical Essays, 1990%, are hls most famous works, However, his

extensive field work In the Crand Canyon and a rvmber of basic mono-
graphis derived therefTom were Instrumental in tlhwe development of hls

physiographle theories.
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Grand Canyon Hetdonal Park 15 again the suifable commemorative

site.

Refercnces: Ralph Stockman Tsrr, Physicgrsphy (New York, 1928); Edwin D.

Melee, Lnefent Landscaves of the Crand Canyon Reslon
{Flagstafll, 1931].

5 In peology, so in blelegy, the last years of the 19th century
brought te the fore a distinguished group of synthesizers in the South-
west., flost lmportant of these was the preat zoologist Dr. C. Hart
Ferriam, who established the Life Zone concept in the 1890s in the San
Francisco [Mountgins of Arizona, Merriam had accorpanied the Hayden
Survey Iin 1872, and was the founder and first chldef of the U.S5. Fureau
ol Tiological Survey, predecessor of the present Fish and Wlidllfe
Service.

Though hints of zonal diztribution of plant and animal 1ife had
been dropped as early &8s the time of Humbeoldt, Herriam was the first
to advance and define thre Life Zone concept in sclentifle terms, In

his treptise Results of the Tlological Survey of the Szn Francisco

Mountain Region and Desert of the Little Colerade in Arizona (1890), he

grapnically recorded his conclusiona-«that forms of life are peculiar to
filven altitudlnal areas or zomes, hehce the designation ol & reglion or
zone by the presence of flora and fauna noet found in others, Sihce
temperatures on north slopes differ from those on sguth exposures, life
zones dg not run on arbitrary contours., Letitude iz alse Important in
determining climate., This combination of altitude, exposure, and
latitude {climaie) 1s basice in the ecology that governs the exlsting

diztribution of flora and fauns indigenous te the varliouz reglons,
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Herrlam's coneept was fundamental in the develepment of the sclence of
ecolagy--the most importent modern generalization in the blolomical
Tield., The high repute in which Herriam's worl is 3%111 held 1s nttested
by the recent meeting at the Museun of Northern LErizona, attended by
blologists from all over this Nation and Canada, conmemorating hils
gcologleal studies in Korthern frizorsa,

(lerriam's base camp at Little Springs in the San Francisco Hountains
1s still preserved and Crequently visited, Pending f1e1d investigation,
it would ceem to be an "Exceptional Value" site.

heferences: Ewan, FRocky Fountoln Naturalists; Ligon, flew Hexice IMrdz;
Dr, Lrdith Yohneen, lussum of Northern Arizoha,

Vernon Oriande Tailey, protéeé ard son-in-law of €, Hart lierrian,
Wzs Chlefl Naturalist of the Nureav of Tlelegical Survey., In the field
of mammology especislly, he brought to frultion the Life Zone amoept,
Hiz studies In Hew Mexico were very significant, resulting in a shell
of official Tlolopicel Survey reporis. Figrence Herriam Talley, Vernonls
wife, warrants tire title of greatest smerican women ernlitholopist.
Though many of the publications of this rusband-and-wife team date from
the 1%20s, tihe field work upon which these publicatiors were based tegan
ir the 18%90s. Cue of their favorite field locations was the Caplsbad-
Guadalupe lipuntaing ares of New Fexipo and Texas. Vernon ILailey's

antral Life of Carlsbad Cavern is perhaps his finest ecologleal study,

Carlshad Caverns Wationaz) Park is tiw best site to commemorate

the Tallerys' work,

References: Ewan, Rocky Meuntain Neturslists; Ligon, New Hexieo Tirds;

Florence Herriam Tailley, Tirds of Hew Mexico.
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The Desert Laboratcry of the Carmesle Institution of Hashington gpened
in 1903 at Tucson, iArizona, For nearly half a ventury 1% was the center
for the study of MNorth /fmerican degert eeclogy. Motable ameng the
distinpuizshed sclientists who made the Desert Laboratory a world-famous
Institution were Dr, D. T. ilacDougzal and Dr. Forrest L. Shrave, liachougal's

gsseclation with the Laobovatory began in 0%F; Shreve's in 1909. These

[
LY

ren and thelr associates established the selentific Toundations for the
ecology of arld repiens. [iost imporbtant were their reports on the rale
of arid conmditlons in the evolution of flora and the mipration of plents
Trem humid zones.

The Desert Laboratory is now & unit of the Universiiy of Lrlzona
end 1= located In the msountzins west of Tucson, Depending upon the
Integrity of the site, it might be classified In sither the "Exceptional
value” or the "filso Concidered" categories,

References: Dr, Lrdith Johnsen, Museum of Northern . rizona; Forrest

Goreve and Ira I, Wiggings, Vepeistion and Flora of the
Sonoran Desert (Stanford, 196hL},

Ernest Thempson Seton was a naturallst-popularizer whe dld for the
couthwest what John Turroushs did for the Hudsen River region, { pro}ific
writer, he preduced more than 40 volumes of nature studies, plus scores
of sclentific artlicles and treatises that are standard in avery nuseum
and zoo. To Seton belcnss the eredlt for the modern wmethod of field
identification popularized by Roger Torey Peterson in his series of Fielqd
guldes, It was Seton who In his drawings first used that device of
erphasizing the definltive characteristics of a specles which can be

cbserved from a distance, Seton i1llustrated all of his own boolis and






made hundreds of drawings for museums and other inscivutions, DIy many
he is considered the best animal artist whe ever lived. His magnum opus,

Life Histories of Horth imerigen Game Animals (1908}, 4is a basic work in

the ield of se¢lentific natural histery and iz vsed throushout the vorld
a5 an authoritative reference on the 11fe histories of Nerth Lnericsn
rarpals, Setonis work in the Scuthwest hepgan in 1893,

Seten Village, just south of Santa Fe iz g fitting site to cormemorate
Seton's life, Here are displayed thousands of his sketehkes and the
50-plus wolwres of his sclentific Jovrnals upon which his writings were
bascd, TCecause Seton Villapge dates from 19230 it showld be tregated in
the "ilso Considered” category.

Reference: Farida .. Wilsy, ed., Ornest Thoppson 3eton's fmeriea
{Hew Yori, 1ochh,

tecording to Professor &, P, Dliver of the Unilversity of Texas,
the nost lrportant Texas sclientist within the perlod of this study was
Dr. Willlem lorton Waeeler, G5 Professor of Zoolory at the University
ef Texas, I, VWheeler perforred fundamental pescarch in entomology,
perticularly in his stuedies of gants. He was later assesiated with
Ezgtern universitles and becarne & member of the Hational fcademy. 03
related by Dr, Oliver, Wheeler's published studlez are hasic works in
the selence of entoemolosy.

Othar Imporfant work wos dons dn Texas ip the {ielde of peology and
Diolegy, tuft, with the excention of ‘theeler, particular sclentisfs heve
not been evaluzted at this writing, One aite, however, can be listed:
Tig Dend Watlonal Parik. JAcesording to Dr, Oliver, e Pl Pend country

wes the pgreat outdoor laboreatory of Texas sScientists, in much the same
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way that the Grard Canyon served sclentists farthner west, 0% Dig Cend
are found the same scorts of startllng geoloplc and bielegic conjunctlona.
Sinee tne turn of the cenfury, thils recion has oitracted many selentific
expedlitions wihich have atfempied to unravel 1tz complex geology znd
varied ecolomleal patterns,

References: Dvr, C. P, Oliver, University of Texas; "[ig Pend Hational
Pari' (HPS informational keoklet, 1963}.

Lowell {bservalory near Flagstafl, Arizona, was founded in 150k by
b, Perclval Lowell. Uithin the period of this study, this observatory
was the one significant center of "pure” seisnce in Southwest Replan,
The observatory 15 neoted for intensive studies of MHars (in ccrhection
wlth which Dr. Lewell advenced the fheory that Lne plant was inhablted
by intellisent beinss}, the discovery of Fluto, and Dr. Lndrew Elilott
Druplass! researches inte scdiacal light ohd sunspot phenomerna,. Ik
connectlen with thls lztter worle, Dr, Lougless discovered dendrochrone-
lory, most oftern associated with archeology, tut probebldy more funde-
rentelly dnmportant in c¢lizatolegy.

The Lowell observatory 1s en obvious candidaie for "Exeeptional
Value" classification,
RBefererces: Dr. irdlth Johnsen, Kuseum of Nerthern Arizena; Jack L.

Cross, et al, hrizona, I%s Pecple and Hesources [Tueson,
1¢60); Deuglass obltuary,

D. . Tarringer's studles of netecrites at Meteor Crater, Arizcha,
date from 1905, These studies were the nreiude o gulte significant
work in the 19303 on the composition of metears, alfects of lImpact of

neteorites, eto,
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Trough Tieteor Crater is nore logieally a candidete for Solentiflic

o <0l

Landnark status, it should be llsted In the “hlse Hoted” eategory in
this study,

References: Dr. Ardlth Johnsen, FHuseum of Worthern firizona; 0. L.
Parrirger, Coon Mountain and Its Crater {1905},

Los flames Scientlfic Laboratory, founded January 1, 1043, does
not meet the crltericn of are, But 1% L3 so immensely signlficant as
the blrthplzcee of the Nuclear Era, that 50 years of perspective seems
hardly necessary.

The history already rade at Los ilamos has been momentous for the
enbire world, Tre Latoratory was founded for the purpose of developing
gn instrument of war, the nuclear Iissien bombk. Successziul In that faslk,

"super" weapen derdiving

LisL undertooit a second assigrnment--creation of a
energy Irtoem the thermonuclear fusleon of hydroren, This mission, teo,
was suceessMil, Since that tlme the Labaratory has continued to be the
naticn!s foremost deveolopment center for rmaclear weapons. Uore than
003 of the flsslen and lfusion warheads row in fmerican stockpiles are
LiSL devices.

The ofther half of LiSL's history--the nenrdlitary half--1s ecually
imnressive, Kver since 1943 the laborafory has been making contributions
to fundamental sclentifle lnowledse and %o peacelul epplications of atomic
enercgy. UThe world's first enriched-uraniug reactor was desirned and
tullt at Los fLlamos, where 1t has been in operation since 1944, The world's
first piutoniuvm-Tuelsd reactor wenl inte operation at Los filamos In

1%, %his waz also the worldls first fast-neutron reactor. In mare

regent years the Laberatory has develeoped a reactor using uranium phosphate
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fuel and ancther using melten plutonium, both for the first time anyuhere,
Several rocliet propulslon reactoers have Leen bullt ard pround tested,
with flight tests scheduled in the next few years, The Iaboratory con-
tinueas to be a leader In many other peaceful frlelds, Ineluding chemistry
and metallurgy, biclegy and medicine, thermionic electricity, plasca
prysies, Instrument development and electroniec computing.

It iz the recommendation of this Office that LLSL be accorded
"Exceptlensl Value" classification. e would also reconmend I'or ¢lass-
iffcation the Trinity Site in southern New iexico where the first atomic
bomkb test occurred on July 16, 1945, except trat this site 1s corpletely
closed to the publie, locked tipght in an frmy testing range. Eventuzlly,
as was prohosed shorily affer vorldd liar II, this site will probably
hecoms a4 unit of the Habional Park System.

Heferences: LISL, The First 20 Years at Los ilanwes {1963); R

o Facts fbout Los Llamos Selentific Lavoratory cf the
University of California (19&3).

Invention

N5 stated above, some notable gpplicatierns of Zastern inventions

ceourred in Soutihwest Hegion, One of these applications has Teen doou-
mented and Its site approxiresed by lalter Prescott Uebh., The invention
wgs the Colf six-socoter; the event was the Tattle of the Pedernales,
fought in June 184% about 50 miles above Sesuln, probably in Zendall
County, Texzs. In thiz battle the famous Yndian fighter Capt. Jack Hays
led 2 group of Colit-armed Texas Rangers apainst 2 band of mounted
Comanches and defeated them. The Rangers' success, zcecording to partie-

lpants, was gade npoessivle only because of the six-zhooters, vwhich, fer






mounted Indlan In his cwn pecullar mede of warfare,
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the first tinme, gave white nen a chance in mounted combat against
Indignsg using fast firing bows-and-arrowz, The Fattle of the Pedernzles
revelutlonized Flalns warfare, for 1t proved the utliify of the slx-
shooter "as the only weapon which enabled the fromtiersmen to defeat the

nl

Unfortunately, the site of the Tattle of the Pedernalss 1= only

aprroximate. It should, however, be listed in the "Llso Woted" category,

Reference: \alter Prescott lebb, The Great Plains {Toston, 1931},

dceording te M. RH. Mortansen of the Utah State Hisforical Joclety,
two votentlal "invention"” sites exist in Utah: one assceclated with
Jokn [N, Irowning of Qgden, ploneer inventor of qutomatle weapons; and
a second relating to the early electronle and radic developments of
Phile Farnsworth., MHelther the significance of these men's work nor

potential sites eszociated with them have been evaluzted at this wrlfing.

i, fuoted from the 185C testimcnial of ¥aj., Ceprge T. Howard,
Texas Arwv.






VORKING LIST OF SITES

Units of the Hatloral Park System

Orand Canyor Hatiorgl Paric, Arizorna (Fowell, Tmtton, Davis)
Clen Canyon Hatloral Recreatien frez, Arizona-Utah [Powell)
Turacacor! National Feonument, irizona (l{ine, IPlelfferkorn)
Carlsbad Caverns Haticnal Park, NHew Mexico {Tailevs}

. ™Mpg Pend Lational Parls, Texas

3ites of Fxceptioral Value
:f 1
1 - 7 c - = - -
S i*w *¥Z. Hart Herriam Dase Camp, San Francisco ilountains, Arizona

LT

~m=ﬁ* “lesert Lakeratory, Tuescon, firizcora (Shreve, lacDeupgal!l
;}*{j ~Lowell Observatery, Flagstaffl, .irizona (Lowell, Douglass)
Los Alamos 3clertific Laboratory, Hew lMexico

*Fremont Campsite, Utzh Iake, Utah

T *Cllbvert Tmpse Comp, Henry Mouniains, Utzh

. Sites slso Considered
San Xevier del rae, irizena (Lino)
| .- - Fort Wrdpple, Arizona {Coves)
SR Camp Verde, Lrizenz (Liearns)
Seton Vlilage, MNeuw Lexzico

- - Trinity Site, Hew Mexieo (Atemlic Pomb Test)

¥*lentetive pending site verification

P






alsge Hoted Sites

lieteor Crater, Lrizona (Darringer)
Fort Wingate, lew Hexico {(Falmer)
sntelops Hills, Qklshoma (Tlaxe-Pacifle Rallroad Surveys)

Pedernales Tattlesite, Texas {Colt six-shooter)

Progposed Site

.

Crhamizzal lLiemorial Fark, El Paso, Texas (/lexiean Toundary Survey)
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EYAY

JOCITENCE LAWD INVENTION

Hasul4s of Fileld iorl:
on Sites Recormendsd for

Exceptlongl “Volve in Seuthwest Rermion

Southwest Reglon
Haticnal Park Service
santa Fe, Lew Iiexleo






Introducticn

In the “heme study, "Seience and Invention,” thiz Reglcn
tentﬁtively recommrerded siX sltes for "exceptional value" elassifi-
catlon, pending fileld veriflcation. The field worlk on these sltes
hzs baen comoleted and the summary rTesnlis are glven below:

Recommendead for Exceptional Veluc

6. Hart jlerrdam Tase Camp, Arlzons
Dezert Lelborstery, Arlzona
Lowell Obzervatory, Arlizona

Necormendad for Sites flso Considered

Cilhert Taze Camp, Utah

Repommended for A)so Hoted Sites

Fremond Carrsite, Utah

Eggpmmqnded for Sreclal Studi

Los Alanos Sclentific Lebeorstory, New Mexileo

Discussion of Indlwidual Sitas

Tirst, to diswose of the zltes that are neo longer recommenced For
Tavseptionnl value' elazsification:

Coowe Rarl {11lbert Tase Camp in the Benny Mountalns, Utah

s a result of additienal research in Salt lake City, 1F is

azmarent that (1lbertts work in the lonly Mountains of Utah in 1575-75

svg his later tracing of the geologic klstory of ancienf Like Tomnevi.:iz,

eptablish him az cne of BAmeries's gr=at seslogists,






=T, Charles T, Hunw, moderrn authorliy on the Henry Mountzins, hia
trile to noy congserming Tillbert!s controibubions:

"The Henry Movntains reslon in southeastern Utah is one of the

L1,

crlasslie aress in oology beceren of the study mads there Ty
Crave Yarl Gilbert in 1875 ard 1876, Yis rerort om the guology
of The mountains wgs the firet o recogmize thet intruasiyn
hodies f ECCGlith? may coform thelr hoast rocis snd the flrst
$o phow clearly tie siznlficence of the evenly eroded pinias,
now known as pedimerts, =t the foob of desert mountains,®

=" F 4 F F F A4 F % & F B A F =+ ®m % & w § ¥ & = p 5 " = »r uw &

"The Lrdllignce of (ilbert!nz report nas beer scolmowladzed

Ly widessrezd Interest mandifested dn 1t by geologists

throusheut the warld, assurediy the highest foem of trihule

thav science can pay for ar cutsfandiaz contribution, For

rore than 00 yesrs the Henry Fountains have been referrcd fo

1n thz peologicel) litcersture of every langurge and are cae

of thz leealitlies wmoat widely Lknowm oo thP sgicener, Ko

geolopist neecs to be introduced to them,™

Leeazlng a site $o commenorate Clikertis selentifie researeh I

the Henry lioumioing hes, undortunately, proved difficult, Hiz flelsd

aotes Indieste that he had 2 nurber of base camps, none of which 1s
elearly supericr to the others as a commemorative sife, Cache Carp.
o Cpmp Moo 1, located by Dugouf Creel where 1t leaves the western
slones of Tlount Ellen, was a maln supply polint, ITub the site Iz im-
»ooeible of precise ldentification,

mecggniticn ¢f Cilhert's geolopicel eontrilutions 1s coszidble by
aagl-ar of other means,  The MeMdlilen Springs Camprround of the Turesw
T Terd MNomagerent 185 nesr the Dugout Creel slte, and an interpretive
neonue of exhdbhit could ke installed thare deseribing Cilbert's woerk
und Lhe importance of the Henry jicuntalns as the "type =ite" fo» the

igc20lifiaic phenonrenon,  The Henry Hountains overshedow Capitcl Baefl

Tatienal Foaument, srnd this was the Jumming off poind foo fhe Im-oruen






1676 expeditlen, Cilbert and the lienry ountalnz cowld approprlately
e werled into the Interpretive Drooram at the monument. Aoy rishsr of
Ites 1l]usirvates Cilbotis uork on Iale Tonnevilie: e.5,, ancient

shorelines on the north end of the Ogulrrh Range, fterraces on inteleopc

i

.

|

|

]

|

i Tsland, Freuss Vallsy, Prove shorsline, deltas of Logan River, and

i Tlmeit RHeelr and vielnity. The Creaf 5alt Iske Subthority iz proesently
! . slorning a ztate parlc encoopacsing intelepe ond Frement Islands, and,
]

: recarding to 3tate Parlc Copmisslon offielals, would $ell the Lalke

. Tonrerille story in the interprotive progran. Fincslly, 1in view of tho

Henxy Dounteing! Importznee as a seologieal "tyne site,™ the entire
renge {eocntrolled by the Tursaw of Iand Manegement) might be destoratad
#2 & Pegistered Hofienal Soicntlfic Landmarts,

In view of the Alffisulty of pinpeinting the exact locatlen of

| Titbert's Cacke Camp, it is recermended for the "Sites hlso Considered’

Leferences: (L, (1lbert, Report en ths Ceclory ef the Herwv Dountainr.
Tepartment of the Intericr, U.L. Jepprapiileal and {eolcriar)
Survey of the Rooly Lot nt311 Herion J. i, 2ewell dn Chalyve
(Second Ed., ‘ashingtos, PO, 1880); ¢harles . Hun®,
ceolory end Ceomraphy of the Henev Dountaing Berdon, Utalk,
Ceolorleal Survey Profegsioncl Paver 2o (Vashingion, P2
165315 G, H, Cilbert, Ialie Dommevill ie, U.3.G.5. lonopysra

L]

# (Uashingten, CFO, ih0C].

preeent DarTsite, Utan Yalee, Utah

Jehn Charles Freoont's "Crest Tasin' corcepd remains cne of the
ateiar sqtentific 1 lumdrabions of fmerizan history Hiz Renori
. Indieczates thet his eonclusion concermlng the vast area of intsrdor drainsrs

sgtween the Yassteh Rarpe and the Sierra Hevadas eame on ilay 25, 1L4Y, ~a






the scubhwost shore of Lake Utah at the approxiprcte site of the moderh
torm of Szanish Forit, Aceording to Dr. #verett Cooley, Dlrcctor of hha
Utan Higtorlezl Society, no attempt hog ever been rade to locabe tho
cract 3iSe, Leycrd this zporosdimation, Fremont's EEEEEE Provides ab

spacific data or deserirtions of %errain that could bz epployed fom $his

Todzy tihe zrea of Prementls vamp 1s farm lond wlth cnelaves af
trian and indusirial development, It 1s therefore rocorronded for the

Talso Eobed Sites cateneny.

revel Tantain F,. O, Tremcnt, Repart of the Exploring
medl 2

edliflon o the Reeky lountains . . . [Masidvrfon, 1005).

I'ns Alawes Sclentifice Lakorafory, Hew ifexlco

Ye condloue o believe fThot this slte 15 of such sreat silymificoneon
that 1t tranzeends the 50-year limitation. In line with the delibesaiicsr
I the Cersaliing Commlfties, howusver, we how resormend that IASL Le
trcluded in & specind comrperative study of atcmie energy sites,
* ¥ e L3 s
I'ield vorlk has verified the tiree siltes dlsouzsced below, and we
Yorohy realfirn our recorfendation thai ther le conslaered for

‘exaepbionzl velua" elassificabivn:

Tronifiesnce:  Addélfleral resesreh at the Buseum of Horihorn Arlzons

and discussiong with Drs. Ardith Jokosern and . 0

fleDoualdl ol the mesevn staflf confdri O, Parid iiorrinstco

rationel slpnificones 25 & biolopisth,






He was fimerdca’s lirst blo-ecolorist, His study
of the San Franclsco Uounkzins Lic%s wes the Tirst
cerrelation of hoth plents and asnivels. Hiz "iaws

of tewperature”

delinlting 1ife zeones and 1ife
distribution were fundamentzl to the Life Zono

Concent,

It 1s %rue that Merrlam over-genernlized snd made
mistaxes, Tut ks work was perminal to the develop-
ment of the medern science of 2colony. Ko was a
catalyst wio ocrered the gates on wbat hag proved

toe he the most Fouitful line of gpprcnch in nodern
biological sciecnee, Wet only were nls corrcct
deductions and generallzations useiul, tut In the
wary proesss of dlzproving his ervors, othor
sclentlsts were stlmulated to meie Cundameontally
important contributlicns. In a sense, ierrlam wag

to frerican biolopgy what Fredericl Joelson Turner
was o fmerican history: fin overly complacent propo-
nent of/theory that vitalized on entlre science.

411 ecolepdsts and zeplosdsts know and refer o
lerriznls worl, end kis report on the 3zn Francicen
ilotntains eontinmucs to be clfed as the pioneer moedsal

Lor hio-eccloslcal studies,






the noted blelogist Rexford F, Dentermire hes

sumred 2p Ferriamls eonbtyributions ns follows;

"In all fairress, however, we russ vocommilze the walue of
derrigm's llfe-sone work as o ceantribution to blolopy., His
was the first rajor sticmpt to wse climatic data In ipter--
preting the distribution of Lerdh Arerican bLiokta, =nd Lo
base distributliconnl provinees oo Lotk plsnts eng anlnoslz,
It is also %o :lorrdam's epcdlt that ke deplored the uce of

244, monthly, or arrusl climatle dsta and recopvcended thst
the intervsls uszed hnve legs arhitrary bases..... LRlshoush
his expleratiors may be ... uenf {fallacicus, they have
greatly stimaloted iﬁﬁuiry *nto ‘the couses of plant and
animal dlstrileuveion,

"The ceseriptive ports of hilz field surveys were very

coecurate £rd for 2 long tire kave boen stooderd refelences

on veretatlon zeones of western United States of hmerica,

Loieza many wastorn hdologists, .. still use slerslam’s

terrdnolory for bhe varicus zZoneS..,...

another commsntator cn the life selences, 2, Charles [endeliph,
after discounting Herrismts errors, stresses the fundamental prevoeative

nature of his word and the continuing basic use of the 1ife zone tocl.

spnally and reglorally, unerever eoolosical studles are in oroprrss,

Frezent Status: TIn the 1finerzary scetlen of his report on the San

Sranclizeo tizuntelns, Merriam states

"After spending three days in cutfittivns /ot Flag stpff?, e
proceeded to Litile Spring, at the north Lzse of San Tron-
clseo Mountain, and pitcned our tents in A jrove of Gepeng
and pines, on a kil Jjust northwest of the spring. ab on
altlitude of 2,500 reters (3,250 feet}. fThis uas ¢ur base

camp for twe months /fusust end Septomber, 18697, and from
it nuLE“muu sido-trizs were mode inio ihe su‘“chid4ng
COUnLEYY,

woday Litfle Szring 18 ik a privale onclave within the houndar,

o Coeconlne Kabicrnal TForesvu, The land is zart of the 2, 0, Tar Live-

)
al
72
by
0
3
3
2
o
b
£

Ly sir. Jebhr Dathitt of Flarnstaffl,

£






A3 sho'm by the photos in the album, the site retalns compiste
intezrlity, The spring cove is on 2 slope that epchs upoh 2 beautin:l

meadow. Wl1ldlife and handsome trecs, dncluding very larse aspers, plve

the scene a pristine auality that recalls its charm for z biglopienl
investipator. Llttle Sprirs is easily reacked Ly 2 Zood Fores®t Service
road,

Eelarencess C, Hart ilerrlam, Results of a Niolopfcal Survey of the
Ban TFraneiseo Houn®ain Region . o o U.9,D.h., Division
ol Ornlthalemy and Yaenalopy. Horth fmerican Fpung
Serles #3 (Yashington, 1390); Rexford ¥, Daubermire,
"Werrlam's Life Zones of North Ameriea,™ Guarterly
Heview of Ticlosy, XTIL (Sept. 1930); 8, Charles Jendelrh,
"History and Evaluation of Various Crneepts of Plant and
Aniwal Communities in Ferth Amerdca,” Eeolowmy, XNV

{ApTill 2954).

Lewell Observrtory, Flagstaff, Arlzona

Diseussicons with Chief Astronomer Hemry lelas of Lowell Observaior:
sonfirmed the sirrificance of I, Percival Iowellts wisugl observations
of Ilars, the pioneering approach to planetory estronomy; the discovery
of Pluta; znd Dr. A, I, Douglazs! researches inte zedlsesl lipht and
sunspot phencrena, and his discovery of dendrochronclocy.

ilest important, howewver, 1s the fret that bepinning in 1912 the
Lopell Observatory disecovered the first cbservaticnal evidence of the
n¥preding unlverse, This was &2 eosmolopical discaovery of the firet
nolritude, rorlddng In the histery of astronomy with the Copernicarn
royolutlon, Cn the bLasis of this discovery alone, the Lowell Chserva-

cory mzst be eensiderasd one of the werldl's most dmpeortent astropomics”
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Present Status: Teowel)l Chservatory stends on lizps Fill orerlooldng

Flagesaff, It ceontinues, iz the tradition estallisked by Dir. Lewell, in
porsulng a bread prosrsm of sstrongsmieszl rossarch.  Lowell establiseed
the cbservatory prirarily for the nurpese of studyrine the solar swatem
end 165 evelublon, %The Planetery Litravy and Hesearch Center af the
cheervatory, =nd 1ts stabus as the world center for rlanetary phobto-=
. graphy, are symhelic of the contimity of Lowell's oripinal LUr'pose,
The prote album shows the prime historical structures ab fhe gite,
[ cogt dmportant of which 15 fhe origiral 1265 houzing for the historic
Zi-inch Lowell Refracting Telescope. This Instrument, installed in
1695, kas been In conktiruous cperatlon Since that tlme.
in every sanse, the 700-zcre sife exhibits hish Intesrity. Tho
Lowell Observatory 1s a privately endowed scientdfic instibuticn,

feferences: Inferview with Chlef Astrcnomer Bemry Ciclas: "The
Lowell Observatory," 6-page folder issued at the

. cbservaiory.

Zedcrt Laboratory of the Carnerde Instituklen, Tucscn, Allzona

The rale of the CDesert Laboratory as the pionceor torld center for

the 3tuly of arld-repler ceolary ues established Ly 2dditicnal regeareh

i #% the site, now the Geochrenolopy Labovatory of the Universiiy of

‘ smicmmz, Thess early studies covered not enly the SeuShiest 2nd
~prtitern exico, but expeditions sponsored Ly the Desoert Iatoratory
aonducted fleld experiments end observatlons in fustrella, Aszin litnor,
VryoY, Suden, Eibren Tesert, Algeria, and Soubh Africn, Theose varicus

®
| Jegenten projeclts of the Desert Laboratory concerntrated cn desert

rseiciion, with speelal attenslon %o the morpholeopy and Thysiclosy

] t






ol the spincse and suceulent types which Innablé arid resgions, their
rdjustments to arld conditicns, discributional woverents, and the
prytogeorranhy of decsrts la peneral. Sceres of mejer publications i
the Carregie Institutlon and hundreds of articles contributed to
transeeticns of socletles and to perledicals resulted frem the re-
searches at the Cesert Lalorabory. These contrilbutions were instrumental
in estatlishingy the solentific bases for descrt ccolosy, not only in

the United States but throusghout the world,

Presemb Status: The site encerpasses some $00 acres on Tumaroc Hill, cr

‘Selence H111," Sust west of Tuesom, Three major bulidings dating frem
the nictoric pericd are shown In the phote album, These buildings ard
I number of more recent structures are used a3 laboratcries in the
genchronolorsy program of the Unilversity of Arizona. The purpose of e
current program 1s to advence kmowledge of geolorle time e, of past
climates, and of evolution of terrestrizl tiletns, Thus there is =
irect llne of contlnuity in the selentifis work at the site.
The Desert Loboratory was founded in 1803, The gres was transler—od

Eo the U.3. Forest Service in 1040 az an exverimental stztion, and in
3058 1% Teeare a unit of $he University of Arizons. The gsrounds
turpounding the Jaboratory cre feneed to protect the many tyoe
sreglnmens ldentifled by the early totanilsts of the Carnepie Instltutior.
fnferences:  Annual Renorts of the Carcesle Institution, 1903 et. seq.:

istorical Files of the Desert Laberatory (in iibrary of
the Uriversity of fArizonal.
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