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IHTAQODUCTION

The Scuthwest was essentially a frentier envirorrment thkroughouid
the perlod covered by this study, Thus one looks 1n vain for funda-
mental accomplizhmenss in such pure szciecnces as ohysiecs and chemistry,
Laberatory faellities of the fype that would result in such zecon-
piishments were nonexlstent. The same sorts of environmental limita-
tions apply to the field of invention, though fhere wers zome rotable
gppllcations of Inventions that had been developed in the East.

Very sipgnificant scientifie woprlk was done, however, in two
fields: santhropology and the natural sSclences--~primarily biciogy snd
geology. Anthropology (Including 1ts subdisciplines~~zrcaeology,
ethnology, linguistics, eto,), is net treated in this study, it beizg
the opinien of this Regior that this broad field should be incerporatesd
into & special fhere study dealing with the gocial solences,

Thus we come to the crux of this discussion: the patural
selences. Ve may conceive of the Scuthwest as a great open book
cxiiipiting some of nature's most stupendous wonders, some of 1ts rost
fantastie geologic mandfestations, some of Ltz most variegated lsrg-
scapes and 11fe zoneg, A2 the Scuthwest was sulturally 2z raw and
extrene land, 50 was iU raw and extreme in nature, From the time of
Ghe first Spaniaré right up to the present day the scientist has found
nature exposed here, naked to the elements. In the deseris, In the
nmountalng rlsing abruptly from the deserts, and in the canyons gashing
the desertz, the scientist found incredlible confuncilens in gaoleny
ard biology. In g few hours he could hike Irom Sonoran desert to
Alpine forest in Southuwestern mountains, or descend through twe billion
yeers of earth nplstory in Grand Canyon. Thus, In matupal sclence, =5
in art and literzfure, the Southwast wes the Hationls great outdoor
latoratory and place of inspiration, Here came the savants of the
fast Lo griher objecls and impressions which they fook back Last %o
thelr lsboratories, For most of the period here considered, the basie
appreach to the Southwestern Crontier in sclence, as in every other
Iield, was extractive,

The history ef sclence in the pre-1915 Southwest fz2113 inte Tuo
distinct, though asverlapping, stages:

{1) The era of the flcld men who collected and classified:
(2) the exra af the theorizers who Systematized and synthesized,

Tn general, 1t may be said that fipding sites te sssocizte with the
first era iz qlfficult, for most of this Work was accomplished by

sclemtists acuompanying government and military suvveys oed exploraiicns,




The groups cenducting these expeditions were "passing through” and

gid ot pause anywhere long eaopugh to establlsh geographle points of
spacizl slignificance, There are a few sites, however, assogiated with
the secand era, as well az some that do not £it neatly inte either
category,

Developrnent of the stomle bomb during YHorld YMor IT opensd the door
o the present Wuclear [pge, The latter-day Prometheans of the
ranhattan Project gave the Tlre of the universe to mackind, with all
itz potentials Cor good or evil, The trarseendent zlgnificance of this
selentific achievement justifies walver of the S50-vear eriterion, making
nossible censideration of the Trinity and Loz flamos sltes.

The material that follows, including site descripticons and evalu-
stions of the work of varticular outstandlwg scientists for whom 1t
would be desirsble to fird site sssoctabions, 1s based on field work,
documentary research, and consultation with the Iollowing authorities:
agtt Deodge, forner Meglonel Haturgllst in thdz Offtee; Dp, Willlanm B,
delougsl and Dr, Ardith Johnsen of the Museun of Horthern irilzona;
~r,y (. Fo Oliver, Chairman of the Zoology Department of the Universlty
of Texas; Uhiefl Lstronomer Henry Clelaos of LoWwsll Observatory; ané
scafl members of the Desert Laboratory in Tucson,

William E, Erowm
Hegional Historian
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Grand Canyon Hatlional Park, Arizens

Glen Canyon Hational Beereatdion nres, srizona-Itah
Canyonlaknde Haotiongl FPark, Utand

Capitol Aeel Yatlonal Monument, Utah
Twrmacacorl Hationzl Motucent, Arizona
Cerlsbad Javerns Hatlonal Park, Weu Hexlco
Oig Bend Mational Parl, Texas

UHIT OF THE MATIOWAL PARE SYSTREM

Chamlzal Internatieonszl demorial, Texa=
SNCEPRIOHAL VLIUE

7, Hart lierriam TPasze Camp, Arizona

Tesert Leboratory, Arlcona

Lowell Obgevvalory, fvizono

Trinity Site, Wew Mexico

0 COHSYDERED

Fort vnipple, Arizona

Camp Verds, Srizona

Feteor Crater, Lrizona

Fort YWingate, New Fexico

igs Nlzmns Sclentific Iaboratory, Mew iexico

Fremont Campsite, Utah



UKITE OF THE KATEIONMAL PRI SYSTEN

1. Grand Carnyon Hatlonal Tark, arlzona
Glen Canyon Matlonal Reereatlon firea, Arizena=Utah
Canyonlands Mational Park, dtah
Capltol feef Hational Tlonument, Utzh

The post-Clvll War years dngugurated a new acienilfle erp In the
Zouthwest, The perisd of reconnnissance and discowvery was largely
replaced by one of research in depth and the begimnings of theoretical
generalization--a trend that continued to galn momentumr throughous the
period under study,

Four geological and gzeographlcal surveys, latex called the Great
surveys, undertook The massive taslk of finding out what lay west o Tno
hurdredth meridlan, Parties led by Ferdinand Vandiveer Hayden, medlcal
dcetor turned geologist, Clorence liing, aristoerat and intellectual,

John Wesley Powell, conqueror of the Colorado River, and Lt., George .

Wineeler, determined military man and sclentist, roamed over the wild

country durdng the yeers 1857-79, observing, analyzing, theorizing,
rapoing, and, at the end of each season, returning to Washington to
publizh thelir results, The fngquiries of the Creat Surveys into geclogy,
pocgrapty, and hlolegy formed the basis for muen of the kmcwledge of
the physlical Yest., Thelr solentific conttibublons wers cnermions, mest

of them publisned in some 120 major volumes listed in the Checkiist of

United States Public Docurents, 13@7—1901. In 1679 the Greaf Surveys

vers écnsclidated inte the United States Geclogleal Survey ané Lhe preat
word eontlipued throughout the period of this =tudy and down To the prouii.
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In terms of scientific achievement in Soubinest Reglon, the gianis
al ihe Great Surveys and the subsequent U, 5, Jeologlesl Survey were
Fehn Wesley Powell, Othnlel €. tarsh, Grove gyl dilbert, . 4. Davis,
and C. E. Dutton,

Powell, explorer of the Colorado River and writer of a ¢lassic
agventure story based en that exploratien, is usually dismissed in
Just those words. Dul as Berpard DeVoto has polnted cut in his intro-

ductleon to Wallace Stegner's Beyond the Eundredih Merldian, Powell was

a great sclentist vhe used his lmowledge to pierce through romantic
misconceptions zpout the West and oropose a realigtic program for its

development. Powellfs Repart on the Lands of the Irid Hegign of She

Unlted States 1s the first great scilentilfle synthesls on the VWest.

Here he used the methods and data of sclence to evolve an encompossing:
theory that would shape legnl, political, and scelzl institutions in

& west dominated by tne fact of ardidity, Even if Powell bhad nol been
the prophet of the Yest, his work 28 zeologist and cthnelogist would
reve made him a great sclentist. His Tounding of tue ol the most
influential sclentifle government bureaus would have made him a greas
man.

Zven though PowellTs later activitics were oL much greater mationzd
importance, his river journey down the Colorado was, as 3fegnel puis
it, symptom and symbol, Here he tegan the seientific appreach to the
west that wonld result in such momentous contributions. Canyonlands
Hatilomal Peari, Grand Canyon katfonal Perk, and Glen Janvon Laticnal

Heoreation SAres mre suited to commeroration o Powsllls garery,
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Jthniel T. Marsh, one cf the greatest fmerican palesontolcogisis,
Prezident of the Hatlonal ficademy of Sclences, 1s chiefly rememtered

Tor his developrental history of the horse fron Eohippus to Fquus, the

clinching docwmentation of the theory ol eveluiion, His work in
assoclation with the Sreat Surveys and the U.S5, Geologlcal Survey was
Irstrumental in fixing the geolopic ages and traeing the story of plant
and animal Iife in the West,

Farsh's work 13 commenorated by Marsh Peak in the Uinia {fountains
of Utah where he 2ld sowe of hls mast lmporbant field investigntions,
but ne sultable ristorle site 1s imewn 2% the fime of thls uriting.

Grove iarl Gilberi!s canfributions to geology were of the same
magnltude 25 Powellls. His brilliant theoretiesl mind ard vivid
imagination found 1ts challenge in the guestions raised by the geology
el Tre Greal Basin and the plateaus of Utah, Many of his theories have
continued Lo be considersd valld in the light of half a century of
additional researasii.

Though he worked for U years with the Vheeler Survey, Gilberits
most important ecorntributicns date from his associlstleon with Powell, bolin
i the Pouell Surwvey and later witn the U. 3. Geologleal Survey., Hls
"Heport or the feology of the Henry Hountbalns™ (Powell Survey, 1577)
developed the Laccolithic Theory, a major step Cforverd In the unders
standing of veleandiym, His “Lake Bonneville" (U. 5. Geologieal Surviy,
1200) was the definitive woncgreph or that subject, Gilbert, along

Wiva e He Davis, was largely responsible for the crenticn of the
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gubscilence, physioceraphyy, which deals with the earth's surfece and the
nrocesses by willeh Lt iz being changed,

GilbertTs base camp in the Henry Mounftains of Utah would be an
excellent ghte to commemorate his work, nown a8 Caclie Jamp or Casp
Ho, 1, the site is near Dugout Creek where that stream leaves the
western. slopes of BY. Ellen, The Mekfillen Springs Camperound of the
Bureau of Land Heregement, which confrols the entire Henry Range, is
near the gite and an interpretive exhibit ecould be developed there,
The Henry ilounftalrs fhemselves--the t;.r*pe-;site lacenliths~=should Le
consliered eventually in the Nabtural Landmarks progran.

Feanwhile, Gilbertls strong asscociations with Capltol Reefl and
Canyonlands should be exploited 1n the interpretive programs at thess
greas,

Capt. Clarence E. Dutton was another Powell probégd whe rmade his
getlogleal mark while asscciated with the Powell Survey and the U,3.

Geological Survey, His Report on the Ceology of the High Flatesus of

Ttah (Powell Survey, 1880} and his Tertlary History of the Grand Camyen

Listriet {U.3. Geologlcal Survey, 1382} have ever since been sclentiitic
clzasics and established Dutton for all time as one of Americals greai
genlogists,

Grand Canyon ifational Park 1= the obvious comsenorative site,

i, i, Davis ranks with Powell and Gilbert in the development of
the sclence of phvslography, DBullding upern the work of hizs prede-

cesgors, he added new prinecinlies to the science, sutlined the thecry




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

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

Geopgraphical Essays, 199049, are hils mest famous werks., However, his

extenzdve field work in the Grand Canyon and = nunber of basie mono=-
graphs derived therefrem were instrumental in the developrmernt of his
physiopraphic treorles,

Grand Canyon  Hational Parlt is apgain the suitable commemorative
site,

2. Tumacacord datlonal Honument, Arizons

Spanish expeditions Into the Southwest were accormpanied by sclen-
Tists or naturallsts whe reported on the geography and the flora and
faura of the zones tiwrgugh whienh they passed, Thus Coronade's exe
peditlon reporfed the Zrand Canyon and the buflfalo, Bui these eairly
ahservers made no notabla contrlbutions to theeretical selence, nor did
they often rize above the level of sheer wonderment at thelr discoveries.

With the comling of the Jesults intc southern Arlzona a more
systenatic ard vrofound scilentiflc spirit was exhibited, Forenost
arnohg these mlssionerics was Father Fusebio Francisco Wino., His word
g5 cartagrapher and geographer of Pimerfa Alta, as well a5 his
deseriptive wplitings, are still beslc sources for naturalists, hista;
riang, and anthrobologists concerned with this region. Delng a man of
many Parts mino does nobt Uit neatly Into any particular selentiflc
niche, but he car well e termed the first sclentist of the Southuecs’,

Tumacscord Hatinmal Wosument is the commemerative site,
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Perhzps fhe Tinest systematle sclentific trestise rendered Ly a
Jesult missionary was Fother Ignaz Plefferkornls Deseriptlon of the
Frovince of Sonora, The first voluwme of this worlk iz a detalled
eatalogue of the animal, plant, and mineral kingdons 1o the reglon
traversed by Pfefferkornm in his misslonmary travels. Though hils lonpes:t
assignments were at the missions of Atf and Cucurpe in what is now
Sonera, Mewico, Pfelfferkorn was also statlioned a2t mission San Gabrilel
de Guebavl in Ardzena st the junction of the Songlta and Santa Cruz
Rivers, kisslon Turacacorl was onc of Pfefferkorn's wvlslites at this
time. His natural nistory of Sonora enccmpasses the entire geographic
rrovince up to the Gila River and 1s far snd owey the most significant
woric of its kind during the Spanish Periced., Fileflferkorn's study of
Sonoran natural phenomena is more than g historieal curiosity,

Today™s naturallsts find it an Invaluable scurce for traclng the
evolubion of %he Soncren desert Tfrom the mild-l0th century te the present,

The best site in the United States for commemorating ¥Flefferiorn’s
yorlk 1s Tumacacori [fatiomal Honument.

e Carlsbtad Caverns Natdonal Perk, lHew Mexico

Vernon Oriande Balley, probégé and som-in-law of €, Hart Merriso
{see below}, uas Chief Haturalist of the Bureau of Bialogical Survey.
In the Tield of memmology especlally, he brought to fruition iWerrdan'!s
Life Zone conceph, HKis studies in New Hexico were wery slgnilicant,
resulfirg In 4 shell of officlal Tlologlczl Survey reports. Florence

aerrlian Pnlley, Vernon's wife, warrants the £hitle of greatest Lmerioosn



woran arnithelogist. Though many of £he publleations of thls hueshand-
sha~yile team date from the 15203, the field work upon which these
publieations were based began in the 15S0s. One of thelr favorlite
Tield logations was the Carlstad-Ouadalupe Mountaing area of MNew Kexlceo

and Texas. Yernon Balley!s inlmal Life of Carlsbad Cavern ls pevhaps

his Tinest ecological atudy,
Carlzbad Cavrerns Natlonnl Patk Is the best site to comzemorate
the Baileys? work,

4, Big Bend HMatlonal Park, Texas

secording to Professor O, P. Oliver of the University of Texas,
the moest Important Texas scienilst wilthin the period of this study waes
br, William Forton Uneeler. fs5 Professor of Zoology at the Umniversitcy
of Texas, Dr, Wheeler performed [undamentsl) research in entomeology.
particularliy in nis studles of smiz. He was later asscciated with
Eastern unlverslties and bpecame a member of the National fcademy. &2
related by D, Oliver, Wheelerlsz published studiez are hasic works In
the seclence af entomslogy.

Cther irportant werk was done In Yexas in the fields of geology
and blology, but, with the exception of YWheeler, particular sclentists
heve not been evaluated at this wrlblng. One zite, howevel, can be
iisted: Elp Bend Wationesl Park, Leoording to Dr, Gliver, the Eig Fent
ecuntry was the great outdoor laborztory of Texas scientists, in much
the same way that the OGrand Canyen served sclentisgts farther west.

it Big Bend are found the sape gorts of startlling geologle and bielozic
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eonJunefions,. Since the furn of the century, this region has attracted
many selentific expediticrs which have gtfempted to unravel its copplex

goology and varded ecologleal patiferns.

11



PROPOSED MIIT 0¥ THE WATIMHAL PALRTL SYSTEU

Charizal Tnternational Hemerlal, Texzs

Che Doundary Survey that Tixed the line bhetwyeen bHexico and the
United Siates in the early 1850s resulted in signifleznt contributlons
in the flelds of geogrephy, geology, and biclogy., The rmest Impoertont

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

: and Mexicen Boundary Survey (Washingben, 182§}, wnich ineludes two
volumes of scientific reports, In addition to the geographic and carin-
graphlc activitles of the Tomographical Enginecrs who conducted ihe
survel, accompenying fleld sclentlsts described the geclogy of the
boundary regleon and collected many biologlc specimens, These fleld
reports and colleotions becane the fools of Eastern sclentists, who o
the first time had adequate materlal fo begin gerperaliclng andé theo-
rizing about the Scuthwest, Tie reglon's geologic hiztory was re-
sonsiructed. Doctor Farry and Srthur Scholf advanced theeries ol

' rountain-making, eontinentsl uplift, igneous intrusicn and inundation.
Peleentologlet Janes Hall correlated strata formatiorns and begen geolofic
mapping, Eolenlste John Torvey and Jeorge Englemann, besing thelr wori

ot the Boundary Survey ccllections, produced menumental works on plant

1

lassifieation, Foologlsts EBaird ard Sirard of the Smithsonian
Tmstitution rade cimdlier contribuilons in their aimcipline. Thede
various segicniifie lsbors, especlally in the fleld of geology, resulfed

in the firat sroping atteorls to asgipn prineiples of selenbtifle cauanl vy

12



to the natural history of the Trans-Misslssippl Yest, Thus the
scleatifie significance of the Boundary Survey can hardly e exags
gerated,

The propesed Chamizal Infernaticoral Hemorial at §1 Psso, Yexas,
wWoluld be an idesl site at wnlech fo commemorate the selentlfle woric of

the Boundary Survey,
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3YTES OF EXCEPTIONLL VALUE

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

Locatlon: Coconine Counby, at Litile Spring private
enclave in Cosoning Fationgl Forest.

Dwrnershlp and pdministration: On C.0. Bar Livestock
Ta, land; owned Ly Mr, Jomn Bebbitt,
Babbitt!s Dept, Store, Flagsiaff, LArizona,

significance: f= in geology, so in biplogy, the losi yesrs

of the 1%th cventury brought te the fore a disvingulshed group of
eynthesizers in the Seuthwest. Most important of these was the great
gocloglst Dr, O, Hart Merriam, Amerdeats first binseccloglst, who
cstablished the LIfa Zone concept in 1889 in the San Francilsco
Mountaing of Arlzena. Herriem had accompanled the Hayden Survey 1n
1572, and was the founder and firzt chilel of the 1.3, Bureau of
Binlogleal Survey, predecessor of the present Fish and Wildlirfe Servica,
Trough hints of zonal distribution of plant and animpl 1ife had
teen dropped as early as the time of Humboldt, Merrlem was the flrst
o sdvance and define %he Life Zone coneept in scientific terms. In
hiz report on the San Franclsco Mountaln reglon {1840} he graphisally
recorded hds concluslons--that forms of iife are peculiar to given
altitudinal areas or gones, hence the deslgnation of s region or zons
by the presence of flora and fauna not found in others, Since temper-
atures on north slopes dlifer from those on souin exposures, 1ife Zcohes
do not ran en arbltrary conteurs, Latitude 18 alse important in geter-

mining alimate, This combination of alititude, expasure, and latitude
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{elimate) is basic in the ceclogy that governs the existing distribation
of flora and feuna Indigencus to the vsrious reglens, Uerriamls concept
was fundsmental in the development of the sclence of ecology~~the most
Inportant mpdern generalizatlon In the bielogleal field,

s fmerlea's first bio-ecologlst, Merriam ranks in the %op bracket
of hLmerican seientists,., His sbtudy of the San Franelsceo Mountalns bista
was the first correlation of both plants and animals. Eis "laws of
temperature” delimiting life zones and life distribution were fundamenial
fo e Life Lone concept. It is true that terriam over-generalized and
rede mistakes, Dub ils work was germinal To the developrment of the
modern science of ecolagy, He was 2 catalyst who opened the gates on
wkat has oroved to be the most frufitful line of approach in modern
biclogical geience, ot only wers hils correct deductions and general-
Izatiens useful, but iz the very process of disproving hils errors, other
gclentists were stimulated ie make fundamentally Important eontribuslions.
5111 eenloglizts and zoploaglats Mmow and refer Lo lerrigm!s Work, and his
repnrt on the Szn Franciseco Mounbtains confinues to be cited as the
ploneer model for bloecological studies. One noted commentator on the
life selences, 8, Charles Yendedigh, after discounting Ferriam's errors,
stressed the Mundamental provecative nature of his work and tie conti=ztlng
bhasic use of the life zone fool, locally and regionaliy, whereverp
zeological studies ore in progress.

In the itinerzry sectlen of hls report on the Zon Francisoo

Fountalns, Merrdam stntes:
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Efter spending three days in outflttling ﬁEt Flagstaﬁgf, e
proceaded to Little Spring, 2t fhe north base of San
Franeclsce dountain, aod pitched our tents in a growve of
gospens and pires, on 8 lnoll Just northwest of the

apring, at an altitude of 2,500 peters (5,250 feet)]. This
was our base camp for two months /August and September

1832?, and from it numercus side~trips Were mode into the
surrgunding country,

Present Status: Today Little Spring is in = private enclave

within the boundary of Cocontne Wational Forest, The land iz part of
the 2,0, Bar Liveztock Co, of Flagataffl, &5 shoun by the attached
photos the site retains complete Inmtegriby, The spring cove is oh 2
slope fthat opens Lfon a beaubtiful meadow, 3Hildlife and handsowe frecs,
ineluding very large aspens, gilve the scene a pristine quallty that
recalls 115 ehkarm for a blologieal dnvestigator, Little Spring is
enslly reached by o rood Forest Servies road, which branches off of
J.3., 180, 1t is located in 723M, R6E, 20 miles nortawest of rlagsteff.

leferences: O, Hart [Merrlam, Resulls of a Blologlcal Survey
of the Sar Francisee liountain Reglion . . . U.5,D,4,., Dlvision of

arnitholegy and Marmalogy., Horth ameriean Fauna Series #3 (Yeshington,
1490); Rexford F. Daubenmire, "Herrlam!s Life Zones of Worth imerica,”
Currierly Revilew of Biology, XIII (3ept. 1538); 5, Charles Xendelgh,

"History and Svaluation of Various Concepts of Plant and finimal
Cerpmmities in Horth Amerlea,” Ecolomy, 20V [npril 1954],
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7., Desert Laboratory, Lrizona

Locatlon: Pime County, Jjust west of Tucson on Tumzmos Hill,

vnership and fdmigistration: Dr, Terah L. Smiley, Director,
Genchronolagy Laboraborlies, Undversity of JSrizonn,
TURZOn,

significance: The Desert Lebopatory of the Carnegle Irstitublion

nf Vastlngtorn opened In 1903 at Tuescn, Arizona, For nearly halfl a
century it was the certer far the study of Horth LAmerican desert
ceclogy, HRotable among the distingulshed selentists who mpde the
Lesert laborafory o world=ramous instituflon Were Dr. 2. T. Haclougsl
and Dr, Forrest L. Shreve, MWacDougal's assoclation with the Laboratery
Tegan 1n 1903; Shrevely in 1909, These men asnd thelr associates estab-
lisked the scientific foundations for the ceology of arld regions. lHost
important were thelr réports on the rols of arid conditions In the
evolution of flors and the mlgration of plarts fron humld zores. Thess
early studies covered noft only the Southwest snd northern fexico, but
expedqitions sponscred by the Mesert Laboratory conducted Iield exper-
Ircents snd cbcerveflons dx Susiralils, Lgis Kiner, Szypf, 3udan; Libysn
Lesert, flgerds, and South Africa, These various research projects of
the Desert Lahoratory gongentrated on desert vegatation, with zpeeinl
attention to the morphelogy and phwslology of the spinose and succouleni
types vhich Inhahit arid reglons, thedir adjustments to arid conditinis,
distributional mevements, and the phytogecgraphy of deserts in gensral,
Secres ol majJor publlcatiors by the Cernegle Institubtion and hundreds

of articles contrlibuted to trangactlons of societles and teo periodicols
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ragulted rrom the regearches at the Desert Laboratory, Thesc contide
butions Were instrurental in esfablishing the scientiflic bases for deserd
ecology, not only 1n the Tnited States but throughout the world.

Present Status: The site encompasses some BCO acres cn

Tumamoc Hill, orf "Sclence Hill," Just west of Tuesen, Three major
bulldings date Irom the historic periegd: WKain Laboratory {originzl
wing, 1903; main wing, 1906}; Buildings Ko, 2 and 3 [1908). These
bulldings and a number of more recent structures are used as labpraterics
1r the geoehronclopy propran of the University of frizona. The purposs
nf the cuprent program 1a to advance knowledge of geologie time, of
past climates, and of evolubion of ferrestrial bictas, Thus there iz
# direct 1line of continulty in the scientiflc work at the site, The
Degert Labpratory wes founded in 1903, Its operations ceased In the
late 1930s and the area was transferred to the 1,S. Forest Service in
1640 for use as an experiment station. In 1950 1t became s unit of
the University of irizema, The grounds surrounding the lsborabtory are
fenced to proteet the meny type specimens identifled by the early
botanists of the Jarmepgie Institution,

Heferences; hAnnual Reports of the Carnegle Institutien, 1003
ek, 3eg.y “Historical Files of the Desert Lzboratery (In library of the
Lnlversity of frizonz); Forrest Shreve and Ira L, ¥iggins, Vegetation

and Flora of the Sonoran Desert {Stanford, 1264), irtroduciicn cop-
tains history arG eveluatinn of sipniliceres of Deserd Labofovory,
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3, Lowell GChservatory, ATizora

Location: Cocohlno County, on #fars HI11 1 nile weat of
Fiagstard,

Cemershlp snd Sdmindstration: D, John Scoville Hall,
Llrector, Lowell Observatory, Flagsiasfl,

Sienificance: Lousll Observatory was founded in 1894 by Dr,

Percival Lowell. UWithin the pericd of this study, this observatory uas
the ore significant center of "pure” sclerce in the Seouthwest Region,
The observatory is noted for Intensive studles of Mars {in connection
with which Dr, Lowell advanced the theory that the planet was lnhebited
by Intelligent beings); the discovery of Pluto; =nd Tp, Andrew £1lioti
Douglzasst researches into zodiacal 1light and sunspot phenomena, In
cornection with this latter work, Cr, Dowglass discovered dendro-
chronglogy, most often asspeiated with archeclogy, but probebly nere
Turdamentally important in climatology. liost dzmpordant, however, 1o
the fact that beginning in 1912 Dr. V. M. Siipher of the Lowell
Ohservatoary discovered the first observational evidence of the expanding
universe, Thils vas a cosmeloglceal discovery of the first meagnitude,
rznklng in the history of astroncmy wWith the Cepernican Revolution, O
The basis ef tnls discovery alone, the Lowell Observatory must be ccie
sidered one of the worldd'z aest important astronomical centers,

Lewell ObservaEory sfards ob liers HIll overlooking Flagstaff, I=
cortinues, in tne tradition established hy Dr. Loiell, in pursulng a
broad program of astronomiecal research, Lowell establisied the obzerve

alory rrimarvily for the purpese of studying the zalar system and 1S
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evolutien, and esisblished the ploneering approach to planesary
astronomy. The Planetary Library and Research Center of the shservatory,
and 1ts siatus gs the world center for planetary photography, are
sympallie of the continuity of Lowslli's eoriginal parpose,

fresent Status: Of the historieal structures at the site,

the most Important is the orlginal 1894 housing for the historie 2U~ineh
Lowell Refraeting Telescope, This instrument, installed in 1898, has
been in continmuious operation since that time. 7The sriginal lihrary
and administration bullding, built in 1894, is now a residence, but
retaing its exterlor histaorieal character, 7The present adminiatration
oullding dates from 191%, The overall integrity of the site is high,
voth as to surviving historic sfructures esnd the continuing use of the
ohzervatory., Lowell Cbservatory 1z a privotely endowed scientific
Institutlon adminiztered by the Pereivel Lowell Estate,

References: Interview with Orief Astronomer Herry Glelas,
9/15/6%; "The Toueil Observatory", G-page Folder issued at the
observatory; "Wotes and Professional Reports” of ¥V, Ji. Slipher, Lowell
Obzervatary Library; Jack L. Cross, et al,, Arizopna, Iis People and

Fesources {Tuemon, 1960): Percival Lowvell, Cbgervations on the Planet
Jars o . . (Flagstarfr, 1394-05, 1805),
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L, Trinity Sibe, Hew Mexdeco

Locatlon: Socorre County, some 25 miles south of U.5,
3530 on the Wnite Sands Missile Range.

Qunership and Administration: The Vhite Sands Hissile
Range is a restrleted Army installation; the
Trintty Site is on land owned ©ty the Dept.
ol Defense.

Significance: There is 1ittle need to expound upon the
glgnificance of the explasign of the worldfs fiest nuelear devige gif
thiz site an July 16, 19%5, An excellent account of the sclentdfic
research and development that lay behind the firzt atomle tomb test,
83 well as & narrative of events at the test site itself, 15 con=
tained in the attseched 20th Anniversary issue of The Atem {L&SL, July 1%,
1955}. Ir, Richard Hewlett, Chlef Historian of the itomlc Energy
Commizsion, gives the Trinity Sife first place in his llating of five
5ites vecommerdad by the REC's Historical jdviszory Cormitbtes for land-

e status.

Fresent Stetus: fThe Ground Zero area at the Trinity clte 1=

enclozed by a cyclone fence gbout a mile in circumference, Within this
fence zre; {1} the lava=-stone monument recently erected by the Army

al Ground Zero; (2} the fused, eroded stumps of three of the lour
conerete plers that supported the sieel tower on which the homb was
detorated {(the otlier pler was wvaporized, theough remnsnts of 1fs stump
zay be puried}; {3} scatiered particles of trinitite, vemains of the
300~yard-radius shield ot sand Tused into glass by the bomb; (4] mounds

of sand covering the remalns of three &1 by 120 concrete-~covered
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ingtrument bunkers at the west, north, and southeast extremitles of
the fenced area) and (5) the almost indiseernahle saucer-like erater
seooped nut by the bomb, but sipee then Rlurred into i1ts surroundirves
hy wind drift.

Juteide the fenced ares are three conerefe camera bunkers--two
about 1 Rlle due north of Ground Zers, one about a mile westerly.
ilse wes% BOO feet Crem Ground Zero are the remalns of the 2ll-ton

' Jumbg eontainer znd the twisted steel girders of 1tz aupport tower.
irls great steel vessel was designed to contaln the explosion, ande-in
case af test fallure==f{o held for recovery the active plutonium, 2But
1% was never usaed, and though the fower was destroyed, Jumbe survived
the explosion unscathed.

Or:ly the 8ites are left of the thiee cormand bunkers that were
10,000 ysrds south, wezt, and north of Ground Zere, Army authorities
destroyed them within the last 2 or 3 months begause the wnnden suwpparts

‘ of the heavy concrete protective shields were rotilng, threatening
collapse, and because rattlesnakes were dernning in them, One ol these
tunkers Was Station Sauth 10,000, the control center for the test
where J. Robert Copenhelker, director of the atomle bemb project,

Mgj. dGen. Lesllie R. OGroves, overall director of the Manhattarn Froject,
and Xerm2th Bulobrildge, test director, listenad to the countdown and
rst saw the awlal product of thelr woris,

Except for miseellaneous remrants of equipment, power and teoierhone

‘ Tines, ete., associafed with thie test, the only other stznlficant site

27


http://r_ir.es

iz the ¥cDonald Raneh complex, The pahch nouse was uzed for finpd
gsgembly of the sative material for thoe bomb, Reportedly, it st111
stands some 10=15 miles southesast of Ground Zero. The writer was unaklc
Eo vislf 14,

Recause the Vnite Sands ilissdile Range 15 a restrleted area under
heavy sceurity guard, and bedause the Trinity 3ite is deep within the
range-~=pracileally speawing, inaccessihle-;this tremnendously important
site has deterlorated badly. The Aroyls destruction af the three
command hungsrs, understandable as a safety measure, is an irreparable
catastrophe in terms of historical preservatisn., Offielal visiters
o the slite are net discouraged ICrom picking up the remaining Iragments
af trinitite, and the writer wltnessed one person recover o fragment
of partially fused concrete that may well have ¢ome from a conorete
pler of the bomb tower., Remalning instrument and camera bunkers zre
in voor condition and will doukflessz meet the same fate as the command
burkers unless a preservation pollcy 1s adepted soonm, The Junbo
genlainer has been badly damaged with torches in the attempt fo cut
it into manageable pieces for transportation to a nearby town {Las
fruces or Llamogords) as a "souvenir." The conditlon of the MeDonald
nanch {83 wrimown.,

It is strongly recommended: (1) that the Trinity Site {(Ground
cerg and all surroundlne structures, remainms, and sites, including
the tieCorald Rznei) be declared a Lapdmark eligitle; and {(2) that the

selvies, in cooperation with the LEC and the Department of Defense,
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rrepare a site study resulting in an histordezl baze mep and a
rreseryvation peolioy reloting to each significant site, structure, or
remain at the Trinity 5ite and vicinity,
Gbylously, fthe Trinlty Site cannov become g Faticmal Park nob,
But someday, 20, 30, L0, 50 years hence, this sitec will be free of
present restrictions, and histordeally it will be even more important
than it is now, I deferioration, destruction, and vandallsm are
: allowed to proseed as in the past, thds site-~-llke fow others, = part
of the warld's heritage—;will dizappear entirely,
References: The Atom (LASL, July 16, 1965); Richard Hewlett,
Tr oW Terld, 15139“46: fi History of the United States fitomic anergy

Compisgion {vol, 1, Permsylvanla State University Press, 1%02); The
First 20 Years at Los Alamos (LASL., 1943),




SITES ALSC CQUSIZERED

[k

« cort Wripple, fLrizong

Loeatice: Yovapal CZounty, 1 mile cast of Préscotf on
A1t. ¥,3. B8O,

fin Interesting chapter Iin the histery of Southwestern natural
felence was provided by the corps of diztinguished Lrmy 3Uurgeon-
raturalists staticned at various military postz during the latter pari
of the 1%th century, #est influential of these was Dr. Elliotf Coues,
ane of the greatest opnitholeogists of all time and a proliflile writer

on the subject, Hig two~volume Hey o WNerih American Birds iz a

monwsent Lo his geniug and liferary skill, While fudubon pepulardzed
and aramablzed ornithology, Coues unified and stebilized 1t as a
geience of the highest order, e waz a founder of the fmerican
Ornithologists? Gnlon,

EBegdguarters for Onues! extensive field work 1ln irizona and Lew
texles wyas Fort Vhipple near Prescott, Arizona, presently 2 veterans
hospital with 2 number of bulldings remaining from the late nilifary

period.

2, lamp Verde, Arizgna

Lacation: Yavapal County, at towm of Camp Verde, off
Atate Houte TO,

Or, Edzar Llexonder liearns, slsa an Svoy surgeon-nafuralist, was
only slightly less influentlal than Coues on the course ol Southuestern

natural sclenees, During the 1600s he was stationed at Camp Verde,




trizona, snd beman the collection of plants and animels that, by the
time of his death 1n 1915, made him the greatest single coniributer of
biolpgical collections to the United States Hational HMuseum, In the

period 18G2-G4, he explored the entire internaticnal boundary betwecn

=)

1 Paso and San Diego, collected 30,000 specimens, snd pecame the
leading authority on the flora and faung of the houndary region, His
collections of plants made in Crant County, New Hexico, were crivical

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

by Theedore FRogsevelt as naturalist on the Rocsevelt Fxpedition te Livien,

& tablet set in & ledge on Plummers Island In the Potomne Eiver above
vasninghbon, 2z rallying place for naturalizts, maris the spot vhere
nls ashes Were scatbered,

Camp Verde, a well preserved and administered historic site in

frizong, 1s well suited to commemorate Dr, learns! work,

. lieteor Crater, arizona

Leeatien: Coconine County, 5 miles south of U.3. 60,

T, Y. Barringerls studies of meteorites at Heteor Crater date
frem 1905, fTrese studies were the prelude to quite significent worl:
in the 19308 on the composition of meteprs, affects of impact of
vetensrites, efe, Though Hebeor Orater 15 more Ilogically a eandidate
for Hetural landmark status, Barringer's work is slgniflecant In the

histaory of sclence in its own right,

oL, dort Yingate, Hew Mexleo

Logalion: Heilieley Oouniy, 3 miles seuth of Inforstats M.

-
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Perhaps the mpst famous Independent plant collactor of the South-
vest was adward Palmsr, whe did extensive field wverk in Jew fexico,
Arizona, and Utah in the 18708, Unforturately, his vast collections,
storad i the V.5, Nationel Herbarium, were 1ittle used, therefore his
vorlk did not achleve the significance aof other less eareful nsturalists.

Fort Uingate New Mexico, was one of Palmer!s more important bazse camps,

5. Log jlamos Selengific IﬂboratﬂrgL_New Hexigo

Location: Logs flames,

Los fhilamos Scientifie Laboratery, founded January 1, 1643, does
net meet the griterion of age, but it is se¢ significant in its
contributions fo the bpirth of the Nuelear fige, that 50 years of per-
cpeetlve seens hardly necessary,

Tre history already made at Los fdamps has been momentous Lor the
entire world, The Laheratory was Counded for the purpose of developing
an Instrument of war, the nuclear fisslon vomb. Successful in that

"super! weanon

sask, LASL undertook sz second agsigrment-«crestlon of a
deriving energy from the thermonuclear fusilon of hydrogen, This migsion,
too, was sugcessful, Since that time the Taboratary has continued to

e the ration's foremost development eenter for nuclear weapond, lorc
than 00% of the fission and fusion warkeads now 1n imerican stockplies
arce TSEL devices,

The other half of IL8L'3 historye-the nonmilditary half-~1is ecgually

lripressive, Ever since 1943 the Teboratory has been making contributions
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t.c fundamental sciceniifiec knowledge and to pecceful applicatlonz af
atomlie energy, The werld's first enelched=urcnlium regctor wes deglgned
and built at Los slamos, where it has been in operation sinee 1944,
The worldl's flrst plutonium-rTueled reaetor went dnte operation at Los
Klapos 1n 1946, Tnls was alse the world's rirst fast-neutron reactor.
In more recent years the Latoratory has developed a reactor uslng
uranium phosphate fusl and anether using molten plutenlum, tofh for
the first time arywhere, 3Several rockef propulsion reactors have
been bullt and ground tested, with flight tests scheduled 1n the next
fen years., The Laboratory ocontinues to be g leader in many other
peacsful flelds, ircluding chemistry and metelluregy, blology and
medlieine, thefmlonle electriclty, plasms physies, instpument develops
ment and electronic computing.
This Niflce disagrees wlth the recommendztion of or, Richard
Hewlett of the AED that Los hlamos not be accorded "exceptional value"
: classification. LASL's role zs the Cocal pelnt of nuclear weapon
research and develepment {as contrasted te the development and
production of nuclear maverials at Oak Ridege and Sichland], and the
eercentpratlon here of an unparallelied peol of scientifie talent
{Oppenbeimer, Fermi, Bethe) seems to us to warrant thls dlvergence
of opinlen., It is regquested that the Consulting Committee and Ghe
Advisory Board fsike Inte zececount this difference of opinlon in judging

1
the site,

‘ 1. BSee attached copy of The Atom {Lh8L, July 16, 14565),
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6, Fremont Compslte, Utah

Loecation: Utah County, near tnwn of Spanizh Forlk.

The prerequisite of scientific work In the West was z firm
gengraphle foundation, The last great mystery of fimerlean googbaphy
was finally and definitively solved by Jobn C. Fremont durding his second
exploration of the West In 1844, He 1t was who destraoyed omne of the
aAnst persistent myths of Amerfican exploration by dizproving the exiz-~
terce of The 3an Pusnaventura Rlver which was supposed fo drain the
vast lnterior between the Wassteh Range and the 3ierra WNewvadas, Having
olreled the area surrounding the freat 35al¢ Lake, he concluded that it
was a region of Interior dralnage with no putlet to the ses., On one
of the mest Important maps in the history of Amerleszn cartography,l ne
celled it "The Greal Basin"vea fundapental revelaticn in American
geography and a selentilfle achievement of the first rank.

Fremont, according to hls Report, formulated hls Great PBasin cone
giusion whlle encamped on the scuthwest shore of Lzke TUtah at the
approXlmate site ol the moderr town of Spanlah Torl, According to
Lr. Everstl Cooley, Director of the Utah Historical Soedefy, no attennt
ras ever been made to Iocate the exaet site, beyond this approximation.
Fremont's Report provides ne specific data or descriptions of terrain
thiat could ke employed for Ghis purpose. Todoy the area of Fremont'sa

celrp i3 farm land wWith enclaves of urban and industrial development,

1. map of an Exploring Expedition to the Rooloy Meountaing iz the
Year lulb? spd to Oregen end keorén Califernia in the Years 1o43-44,
drawm by Charlesg Ileuss [Washinginern, IMAGI,
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AFPENDTX

dsucussion of Last or Unidentifiable Jltes

Systematle sclentiflc work by Anglos began In the Southwest wlth
the Lrmy cxplering expeditions and purveys of the 19%h ceatury, most
particularly during $he period 1835 to 1863 under the directlon of fhe
Topographleal Englneers,

The Maj. 3tephen H. Long Expeditlon of 1519-20 is vepresentative
of the earller irmy explorations, including in 1ts civillan contingent
such emmirent scientists as Thomas 3Say, zoologlst, fugustus E. Jessup,
geologist, and Ldwln James, botanist. Despite the luster of these
rames, the selentists did not produce meporable results en the Loug
Expedition, liorc significant than their collections of new specics
n{ plants and animals, was Long's description of the High Plains as
“The Great ;merlcan Desert,” a conception that has been bitterly Ioughi
ever slnee, but viick, nevertheless, has been subsfantially vindicsted
by men lilee Powell and Webl, and has proved the determining facter
of hurzn ecology in the arid West,

do sife in 3outhuest Heglen ean be isolated to commemorate the
Long Fxpedition,

+ * H 5 * *

Curing the peried of the lMexiesn War a number of Srmy expeditions

gxplorcd the Southwest., Fremont crossed the (ieat Salt Pesert of Utah,

Lts, James W, ibert and Willliam G, Peek explored the Canadian River
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country and, lster, dew Mexico. Lit. Willlam H. Emory mapped Texas
and accompanled General Yearny's Srmy of the Yest from Fort Leavenwortn
to California via the 2ils route across Arlgons. Cept. Qeorge Y.
dughes marched with Genergl %Woolfs army across Texas into Hexieo, In
general, theze expeditions subgrdinated science to military consider-
ations. They did, heowever, make notable conteibutions to scientifie
geography, and Emory collected and described many neéi plant specles,
ineludlng the first sclentific description of the glant cactus of
Arizona,

fslde from the difficulty of locating significant sltes te cop-
memorate the Mexican War Reconnalssance, the nature of' the sciencific
work was superfieial, ag might be cxpected during military campaigns
in the midst of enemy territory,

* o+ % #* + * & *

The Paclfie Railroad Surveys of 1855-55, in additlon te thelr
great geographic contributions, dwarfed all previous scientific
2855ults on the Trans-iiissiszippl West. The 17 publizhed velumes of

the Pacific Railrond Reports, plus scores of lesrned papers stemming

from date ecollected during the Surwveys, comprised a huge compendiun
that defined the selentifie cutlines of the Far ligst, One hundred and
5ix scientifically trained men mccompanied the Topographical Englineers
naking the Surveys, iost of them were protégés of and had been
avpointed by imeriecats fTop sclentists-=men like Balrd of the Smith=-

sorian, lall, Torrey, iszassiz. Tre mein functing of these field men



vas to sepllect and descrdibe 21l phemomens of any sclentifie lrterest
and bring the data back a5t to be classified by thelr menfors,

The Jurveys were conducted with such speed that 4t wss impossitle
to pursue specific scientific problems fo conciusiorn, Thus, desplie
the masses of blological data ccllected and the excellent work in
geclogy, pertlcularly In deseribing the forces of ergslon, the ultimate
selentific resulis of the Surveys were disappeinting in terms of
theories or encompassing generalizations, Primarily, the work resulted
in rather superficial geolegical description and classification of
new hinloglical speeies, This was natural, for clasgificatlon and
deseription Wwere the prevalling scientifie approaches nf the time.
ialsg, the very mass of new data and the great complexity of Western
geology prevented research in depth. The Rallread Surveys producad
a Tast sclentific reconnaissance and a broad view at the level of
discovery, It wWould be the job of Tuture generations to digest and
pui to use the Irmense amounts of datz the Svrveys had collected.
Despite thelr limitations, the Railrecad Surveys were immensely
siprificant In opering up whele regions that had been virtually un-
known to aclernce,

Though the Railroad Surveys traversed large parts of Southwest
Region and contribufed waluable seclentilflc data, especially the geow
logical work of illiem P, Blake in Oicdlahowa's intelcpe Hills, there
seems to be no partlceular site that illustrates wmore thazn o fragment

of ghis contribution.
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Lz stated in trhe Introduction, some notable appllcations of

Fastern inventions occurred in 3cuthwest Regilon, One of these appll-
catlons has been documented and its slte approximated by Walter
Prescott Yeabh, The inventlion was the Colt slx=zrhooter; the event

was the Battle of %he Pedernales, fought In June 1844 about 50 miles
above Beguln, probably in Hendall County, Texss, In this batile the
famous Indian fighter {apt, Jack Hays led a group of Colt-ammad Texas
Aangers agalnst a bend of mounted Comanches and defeated them, The
Rangers! success, according te perticipants, sms made pessitle only
bocause of the six-shooters, which, for the first time, gave white
men 4 ¢hance in mounted combat agaminst Indilang using fast firing
tows=-andearrows, The Tattle of the Pedernales revolutionized Flains
warfare, for 1t proved the ubtility of the six-shooter "as the only
weaponr whileh enatled the frontlersran to defeat the mounted Indisn

in his ovn peculier mode of warfare,"l

Inforfunately, the site of the Pattle of the Pedernsles iz only

apLroxioate.,
¥ = = * e * L L3

secording to LR, doriensen of the Utah State Historical Sccizty,
two potential "invention" sites exlzt in Utah: one associated wviih
John 5. Browning of Ogden, pioneer inventor of automatlc weapons; and
a second relating to the early electranic shd radie developrents of
Elrile Farnsworth, Weither the signifiesnce pf these ments work nor

votentizl sites associated with Ehem have been evaluated a2t this wriiisg.

1, Cuated from the 1350 testimenial of Maj. feorge T. Bouzrd,
TEHDE LIV,
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Little Soring Cove (spring pools in foliage],
4ES Photos 5760,




MERRIAM E4SE CAMP: Little Spriog Meadow, looking west from spring
and cammsite., NPS Pheto, 9/4l,



DRSFRT LABCRATORY: Cripinsl wing of main laberetory: tuilt ia 1303,
KPS Fhobos /EL,



DESFRT LAFCRATIAY: Hullding Ye, 2 {exbension of rain laberatery], buiit in 190%,
NP3 Photo, S0,



UFEEAT LABURATORY:

Additicn to main latorstorys irclading rreenbcuse
herilt in 1%CE.  %FS Fhote, /4L,
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Oririnal housing [183E) of 2h-inch Lowell

Zefracting Telozcope,

50111 in use.
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LIELL CHSFRVATURY

Present administration and laboratory building {191k},
KPS Fhoto, $/6l.



Remains of concrete piler at northwest corner
of Ground Zero (imediate Toreground),
HPS Photo, T/65.



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



Deterliorated camera bunker one mile north of

Ground Zerc; two others gpre in simllar condition,
NPS Photo, 7/65.
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Remains of vandalized Jumbo eontalner 500
fect west of Ground Zero. Twisted stumps

ol steel girders from Jumbo tower on skyline.
NP5 FPhote, T/65.
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SOMHELEST AECION
Prﬁtimiharj Contribution and

Hﬂ;“11 L1t of Sives
Lo ““ciepﬁa er.d Inventioq"

INTACDUCTION

The Southwest waz essentlally a2 frontler envircrment throupghout
the period covered by this study. Thus one looks in vein for [fundamental
aceomplizhments 1n such pure sclehces as physles and cherdstry. Iabora-
tory facilities of the type that would result in such accompllshments
wers nonexistent, The same sorts of eaviroumental limitztions apply to

the Ileld of inventien, thowush there were some notable spplications of

Inventions that had been developed In the East,

Very significant selentific work was done, however, in two Tields:
anthronclosy and fhe nafural sciences--rrlnarily blolosy and geolosy.
inthropolosy {including 41%s subdisciplines--archeolony, etrmolsry,
linguistics, efe,}, 13 not treated in this study, it beiws bthe opinion
of this Region that this broad field should be incorporated inteo &
speclal thene sbudy dealing with the sgeial zeiences,

Thus we come to the crux of this discussion: the natural sclences,
Ve may concelve of the Scuthwest 85 & preat open boolr exhiblting some
of naturets most stupendous wonders, some of its most fantastic geclogle
manifestations, some of its most variessted landscapes and 1ife zones.
Ln the Sputhwest was culturelly g raw and extreme land, so was 1t raw

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




to the present doy the scientist has found rature cxpesed here, naked to
the elersnts., In the degerts, in fke mountains rising akrupbtly from the
degerts, and n the canvons zashing the deseris, Hhe scientist found
tncredible conjunctions In meolopy and bislogy. In s few hisurs he could
hike from Scnoran desert €o Alunine forest in Jouthwestern mountalins, or
defeand throush twe billion years of sarth histosy An Grand Canyon.
Thus, 1n natural scienee, as In art and ldieraturs, the Sounthwest was
the Fation's rmreat oubdeor laboratory and nlace ol dnssiraticon. Here
tane the sovants of tne Ezst to gather objects and improssions whlch they
took baeck Eoct Go Cheir Izboratorizs, Fov most of the neriod hers
ngrgidered, the basic appreach fo the Soutiwestarn frontler in science,
23 1 every other fleld, was extracltlye.

The history of scienge in the pre-1515 Scutimeest falls dnte buo
gistingt, thauph overlapping, stages:

f1) The era of the fileld met who collected and clascified;

{2) the era of the theorizers who systepztized and synthesized,
In gpeneral, it may Le said inat finding sites %o assoclete with the firss
ere iz difrfleuls, for mest of this woric was accomplished by scientists
actonpanying movernment snd nilitary supveys and explorations, The
crouns conducting these expeditlons were "passing throush" and did not
pouse apvuhere long enouch bo establish seopraphic noints of special
sltmificance. There are a few sltes;, however, assoclated with the
pecaond era, as well as some that 4o not £it neatly Inte eltner category.

The material that follovs, Includinsg site descriptions and evalu-

atione of the york of partieplar outstandine sclentists Ter whom it



would be desirable £o find sife assoeclations, 12 bosed on preliminary
docunentary research and consultation with such noted suthoritiss in the
Tield of Southvestern ratural sclence as Watt Dedge, former Regiorsl
Waturalist 1u this O0fTlee; Dr. Willdam o, IleDougsl and Dy, frdith

Johnzen of the Iusgum of Herthern Srlzcna; and Pr. C, B, Oliver,

Clalrpon of the Zoology Denariment of the Univezsity of Texas. I% should
be emphasized that the findings are tentatlve and will have te be econ-
firmed through further research, consultatieon, and Fleld work--a taslk

which will be completed by mid-September,
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Spanish expedlticns into the Soubthwest were accompanied by scilen-
tists or naturallsts vho-reported on the zeoirephy and the flora snd
faunz of the zones throush which they pessed, Thus Coronado's expedltion
reporied the Crand Canyon ond She buffalo. Tub these eerly obeervers
made no notable coentributions Lo theoretical seclence, nor did they often
rise above the level ¢f sheer wonderment at their discoveries,

With the coming of the Jesuits Infe southernm irizena a more sys-
temetic snd profound scientdlfic spirlt was exhiblted. Foremost ameonp
these piszionaries was Father Buseblo Francisca idne, His work as
carcoprapher and geoprapher of Pimezfs [1fa, ag well as hig deserivhive
writines, are still besic sources for naturalists, historlans, and
anthropolosists concerned with this reglon. Delng a2 man of many paris
ino does not it rneatly into any particulsr sclentific niche, but he
gan Well be termed the first sclentist of the Southwsst., L5 such he
should be mentionmed in this sbtudy, and either Tumacacorl Hational
lcnument or Szn Yavier del Tac should be treated in the "Llso Considered”
cotegory.

References: Herbert #, Teltoa, Rine's Histordcal !emolr of Pimerfa

Altz {Terkeley., 1548]); . The Padre on
Horsebasie [Chiecagn, 1963],

Perhaps the [inest systemabtle selentific tresbise rendered by a

Jezult missionary was Father ipnaz Plefferliornts Deseriptlon of ths

Provinse of Soncora. The [iTst volume of this work 1s a detailed




eatelogue of the anirsl, plank, and mineral lincdcoms in the reglon
traversed by Prefferloorn In his milssionary travels. Thouzh his longest
assirrments were at the missions of Atf and Gucurpe in what 15 now
Sonora, ilexico, Plelferkorn was also staticned at imlssion San Cabriel
de Juebzvi in frizona gt the Junction of the Somoita gnhnd Banta Crus
Hivers. ilissicn Tumacacerd was one of Plfefferkern's visitas at this
time, Hilx patural hlstory of Sonora encompasses the entlre reopraphic
province up to the Gila fdiver and 1s far and avay the mest slgniflcant
work of its frind durdapg Che Bpoandsh Perdods FPlelClfeviorn's study of
Soncran natural phensmena is more than a hilstorical curiosity. Today's
naturalists find 1t zn invaluzble zource for traclng the evoluflon of
the 3onoran desert from the mid-16tk century to the present.

The best site in the United States for conmemorating Plefferkorn's
work l1s Tomacecorl Wational llomument.
Aeleremess: Elliett Coues, 0n the Trall of 2 Spenish Ploneer, Corces

Cigay, IT?E:E {fTew York, 1U00}; Innng riellerlorn, Senora,
L Deczcripblien of the Province (iLlbuquergue, LG%9),

Iahy ot=zer Spacish missileneries made sclentific contrlbuticns,
notable among them Czrees gnd Escalante. Tut thelr work was not of the

fundomental dspertance of tipt of Hdne and PlefTerlaorn.

Early fnzlo Pericd

Syatemaile sclentific work by Snclos bepan in the Soubivest with the
army exploring sxpeditions and surveys of the 10%h ceniury, noat
periicularly during the period 1438 to 1832 under the direction of the

Teporsrarhical Enfginecrs,



The 11a3. Stephen H. Long Bxpedition of 181S-20 is representative of
tiie earlier frey explorstions, dneludirg in 1ts civilian contingent such
emminent sclentlsts ps Thomas S2F, =oologist, furustus E, Jessup,
reolopist, and Eduin Jemes, boitandst, Desplte the luster of these nanes,
the sclentlsts did not produce memorable resul®s on the Lons Expedition.
iore significant than their collections of pew specles of plants and

Moke Creat American

animzls, was Long's description of the Hign Plains as
Desert,” a conception that has been bitteriy fousht ever sinee, but
which, revcrtheless, kas been substantially vindicated by men 1dke
Powell and ebh, and haps proved the determining factor of human ccolomy
in the arid Uest,

da site ln Scuthwest Repglon can be izolated Lo commemorate the Long
Expadition.

The prerequisite of scientific worl in the Yest wes g firm geopraphic
foundatlen, The last rreat mystery of Smerican Seosrapny was rinally
and definitlvely solved by John €. Frepont during his second exploration
of the Vest in 18%WY, He it was vho destiroyed one of the most persistent
mysts of Lmeprican exploratlon by disproviag the exlstence of the Jan
Duienaventura Fiver which was supposed to dra‘n the vast dnterior beltween
the Masaten Panpge and the derre Pevadaz, Having circled the ares
suprousding the Creat S21t Ieke, he concluded thet it was a regien of
Interier draibafe whth Bo outlel Lo the sez, 0n ome of the mest Inportant

maps in the history of fimerdean cartography,l he czlled 1% "The Great

1. EEE#FE an Dxploring Fxpedlition to the Racliy Heuntains in the
Year 1847 zind_to Creson and Herth California in The Years 15#31Eﬂ, AW
by Charles frouss (Meshington, 1855},







