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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.
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