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IHTaODUCTlOE 

The Southwest was essentially a frontier environment throughout 
the period1 covered by this study. Thus one looks in vain for funda­
mental accomplisheients in such pure sciences as physics and chemistry. 
Laboratory facilities of the type that would result in such accom­
plishments were nonexistent. The same sorts of environmental limita­
tions apply to the field of invention, though there were some notable 
applications of inventions that had been developed in the Bast, 

Very significant scientific work was done, however, in two 
fields: anthropology and the natural sciences—primarily biology end 
geology, Anthropology (including Its subdisciplines—archeology, 
ethnology, linguistics, etc,), is not treated in this study, it being 
the opinion of this Region that this broad field should be incorporated 
into a special theme study dealing with the social sciences. 

Thus lie come to the crux of this discussion: the natural 
sciences. We may conceive of the Southwest as a great open book 
exhibiting some of nature's most stupendous wonders, some of its most 
fantastic geologic manifestations, some of its most variegated land­
scapes and life zones. As the Southwest was culturally a raw and 
extreme land, so was it raw and extreme in nature. From the time of 
the first Spaniard right up to the present day the scientist has found 
nature exposed here, naked to the elements. In the deserts. In the 
mountains rising abruptly iron the deserts, and in the canyons gashing 
the deserts, the scientist found incredible conjunctions in geolcgy 
2nd biology. In a few hours he could hike from Sonoran desert to 
Alpine forest in Southwestern mountains, or descend through two billion 
years of earth history in Grand Canyon, Thus, in natural science, as 
in art and literature, the Southwest was the Nation's great outdoor 
laboratory and place of inspiration. Here came the savants of the 
Fast to gather objects and impressions which they took back East to 
their laboratories. For most of the period here considered, the basic 
approach to the Southwestern frontier in science, as in every other 
field, was extractive. 

The history of science in the pre-l°.15 Southwest falls into two 
distinct, though overlapping, stages: 

(1) The era of the field men who collected and classified; 

(2) the era of the theorizers who systematized and synthesized. 
In general, it may be said that finding sites to associate with the 
first or3 is difficult, for most of this work was accomplished by 
scientists accompanying government and military surveys p.r.d explorations. 



The groups conducting these expeditions were "passing through11 and 
did not pause anywhere long enough to establish geographic points of 
special significance. There are a few sites, however, associated with 
the second era, as well as some that do not fit neatly into either 
category. 

Development of the atomic bomb during World War II opened the door 
to the present Nuclear Age. The latter-day Pronetheans of the 
Manhattan Project gave the fire of the universe to mankind, with all 
its potentials for good or evil. The transcendent significance of this 
scientific achievement justifies waiver of the 50-year criterion, making 
possible consideration of the Trinity and Los Alamos sites. 

The material that follows, including site descriptions and evalu­
ations of the work of particular outstanding scientists for whom it 
would be desirable to find site associations, is based on field work, 
documentary research, and consultation with the following authorities: 
Sect "edge, former Regional Naturalist in this Office; Dr. William B, 
HcDougal and Dr. Ardith Johnsen of the Museum of Northern Arizona; 
Dr. C. P. Oliver, Chairman of the Zoology Department of the University 
of Texas; Chief Astronomer Henry Ciclas of Lowell Observatory; and 
staff members of the Desert Laboratory in Tucson. 

William E, Brown 
Regional Historian 
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frOftKXflq LIST OF SITES 

UNITS OP THE NATIONAL PARK SYSTEM 

1, Grand Canyon National Park, Arizona 
Glen Canyon National Recreation Area, Arizona-Utah 
Canyonlands National Park, Utah 
Capitol Reef National Monument, Utah 

2» Tureac&cori National Monument, Arizona 

3. Carlsbad Caverns National Park, New Mexico 

lK Big Bend National Park, Texas 

PROPOSED UNIT OF THE NATIONAL PARK SYSTEM 

1, Chamlzal International Memorial, Texas 

SITES OP EXCEPTIONAL VALUE 

1, 0, Hart Lierriarc Base Camp, Arizona 

Z< Desert Laboratory, Arizona 

3. Lowell Observatory, Arizona 

U. Trinity Site, New Mexico 

SITES ALSO CONSIDERED 

1, Fort Whipple, Arizona 

2. Camp Verde, Arizona 

3i Meteor Crater, Arizona 

^, Fort Wingate, Hew Mexico 

5, Los Alamos Scientific Laboratory, New Mexico 

6, Fremont Campsite, Utah 
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UNITS OF THE RATIONAL P̂ JlIt SYSTEJI 

1. Grand Canyon National Park., Arizona 
Glen Ca ny on Ha 1tonal He erg a t Ion Area ,r_ Ar iz ona-Utah 
Canyonlands National Park, Utah 
Capitol Reef National ftonuisent, Utah 

The post-Civil War years inaugurated a new scientific era In the 

Southwest. The period of reconnaissance and discovery was largely 

replaced by one of research in depth and the beginnings of theoretical 

generalization—a trend that continued to gain momentum throughout the 

period under study. 

Four geological and geographical surveys, later called the Great 

Surveys, undertook the massive task of finding out what lay west of the 

hundredth meridian. Parties led by Ferdinand vandiveer Hayden, nodical 

doctor turned geologist, Clarence King, aristocrat and intellectual, 

John Wesley Powell, conqueror of the Colorado River, and Lfc. George K* 

Wheeler, determined military wan and scientist, roamed over the wild 

country during the yeers 1867-79, observing, analyzing, theorizing, 

mapping, and, at the end of each season, returning to Washington to 

publish their results. The Inquiries of the Great Surveys into geology, 

geography, and biology formed the basis for much of the knowledge of 

the physical West. Their scientific contributions were enormous, most 

of them published in some 120 major volumes listed in the Chsckl 1st 9f 

United States Public Docui^ents, J787-I9.OI. In lo'79 the Great Surveys 

vrere consolidated into the United States Geological Survey and the gient 

work continued throughout the period of this study and down to the preijahv 

day. 
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In terms of scientific achievement in Southwest Region, the giant1; 

of the Great Surveys and the subsequent U, 3, Geological Survey were 

John Wesley Powell, Othniel C. t'arsh, Grove Karl Gilbert, th M. Davis, 

and C. E. Dutton. 

Powell, explorer of the Colorado River and writer of a classic 

adventure story cased on that exploration, is usually dismissed in 

just those words. But as Bernard DeVoto has pointed out in his intro­

duction to Wallace Stegner's Beyondthe Hundredth Meridian, Powell 'was 

a great scientist who used his knowledge to pierce through romantic 

misconceptions about the 'West and propose a realistic program for its 

development, Powell's Report on the Lands of the r.rid Region of the 

United States is the first great scientific synthesis on the West. 

Here he used the methods and data of science to evolve an enccopassing 

theory that would shape legal, political, and social institutions in 

a West dominated by the fact o£ aridity. Even if Powell had not been 

the prophet of the West, his work as geologist end ethnologist would 

have aoda him a great scientist. His founding of two of the most 

influential scientific government bureaus would have made him a great 

man. 

liven though Powell1 s later activities were of much greater national 

importance, his river journey down the Colorado was, as Steener puts 

it, symptom and symbol. Here he began, the scientific approach to the 

West that would result in such momentous contributions. Canyonlands 

National park. Grand Canyon National Park, and C-len Canyon National 

Recreation Area are suited to commemoration of Powell's career. 
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Othniel C. Harsh, one cf the greatest Aner-loan paleontolcglsiy. 

President of the National Academy of Sciences, is chiefly remembered 

for his developmental history of the horse from Eohlppus to £quus, the 

clinching documentation of the theory of evolution. His work in 

association with the Great Surveys and the U.S. Geological Survey was 

instrumental in fixing the geologic ages and tracing the story of plant 

and animal life in the West. 

Harsh's work is commemorated by Harsh Peak in the Uinta Mountains 

of Utah where he did some of his most important field investigations, 

but no suitable historic site is known at the time of this writing. 

Grove Marl Gilbert's contributions to geology were of the same 

magnitude as Powell's. His brilliant theoretical mind and vivid 

imagination found its challenge in the questions raised by the geology 

of the Great Basin and the plateaus of Utah. Many of his theories have 

continued to be considered valid in the light of half a century of 

additional research. 

Though he worked for ̂  years with the Wheeler Survey, Gilbert's 

most important contributions date from his association with Powell, both 

ir. the Powell Survey and later with the U. S. Geological Survey. His 

"Report on the Geology of the Henry Mountains'' (Powell Survey, lo77) 

developed the Laccoiithic Theory, a major step forward in the under­

standing of volcanic. His "Lake Bonneville" (u. S. Geologies! Survey, 

1090) «'as the definitive monograph on that subject. Gilbert, along 

with -.'» !-i, Davis, was largely responsible for the creation cf the 
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subscionce, physiography, which deals with the earth's surface and the 

processes by which It is being changed* 

Gilbert's base camp in the Henry Mountains of Utah would be on 

excellent site to commemorate his work, iCnown as Cache Camp or Camp 

No, 1, the site is near Dugout Creek where that stream leaves the 

western slopes of Ht» Ellen• The McMillen Springs Campground of the 

Bureau of Land Management, which controls the entire Henry Range, is 

near the site and an interpretive exhibit could be developed there. 

The Henry Mountains themselves-*the type-site laccoliths—should be 

considered eventually in the Natural Landmarks program. 

Meanwhile, Gilbert's strong associations with Capitol Reef and 

Canyonlands should be exploited In the interpretive programs at these 

areas, 

Capt. Clarence 5. Dutton was another Powell protege" itfhc rtade his 

geological mark while associated with the Powell Survey and the U.S. 

Geological Survey. His Report on the Geology of the High flaj^ra of 

Utah (Powell Survey, l88o) and his Tertiary History of the Grand Canycr. 

district (U.S. Geological Survey, 1882) have ever since been scientific 

classics and established Dutton for all time as one of America's grer.i 

geologists. 

Grand Canyon national Park is the obvious ccntr.onorative site. 

W, K, Davis ranks with Powell and Gilbert in the development of 

the science of physiography. Building upon the work of his prede­

cessors, he added new principles to the science, outlined the theory 
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of progressive stages in the development of land forms, and gave the 

science organization and definition. His PhyslealJjg^graphy, 1896*. and 

Geographical Essays, 19n9» are his most famous works. However, his 

extensive field work in the Grand Canyon and a number of basic mono­

graphs derived therefrom were Instrumental in the development of his 

physiographic theories. 

Grand Canyon ilational Park is again the suitable commemorative 

site. 

2. fumacacori national Monument, Arizona 

Spanish expeditions ir_to the Southwest were accompanied by scien­

tists or naturalists who reported on the geography and the flora 2nd 

fauna of the zones through which they passed. Thus Coronado's ex­

pedition reported the Grand Canyon and the buffalo. But these early 

observers made no notable contributions to theoretical science, nor did 

they often rise above the level of sheer wonderment at their discoveries. 

With the coming of the Jesuits into southern Arizona a more 

systematic ar.d profound scientific spirit was exhibited. Foremost 

among these missionaries was Father Eusebio Francisco Kino. His work 

as cartographer and geographer of Pimerfa Alta, as well as his 

descriptive writings, are still basic sources fox* naturalists, histo­

rians, and anthropologists concerned with this region. Being a mar. oi 

many parts Kino does not fit neatly into any particular scientific 

niche, but he car. well be termed the first scientist of the Southwec', 

•Jutracacori National I-lonument is the commemorative site. 
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Perhaps the finest systematic scientific treatise rendered Ly a 

Jesuit missionary was Father Ignaz Pfefferkorn1s Description of the 

Province of Sonora. The first volume of this work is a detailed 

catalogue of the animal, plant, and mineral kingdoms in the region 

traversed by Pfefferkorn in his missionary travels. Though his longest 

assignments were at the missions of Ati and Cucurpe in what is now 

Sonora, Mexico, Pfeff erkorn was also stationed at mission San Gabriel 

de Guebavi in Arizona at the junction of the Sonoita and Santa Cruz 

Rivers, Mission Turacacori was one of Pfefferkorn1s ylsltas at this 

time. His natural history of Sonora encompasses the entire geographic 

province up to the Gila River and is far and away the most significant 

work of its kind during the Spanish Period. Pfefferkorn's study of 

Sonoran natural phenomena is more than a historical curiosity. 

Today's naturalists find it an invaluable source for tracing the 

evolution of the Sor.orar. desert from the mid-loth century to the present. 

The best site in the United States for commemorating Pfefferkorn'o 

work is Tumacacori national Monument. 

;>, Carlsbad Caverns National Park, New Mexico 

Vernon Orlando Bailey, protege and son-in-law of C. Hart Kcrrisci 

{see below), was Chief Naturalist of the Bureau of 3iological Survey. 

In the field of marrmology especially, he brought to iruition Herriam's 

Life Zone concept. Kis studies in Mew Mexico were very significant, 

resulting in a shelf of official Biological Survey reports. Florence 

lierriam Bailey, Vernon's wife, warrants the title of greatest American 
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worcan ornithologist* Though many of the publications of this husbnnd-

snd-wife team elate from the 1920s, the field work upon which these 

publications were based began in the l8c0s. One of the Is1 favorite 

field locations was the Carlsbad-Guadalupe Mountains area of Hew Kexico 

and Texas. Vernon Eailey*s Animal Life of Carlsbad Cavern is perhaps 

his finest ecological study, 

Carlsbad Caverns National Park is the best site to commemorate 

the Baileys' work* 

d. Big Bend National _ Pgrlc, Texas 

/iccording to Professor C. P. Oliver of the University of Texas, 

the most important Texas scientist within the period of this study was 

Dr. William Norton Wheeler. As Professor of Zoology at the University 

of Texas, Dr. Wheeler performed fundamental research in entomology, 

particularly in his studies of ants. Ke was later associated with 

Eastern universities and became a member of the National Academy. As 

related by Dr. Oliver, Wheeler's published studies are basic works in 

the science of entomology. 

Other important work was done in Texas in. the fields of geology 

and biology, but, with the exception of Wheeler, particular scientists 

have not been evaluated at this writing. One &ite, however, can be 

listedj Big Bend National Park, According to Dr. Oliver, the Eig Ben', 

country was the great outdoor laboratory of Texas scientists, in ixich 

the same way that the Grand Canyon served scientists farther west. 

At Eig Eend are found the same sorts of startling geologic and biologic 
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conjunctions* Since the turn of the century, this region has attracted 

m n y scientific expeditions which have attempted to unravel its complex 

geology and varied ecological patterns. 
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PROPOSED W O T 0? THE NATIONAL PARK SYSTEM 

Chaftizal International Memorial, Texas 

The Boundary Survey that fixed the line between Mexico and the 

United States in the early l850s resulted in significant contributions 

in the fields of geography, geology, and biology. The most important 

document relating to the subject is Emory's Report pn_the_Ur.itcd States 

and Mexican Boundary Survey (Washington, l3pS), which includes two 

volumes of scientific reports. In addition to the geographic and carto­

graphic activities of the Topographical Engineers who conducted the 

survey, accompanying field scientists described the geology of the 

boundary region and collected cany biologic specimens. These field 

reports and collections became the tools of Eastern scientists, who for 

the first time had adequate material to begin generalizing and theo­

rizing about the Southwest, The region1s geologic history was re­

constructed. Doctor Parry and Arthur Schott advanced theories of 

mountain-making, continental uplift, igneous intrusion and inundation. 

Paleontologist James Hall correlated strata formations and began geologic 

capping. Botanists John Torrey and George Englemann, basing their wori: 

on the Boundary Survey collections, produced monumental works on plar.t 

classification, Zoologists Eaird and Girard of the Smithsonian 

Institution made similar contributions in their discipline. Those 

various scientific labors, especially in the field of geology, resulted 

in the first groping attempts to assign principles of scientific causality 
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