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PREFACE 

The Cenozoic geology of Arizona has been the subject of increasing ac­
ademic and economic interest during the past 20 years. The geologic work dur­
ing these years has led to an improved understanding of the complex history of 
this era, but much of this work has been unpublished-some was available as 
theses; some was incidental to other studies; and a great deal is still part of 
"works in progress." The Symposium on Cenozoic Geology of Arizona was 
sponsored by the Geology Section of the Arizona Academy of Science to make 
some of this work available in print. The Symposium was held during the joint 
meeting of the 33rd annual session of the Southwestern and Rocky Mountain Divi­
sion of the American Association for the Advancement of Science and the 1st an­
nual session of the Arizona Academy of Science at Tucson, Arizona, on April 
30, 1957. Dr. John W. Harshbarger, then with the U.S. Geological Survey and 
now with the University of Arizona, presided. 

The Symposium program included nine papers: 

1. Cenozoic deposits of the Agua Fria area, Charles St. Clair. 
2. Tertiary rocks and structure in the Cienega Wash area, Daniel 

J. Brennan. 
3. Cenozoic stratigraphy in the upper Gila River basin, L. A. 

Heindl. 
4. Late Cenozoic deposits of the Safford area, William Van Horn. 
5. Geomorphology and volcanic rocks of the Little Colorado River 

valley, Maurice E. Cooley. 
6. Alluvial deposits in the Mammoth area, L. A. Heindl. 
7. Cenozoic fossil record of Arizona, J. F. Lance. 
8. Cenozoic climates and secondary enrichment of copper deposits, 

Lewis Smith. 
9. Cenozoic plant record and climates of Arizona, Roger Y. Anderson. 

The preparation of these papers and the publication of this volume is 
representative of the high degree of interest in Cenozoic geology by many public 
and private agencies-papers were written by geologists associated with the Uni­
versities of Arizona and New Mexico, private companies, the Museum of North­
ern Arizona, and the U.S. Geological Survey. The Geochronology Laboratories 
of the University of Arizona, under the direction of Mr. Terah L. Smiley, as­
sisted generously in the preparation of the manuscripts for publication and the 
actual publication was sponsored by the Arizona Geological Society. 

Six of the papers presented at the symposium are included in this vol­
ume. Dr. John F. Lance's report on the Cenozoic fossil record has been pub­
lished in an abbreviated form in the 1960 Arizona Geological Society Digest, 
volume III, and the report on the Mammoth area has been revised for publica­
tion as U.S. Geological Survey Bulletin 1141-E. Two papers not presented have 
been added. Mr. R. T. Chew III prepared a resume of his thesis on the Mineta 
Ridge area because of the pertinence of his material to the general subject. The 
introductory paper was added to summarize the general outlines of Cenozoic ge­
ology within which these individual papers fit and which they have helped to clar­
ify. 
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This volume could not have been compiled without assistance from 
many sources and I wish to thank everyone who helped with cooperation, criti­
cism, patience, and encouragement. The assistance of Mrs. St. Ives Gray in 
supervising and expediting the final stages of preparation through publication is 
acknowledged gratefully. 

Washington, D. C. 
November 26, 1962 

L. A. Heindl 
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Figure 1. 1. --Map showing areas discussed in the papers included in this volume, 
physiographic provinces, and Mogollon Highlands in Arizona. (Numbers refer 
to papers as shown in table of conte nts; R. Y. Anderson's discussion includes 
all of Arizona) 


