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The Arizona Geological Survey, By Larry D. Fellows, State Geologist

Introduction


Recognition of the importance of mineral resources to the settlement and economy of Arizona led to the establishment, in 1915, of the Arizona Bureau of Mines, which was subsequently reorganized into the Arizona Bureau of Geology and Mineral Technology (1977) and the Arizona Geological Survey (1988).  The Arizona Bureau of Mines consolidated functions performed by territorial geologists from 1888-1912 and research and service activities conducted by University of Arizona faculty from 1891-1915. 

Although Arizona Territory was established by Congress in 1863, settlement was delayed by the Civil War and did not begin in earnest until the 1870’s, when a new wave of mining began.  Many of the mines had been worked on a smaller scale by Spanish miners during the 1700’s and by Indians even before them.  By the early 1880’s a number of mining camps were already active. 


Little was known about the geology of the Arizona Territory; information that was available was general and of little use to prospectors.  Despite this dearth of information, prospectors were able to discover mineral deposits because vegetation was sparse and many deposits were exposed at the land surface (fig.1).  Because of the abundance of mineral deposits, Governor Tritle, in 1883, requested that detailed geological surveys of the territory be made.  

Territorial Geologist: 1888-1912


In 1888 Congress created the unpaid post of “Territorial Geologist,” which was filled on an irregular basis until statehood in 1912.  The first Territorial Geologist, John F. Blandy, who served until mid-1890, contributed short reports on geology and mineral resources that were included in annual reports Governor Lewis Woldfley and Acting Governor N.O. Murphy submitted to the Secretary of the Interior in 1889 and 1890, respectively.  The Territorial Geologist position, abolished in 1890 because of lack of funds, was not reestablished until 1898.  In that year Governor Murphy included a lengthy chapter by Dr. William P. Blake, Territorial Geologist, in his annual report.  Although the title was not officially used between 1890 and 1898, the Territorial Geologist’s duties were performed by Dr. Theodore B. Comstock (1891-94) (fig. 2) and Dr. Blake (1896-97), respectively, probably as a consequence of their official status.

After his comprehensive report in 1898, Blake made extensive annual contributions to governors’ reports until 1904, when the position of Territorial Geologist again fell into disuse.  In 1911, Dr. Cyrus F. Tolman, a professor of geology at the University, was given the title, but, with attainment of statehood in 1912, the post was officially abolished. 

University Bureau of Mines: 1893-1915


When it first opened in 1891, the University of Arizona was comprised of a School of Mines and a School of Agriculture.  Dr. Comstock, Director of the School of Mines, established an assaying and ore-testing laboratory in 1893.  The laboratory was variously known as “The University of Arizona Bureau of Mines,” “University School of Mines Testing Laboratories,” and the “Bureau of Mines of the Arizona School of Mines.”  Comstock directed the laboratory until 1895, when he became the first president of the University.  Blake was Director from 1895 until he retired in 1905.  Charles F. Willis (fig. 3), an instructor in geology and mining engineering, served as Director from 1913 to 1915.  Willis wrote House Bill 53, the enabling legislation for the Arizona Bureau of Mines, which was introduced by Representative Sheldon A. Reed (Pima County), passed by the legislature, and signed by Governor George W.P. Hunt in 1915. 

Arizona Bureau of Mines: 1915-40


The Arizona Bureau of Mines was established as an official state agency under authority of the Board of Regents of the University and State Colleges of Arizona.  The enabling legislation specified that the new agency be administered as a Department of the University of Arizona and that its director be a mining engineer.  Charles F. Willis, a mining engineer, became the first Director.  The Arizona Bureau of Mines continued, essentially unchanged, the metallurgical services that had been offered by the “University Bureau of Mines” from 1893 to 1915.  


Statutory duties of the Bureau were to collect, compile, and publish statistics relative to Arizona mining; maintain a library and bibliography of all literature pertaining to Arizona mining and geology; experiment, and publish results, on various mineral processing procedures;  conduct qualitative analyses of rock and mineral samples;  and collect geological and mineral specimens to constitute the museum of the State Mining Bureau.  Under Willis’ direction emphasis was placed on subjects such as mining safety and the welfare of the mining employee;  numerous short bulletins were issued.  Other bulletins were prepared on subjects such as sampling, field testing of minerals and metals, and specific mineral commodities.  

In 1918, after directing the Bureau 3 years, Willis left the University for private practice.  Administration for the Bureau was then transferred to the College of Mines and Engineering, with the Director of the Bureau reporting to the Dean of the College.  A few months later, the Dean and Directorship were combined.  Dr. Gurdon M. Butler, Dean of the College, was asked to also serve as Director of the Bureau.  He did so until 1940. 


Under the direction of Dr. Butler, a geologist who had previously been on the Colorado Geological Survey, the Bureau began to undertake activities that were commonly done, in other states, by the state geological survey.  Such activities included preparation of geologic maps and completion of reports on relationships between the geologic framework and ore deposits in major mining districts.  This approach was necessary because major mineral deposits, which in earlier years had been relatively easy to discover because they were exposed at the land surface, were being depleted and new deposits were considerably more difficult to locate.  In 1924 the first geologic map of Arizona was published, in cooperation with the U.S. Geological Survey.  

Arizona Bureau of Mines: 1940-77


In 1940 the College of Mines and Engineering was divided into separate colleges, each supervised by a dean.  Responsibility for the Bureau of Mines was assigned to the Dean of the College of Mines, Dr. Thomas G. Chapman, a metallurgist.  

Activities of the Bureau during Chapman’s first years as Director were greatly influenced by demands placed upon the minerals industries by World War II.  Accelerated exploration programs, sponsored by the federal government, for critical minerals and metals involved the time of a major part of the Bureau’s staff on a cooperative basis.  Because the copper industry was faced with depletion of the major higher-grade deposits, emphasis was given to large low-grade deposits.  With this change in emphasis, many problems in ore-dressing were encountered.  The Arizona Bureau of Mines played an important role in research and pilot-plant studies that led to design of ore concentrating facilities at five of the nine major low-grade copper deposits developed in Arizona from 1945-65.

When Dr. Chapman retired in 1956, he was succeeded as Director and Dean by Dr. James D. Forrester.  Forrester, a geologist and mining engineer, came to the Bureau from the University of Idaho, where he was Dean of the College of Mines and Director of the Bureau of Mines and Geology, predecessor to the Idaho Geological Survey.  


Work on a new geologic map of the State began in 1956, in cooperation with the U.S. Geological Survey.  County geologic maps were released from 1957 to 1960; the state map was published in 1969.  The first issue of Fieldnotes , the Bureau’s quarterly information and research publication, was printed in 1971.  Other items published included mineral commodity reports, indexes of mining properties, a geology guidebook series, and bibliographies of Arizona geology.  


Dr. William H. Dresher succeeded Forrester as Director and Dean in 1971.  Dresher, a metallurgic engineer, had extensive industrial experience in process metallurgy and ceramics.  Recruited to be Dean of the College of Mines, Dresher was surprised when he arrived on the job and was informed that he was also “State Geologist”.  After participating in functions of the Association of American State Geologists for several years and discussing roles and responsibilities of state geological surveys with directors and state geologists from other states, Dresher realized that the Bureau of Mines’ enabling act, in effect for 56 years since enactment in 1915, was outdated.  He actively sought to modernize it by encouraging preparation of House Bill 2060.  This Bill, introduced by the majority of the House Committee on Natural Resources and Energy (C.W. “Bill” Lewis, Chairman), was passed by the Legislature and was signed by Governor Raul H. Castro in May 1977.  

Arizona Bureau of Geology and Mineral Technology: 1977-88


The new enabling act changed the Bureau of Mines to the Bureau of Geology and Mineral Technology and Established two branches: the Geological Survey Branch, which was the State Geological Survey, and the Mineral Technology Branch, which continued most Bureau of Mines functions.  The Director was to be a geologist or a geological, mining, or metallurgic engineer, registered by the State Board of Technical Registration.  The Assistant Director in charge of the Geological Survey Branch was to carry the title “State Geologist” and was to be a geologist or a geological engineer, also registered by the State Board of Technical Registration.  The new Bureau was established as a scientific, investigative, and information agency whose purpose was to conduct research and provide information.  Provisions for a geological library and repository for rock cuttings and cores were included.  The new Bureau was, for the first time, also given responsibility for geologic hazards and limitations to land use. 


The Bureau, which continued to function as a state agency, was organized as a Division of the University of Arizona, administered by the Board of Regents and supervised by the President of the University or his designate.  Dresher was named Director of the Bureau.  In February 1979, Dr. Larry Fellows was selected as Assistant Director and State Geologist.  Fellows came to the Bureau from the Missouri Geological Survey.  Under his direction emphasis was given to detailed geologic mapping and structural geology in western Arizona, classification and description of metallic mineral districts, and identification of potential geologic hazards and limitations.  An open-file report series was instituted to make information available to the public in a timely manner.  The Arizona Geologic Information System, a computerized data base, was established.  

Dr. Dresher resigned in 1981 and was succeeded as Director and Dean by Dr. R.A. Swalin in September 1984.  Swalin, educated in materials science and metallurgy, came to the University from industry.  Earlier in his career he had served at the University of Minnesota as Dean of the Institute of Technology, which included the Minnesota Geological Survey.  In July 1985 the Colleges of Mines and Engineering were reunited as the College of Engineering and Mines.  (They were previously together as the College of Mines and Engineering from 1918 to 1940.)  Swalin, who was named Dean of the expanded college, continued as Director of the Bureau. 


In September 1985, a legislative committee held hearings to consider merging several small natural-resources agencies, including the Department of Mineral Resources, Oil and Gas Conservation Commission, and the Bureau of Geology and Mineral Technology.  The committee took no follow-up action relative to consolidation.  Individual committee members, however, proceeded in other directions.  Representative Doug Todd (Tempe) introduced House Bill 2460 in January 1986 to remove the Geological Survey Branch of the Bureau from administration by the University and make it an independent state agency.  The bill, which transferred the Mineral Technology Branch to the University, passed both houses of the legislature but died in the Senate Appropriations Committee.  In September 1986, Dean of the Faculty of Science, Dr. Edgar J. McCullough, Jr., was named Acting Director of the Bureau. 


Todd, who was elected to the Arizona Senate in late 1986, reintroduced House Bill 2460 and Senate Bill 1102 in January 1987.  The bill was subsequently passed by the Legislature and was signed by Governor Evan Mecham in April.  Senate Bill 1102 established the Arizona Geological Survey as an independent state agency effective July 1, 1988, to be located in the proximity to the University of Arizona in Tucson.  Employees and equipment of the Mineral Technology Branch were transferred to the University of Arizona.  The State Geologist, responsible for administration of the Arizona Geological Survey, would be appointed by and serve at the pleasure of, the Governor. 
Arizona Geological Survey: 1988-present


The Arizona Geological Survey (AGS) inherited a tradition of research, publication, and excellence that was built by its predecessors over a 73-year period.  Geologic investigations culminated in publication of 198 bulletins, 26 circulars, 6 special papers, and many maps.  From 1980-88 an additional 130 open-file reports and maps were released.  


This record of accomplishment reflects the dedication and commitment of Bureau staff.  Although mention of indiciduals and their specific accomplishments has not been made in this summary, because of space limitations, several long-term employees played major roles in building the reputation and credibility of the Bureau: Dr. Eldred D. Wilson, a geologist employed 45 years from 1918-65; George H. Roseveare, who served as a metallurgist 31 years (1942-73);  and Dr. H. Wesley Peirce, geologist for 31 years from 1956-87.


As the 21st century approaches, the AGS will continue this legacy but must prepare for challenges and opportunities as well.  Wise use of the State’s land, water, and mineral resources will become increasingly more important because of substantial population growth.  New residents will require additional land for development, earth materials for construction, and potable water.  Information about distribution and characteristics of rock, surficial materials, and mineral resources, both at the surface and in the subsurface, will be needed.  Potential hazards and limitations to development must be identified.  


Population growth will result in generation of more wastes, including those that are hazardous, toxic, and radioactive.  Disposal facilities must be sited and constructed with the regional and local geology in mind so as to not contaminate priceless ground-water resources.  In addition, population growth will lead to greater demand for recreation areas, which must also be chosen with geology in mind.  


The AGS and its predecessors have proudly served Arizona since 1888.  We eagerly anticipate opportunities for continued service as a primary source of geologic information about Arizona. 
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