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Geology 372  Spring 2005

FIELD STUDIES IN THE GRAND CANYON REGION
TOPICS FOR STUDENT REPORTS
Early explorations of the Grand Canyon.  Might include:
· the 12-man party of Spanish Conquistadors led by Captain Garcia Lopez de Cardenas, who sortied from Cibola (the Zuñi country of New Mexico) to find a river of which the Hopi had spoken.  After 20 days’ march he became the first white man to see the Grand Canyon in 1540; see pp. 32-35 in Dellenbaugh (1902) and numerous other sources.
· In the summer of 1776 Father Francis Garces left the San Xavier del Bac mission near Tucson to proselytize the Indians in Tuscayan, entering Havasupai Canyon along the Wallapai Trail (same trail we’ll be taking).  He also traveled along the South Rim of the Grand Canyon as far as the Little Colorado; also see Ch. 4 in The Romance of the Colorado River (1902), by Dellenbaugh.
· Trapper James Ohio Pattie’s party from Houston, Missouri in probably accessed the Lower Granite Gorge down Spencer’s Canyon in 1826, becoming the first Americans to see the Canyon; see James Pattie’s West by Richard Batman and pp. 112-188 in Dellenbaugh (1902). 
· Lieutenant Joseph Ives leads an upriver expedition from Yuma for the Army Corps of Topographical Engineers in 1857-58, using a 54 ft steam paddle wheeler.  He brings the geologist John Strong Newberry along.  Professor Newberry goes on to become a pioneering geologist at Columbia School of Mines in New York City.  See Ch. 7 in Dellenbaugh (1902) and original Ives Expedition report dated 1861 (Rogers has a scanned .pdf copy).    
James White’s unintended passage through Grand Canyon in 1867.  White was the first human that likely passed through the entirety of the Grand Canyon and lived to tell the tale, in the wake of an Indian ambush in upper Moki Canyon near what is now Lake Powell, during an ill-fated prospecting trip in 1867.  After 135 years oif being discounted as legend, the fascinating tale is summarized in the book Hell or High Water: James White's Disputed Passage Through Grand Canyon, 1867 by Eilean Adams (ISBN:0874214254), 2001; and page 174-183 in  Dellenbaugh (1902) which discredited White’s claim.
 
John Wesley Powell’s epic exploration of the Green and Colorado Rivers through the Grand Canyon in 1869 and 1871, numerous sources, including The Exploration of the Colorado River and Its Canyons and An Overland Trip to the Grand Canyon: Northern Arizona As Powell Saw It in 1870, both by Powell; Down the Great Unknown: John Wesley Powell's 1869 Journey of Discovery and Tragedy Through the Grand Canyon by Edward Dolnick, 2002; Down the Colorado: John Wesley Powell Diary of First Trip through the Grand Canyon, by Eliot Porter, Sierra Club, 1969;  Romance of the Colorado River (1902),  by Frederick S. Dellenbaugh.  This volume describes both of Powell’s expeditions, though Dellenbaugh only accompanied Powell on his second expedition in 1871.  (Rogers has copies of these).  
Initial Geologic Mapping of the Grand Canyon by Captain Clarence E. Dutton, as reported in Tertiary History of the Grand Canyon District, U.S. Geological Survey Monograph, Vol. 2, with Atlas (1882) [Rogers has 100th anniversary reprint, with color plates].  Between 1875 and 1881 Clarence Dutton spent each summer working in the Colorado Plateau mapping the geology of the area.  This effort included forays on foot into the Grand Canyon, all the way down to the Colorado River.   Dutton and his co-worker Grove Karl Gilbert had an enormous impact on geology for years thereafter and produced the first monographs published by the fledgling US Geological Survey.       
Awakening of the American Environmental Movement.  The Sierra Club’s battle against the Marble Canyon-Kanab Creek Power Development Central Arizona by the U.S. Bureau of Reclamation.  The ill-fated plan to construct Marble Canyon and Bridge Canyon Dams in the Grand Canyon in 1963-68.  Described in pp. 99-141 of The Grand Canyon of the Living Colorado Edited by Rod Nash, Sierra Club Books (1970) and other source data held by Rogers.  Also see Box 476 in Morris Udall Collection at the University of Arizona (via ILL), contents listed at http://dizzy.library.arizona.edu/branches/spc/udall/udallfindingaid/ufa/cap.htm   
Geology of the Hoover Dam site in Black Canyon.  Official report on Geological Investigations, Boulder Canyon Project Final Reports, Part III, Bulletin 1(1950), US Bureau of Reclamation, 232 p.  See also Neogene paleostress changes in the Basin and Range: A case study at Hoover Dam, Nevada-Arizona by Angelier, Colletta and Anderson, GSA Bulletin v. 96, p. 347-361 (1985), both available from Rogers.   
Construction of Boulder/Hoover Dam.  See HOOVER DAM, An American Adventure, by Joseph E. Stevens, University of Oklahoma Press, Norman, 1988; Boulder Canyon project final reports – General Features, Part IV, Bulletin 1 (1941) and Boulder Canyon project final reports – Boulder Dam, Part IV, Bulletin 2 (1941).  Rogers has copies of both.  
Geology, reservoir-induced seismicity, and crustal deformation of the Lake Mead National Recreation Area.  Geology of the Boulder Reservoir Floor by Chester Longwell, GSA Bulletin, 1936; Nonmarine Sedimentary Rocks of Tertiary Age in the Lake Mead Region, R. G. Bohannon, USGS PP1259; First Fourteen Years of Lake Mead, H. E. Thomas, USGS Circ 346 (1954); Comprehensive Survey oif Sedimentation in Lake Mead, 1948-49, USGS PP 295; Water Loss Investigations: Lake Mead Studies, USGS PP 298;  V. A. Cross and D.C. Twichell, Using remote sensing tools and GIS to map the geology of the floor of Lake Mead, Nevada, USGS, 2001.  Rogers has copies of all except Cross and Twitchell.     
Geology of the Grand Canyon.  Grand Canyon Geology Stan Beus and Michael Morales, eds., Oxford University Press (1990); and Corridors of Time by Ron Redfern (1980). Both available from Rogers.  Many other sources available as well, online and in library.

Channel Hydraulics and Geomorphology of the Colorado River Channel.  See Hydraulics and Geomorphology of the Colorado River in the Grand Canyon, Ch. 16 in Grand Canyon geology (1990); In the Footsteps of John Wesley Powell, by Hal Stephens and Gene Shoemaker (1987); and Grand Canyon, a Century of Change: Rephotography of the 1889-1890 Stanton Expedition, by Robert H. Webb (1996).  Rogers has copies.   
 
Faulting, uplift, and downcutting rates in the Grand Canyon: including lystric faults, gravity faults, Hurricane-Toroweap fault system and Grand Wash faults. Sources include: Displacement Rates on the Toroweap and Hurricane Faults: Implications for Quaternary Downcutting in the Gradn Canyon, Arizona, by Cassandra Fenton et al, GSA Geology, Nov 2001, pp. 1035-38; Geologic Structure of the Grand Canyon Supergroup, Ch. 5 and Phanerozoic Structural Geology of the Grand Canyon, Ch. 14 in Grand Canyon Geology (1990); High-Angle Gravity Faulting in the Eastern Grand Canyon, Arizona by P. Huntoon, Plateau (1973), and Gravity Faulting by A.C. Beck, NZ Journal of Geology and Geophysics, (1967).   Rogers has copies.     

Origin and Evolution of the Colorado River and the Grand Canyon.  See Colorado River Origin and Evolution, Proceedings of a Symposium held at Grand Canyon National Park, R. A. Young and E.E. Spamer, eds., Grand Canyon Association, 2000.  

Paleo megalandslides in the Grand Canyon. See Rock Movement and Mass Wastage, Ch. 19 in Grand Canyon Geology (1990) and multiple articles from Rogers and Rogers’ website http://web.umr.edu/~rogersda/cp_megalandslides/  
Late Cenozoic Volcanism in the Western Grand Canyon.  Late Cenozoic Lava Dams in the Western Grand Canyon by Kenneth Hamblin, GSA Memoir 183 (1994). 

The San Francisco Volcanic Field and Stratovolcanoes, including the explosion of San Francisco Peaks, once 16,000 feet high.   See Volcanoes of Northern Arizona by Wendell A, Duffield (1997).  

The Story of Sunset Crater.  See pp. 31-38 and 57-58 in Volcanoes of Northern Arizona by Wendell A, Duffield (1997).  

Grand Falls of the Little Colorado River.   See pages 16 and  59-62 in Volcanoes of Northern Arizona by Wendell A, Duffield (1997).  

Origin of Meteor Crater, Arizona.  See The Meteor Crater Story by Dean Smith (1996) and Guidebook to the Geology of Meteor Crater, Arizona by Eugene Shoemaker and Susan Kieffer (1988); and other file materials on meteor craters held by Rogers. 

Formation of Travertine in the Grand Canyon and Havasu Canyon.  Dissolved carbon dioxide (CO2) in the water makes it a weak carbonic acid (H2CO3).  This weak acid reacts with the limestone to form soluble calcium acid carbonate, CaH2(CO3).  When this mixture spills over the small falls in Havasu Canyon it is aerated and loses some of the dissolved carbon dioxide (CO2) to the dry atmosphere, causing the precipitation of insoluble carbonate (CaCO3) and water (H2O) (an alternative hypothesis is that strongly alkaline springs entering Havasu Creek downstream of Supai Village are responsible for precipitating the insoluble carbonate).  This insoluble carbonate has created a spectacular series of small pools and a string of impressive waterfalls, named: Navajo, Mooney, Havasu, and Supai Falls.  Search the library and Internet for more information in regards to latest thinking on travertine formation.  Rogers has a small file on present-day precipitation of travertine in Lake Powell and Lake Mead. 

Pleistocene Lava dam Outburst Flood Deposits and repeated infilling and excavation of the Colorado River Channel, up to 400 m deep.  See Geochemical Discrimination of Five Pleistocene Lava Dam Outburst Flood Deposits, Western Grand Canyon, Arizona, by Fenton, Poreda, Nash, Webb, and Cierling, 2004, Journal of Geology, v. 112, pp. 91-110.        

