Chronology of events for the Colorado River System


	Date
	Event
	Area
	Publisher
	Publication
Number

	
	Colorado Plateau Uplift ??
	
	
	

	65.5±3.5 Ma
	65.5±3.5 Ma; Andesitic pluton intruding Tapeats, Bright Angel Shale, and Muav Limestone and overlain by 19 Ma (?) basalt flow near crest of Grand Wash Cliffs north of Clay Springs, about 25 miles south of mouth of Grand Canyon, Music Mountain NE quad.
	Grand Canyon
	(McKee E.H., unpub data; Young, 1979)
	

	19.94±.4 Ma 
	19.94±.4 Ma; Peach Springs basalt, 1.3 miles north of Peach Springs; underlies Peach Springs Tuff.  
	Grand Canyon
	Wenrich and others, 1995
	

	19.03±.44 Ma 
	19.03±.44 Ma, Separation Hill basalt, near upper south Separation Canyon on Hualapai Plateau; overlies Tertiary gravels on plateau surface.  
	Grand Canyon
	Wenrich and others, 1995
	

	18.5±.2 Ma 
	18.5±.2 Ma, Peach Springs Tuff, Hualapai Plateau, western Grand Canyon; overlies Tertiary sediments or basalt flows at Peach Springs, Arizona; also in Milkweed and Horse Flat Canyons.  
	Grand Canyon
	Nielson and others, 1990
	

	17.4±.9 Ma 
	17.4±.9 Ma, Iron Mountain basalt , west rim of Grapevine Canyon, southern Grand Wash Cliffs; overlies Tertiary gravels and Tapeats Sandstone.  
	Grand Canyon
	Wenrich and others, 1995
	

	16 Ma
	Tectonic Event – onset of extension in Lake Mead and Lower Colorado River area
	
	
	

	15.46±0.58
	Biotite, ‘East Point’ biotite ash bed
	Little Colorado
	Dallegge 1999
	

	15.25±.24 Ma 
	15.25±.24 Ma, Grapevine Canyon basalt , Buck and Doe Road, east rim of Grapevine Canyon, Hualapai Plateau; overlies Redwall Limestone and older Paleozoic rocks.  
	Grand Canyon
	Wenrich and others, 1995
	

	15.19±0.11
	Biotite, Wood Chop D ash bed
	Little Colorado
	Dallegge 1999
	

	14.63±1.1 Ma 
	14.63±1.1 Ma, Blue Mountain basalt, upper Blue Mountain Canyon, western Grand Canyon; overlies Tertiary gravels deposited on Esplanade Sandstone of Aubrey Valley.  
	Grand Canyon
	Damon, 1968
	

	14.4±.5 Ma 
	14.4±.5 Ma, Lower Long Point basalt, lower flow; overlies Tertiary gravels at Long Point, north of Seligman, Arizona.  
	Grand Canyon
	McKee and McKee, 1972
	

	13.85±0.02
	Sanidine from ash bed, Bidahochi Fm.
	Little Colorado
	Dallegge 1999
	

	13.71±0.08
	Sanidine from Ash bed, Bidahochi Fm.
	Little Colorado
	Dallegge g1999
	

	13.5±.3 Ma 
	13.5±.3 Ma, 227 Mile intrusive, one mile north of Colorado River Mile227, western Grand Canyon; forms sill and dike complex in the Watahomigi Formation.  
	Grand Canyon
	Wenrich and others, 1995
	

	12.67±.3 Ma 
	12.67±.3 Ma, Glass tuff in air-fall ash bed, at Pierce ferry, Lake Mead: 2 foot-think tuff bed interbedded with red siltstone in Tertiary rocks of the Grand Wash Trough.  
	Lake Mead
	Damon and Shafiqullah, 1996
	

	11.6±1.2 Ma
	11.6±1.2 Ma, Grand Wash Trough air-fall tuff, tuff beds in fine-grained sediments near Pierce Ferry, Lake Mead.
	Lake Mead
	Reynolds and others, 1986
	

	11.1±1.3 Ma
	11.1±1.3 Ma, Grand Wash Trough air-fall tuff, tuff beds in fine-grained sediments near Pierce Ferry, Lake Mead,
	Lake Mead
	Reynolds and others, 1986
	

	10.8±.08 Ma
	10.8±.08 Ma, Grand Wash Trough air-fall tuff, Tuff beds near Pierce Ferry? Location uncertain, west of Grand Wash Cliffs, Lake Mead.
	Lake Mead
	Reynolds and others, 1986
	

	9.19±.13 Ma 
	9.19±.13 Ma, Garrett dikes, Sanup Plateau, about 2 miles south of Fort Garrett and 6 miles north of Colorado River Mile 264; exposed in Hermit Formation but intrudes all Paleozoic rocks up through Kaibab Formation of western Grand Canyon.  
	Grand Canyon
	Wenrich and others, 1995
	

	9.07±.8 Ma 
	9.07±.8 Ma, Snap Point basalt, overlies Kaibab Formation at Snap Point, Shivwits Plateau, about 9 miles north of Colorado River Mile 267.  Flows are associated with Garrett dikes.  
	Grand Canyon
	Wenrich and others, 1995
	

	8.93±,23 Ma 
	8.93±,23 Ma Red Butte basalt, 12 miles southeast of Tusayan, 3 m above base of flow on Red Butte, overlies Chinle and Moenkopi Formations.  
	Grand Canyon
	Reynolds and others, 1986
	

	8.78±.22 Ma 
	8.78±.22 Ma, Red Butte basalt, 12 miles southeast of Tusayan, a slump block just below Red Butte, overlies Chinle and Moenkopi Formations.  
	Grand Canyon
	Reynolds and others, 1986
	

	8.84±.08 Ma
	8.84±.08 Ma, Nevershine Mesa basalt flow,), Ar/Ar date.  Flow came from Snap Point; (Snap Point basalt).
	Lake Mead
	Jim Faulds written commun., 2000
	

	8.80±.04 Ma
	8.80±.04 Ma, Snap Point basalt, Ar/Ar date.
	Grand Canyon
	Jim Faulds, written commun., 2000
	

	8.20±.1 Ma, 
	8.20±.1 Ma, Price Point basalt, lower basalt flow, Shivwits Plateau at Price Point, about 5 miles west of Colorado River Mile 207; overlies alluvial deposits and Kaibab Formation.  
	Grand Canyon
	Wenrich and others, 1995
	

	7.71±0.06
	Mafic tuff Bidahochi Fm.
	Little Colorado
	Dallegge 1999
	

	7.64±.3 Ma 
	7.64±.3 Ma, Shivwits basalt , Green Spring, Shivwits Plateau, head of Green Spring Canyon; overlie Kaibab Formation and Moenkopi Formation.  
	Grand Canyon
	Lucchitta and McKee, 1975
	

	7.06±.49 Ma 
	7.06±.49 Ma, Mount Dellenbaugh basalt, Mount Dellenbaugh, Shivwits Plateau; overlie Kaibab Formation and Moenkopi Formation.  
	Grand Canyon
	Best and others, 1980
	

	7.03±.4 Ma 
	7.03±.4 Ma, Upper Long Point basalt, upper flow at Long Point, Coconino Plateau north of Seligman, Arizona; overlies Tertiary gravels and lower basalt flow.  
	Grand Canyon
	McKee and McKee, 1972
	

	6.87±.2 Ma 
	6.87±.2 Ma, Cottonwood basalt, lower flow in Cottonwood Wash, upper Grand Wash Trough and southwest of Mud Mountain: overlies Tertiary red siltstones and conglomerates of rocks of the Grand Wash Trough.  
	Lake Mead
	Best and others, 1980
	

	6.78±.15 Ma  
	6.78±.15 Ma, Dellenbaugh basalt, about 3 miles northwest of Mount Dellenbaugh, Shivwits Plateau; overlies Moenkopi Formation and Kaibab Formation.  
	Grand Canyon
	Reynolds and others, 1986
	

	6.34±.16 Ma 
	6.34±.16 Ma, Parashant dikes, about 1 mile north of Shults Spring in Parashant Canyon, about 6 miles north of Colorado River Mile 199.  
	Grand Canyon
	Wenrich and others, 1995
	

	6.2±.3 Ma 
	6.2±.3 Ma, Shivwits basalt, Shivwits Plateau, exact location unknown.  Probably overlies Moenkopi Formation and Kaibab Formation.  
	Grand Canyon
	Lucchitta and McKee, 1975
	

	
	Colorado River established ??? 
	
	
	

	5.97±.07 Ma 
	5.97±.07 Ma, 80 cm thick tuff bed within Hualapai Limestone, Lake Mead near Meadview, Ariz; within Hualapai Limestone near mouth of Grand Canyon.  
	Lake Mead
	Spencer, 1998
	

	5.76±.26 Ma 
	5.76±.26 Ma, 202 Mile dikes, about 1/2 mile west of Colorado River Mile 202; sample collected from top of Redwall Limestone horizon, dikes intrude all Paleozoic rocks from Colorado River to Shivwits Plateau.  
	Grand Canyon
	Wenrich and others, 1995
	

	5.45±1.11 Ma 
	5.45±1.11 Ma, upper Grand Wash Cliffs, Mud Mountain area, exact location unknown; overlies Tertiary rocks of the Grand Wash Trough.  
	Lake Mead
	Reynolds and others, 1986
	

	5.4±.7 Ma
	5.4±.7 Ma, Mount Rushmore rhyodacite, Mt. Rushmore dome, Mount Floyd volcanic field, about 8 miles east of Seligman, Arizona, overlies basalt flows.
	Grand Canyon
	Reynolds and others, 1986
	

	4.8-4.3
	4.8 Ma: Imperial Fm. not influenced by Colorado River sediment by 4.3 Ma, definite influence of Colorado river sediment forcing biological retreat
	
	McDougall
	

	4.75±.26 Ma 
	4.75±.26 Ma, Poverty Mountain Basalt, west end of Poverty Mountain, Shivwits Plateau; overlies Moenkopi Formation and Kaibab Formation.   
	Grand Canyon
	Best and others, 1980
	

	4.73±.18 Ma
	4.73±.18 Ma, upper Cottonwood basalt, upper flow along Cottonwood Wash south of Pakoon Springs, Grand Wash Trough area.
	Lake Mead
	Reynolds and others, 1986
	

	4.70±.07 Ma 
	4.70±.07 Ma, Pakoon Springs basalt, upper basalt flow at Pakoon Springs, Grand Wash area; overlies older basalt flows and Tertiary rocks of the Grand Wash Trough.  
	Lake Mead
	Damon and Shafiqullah, 1996
	

	4.56±.12 Ma 
	4.56±.12 Ma, Whitmore Hill vent, includes dikes and basalt flow on slopes of Hermit Formation I mile west of Colorado River Mile 188.  
	Grand Canyon
	Wenrich and others, 1995
	

	4.3±.6 Ma 
	4.3±.6 Ma, Diamond Butte basalt, basalt flow on top of Diamond Butte 12 miles north of abandoned town of Mt. Trumbull (Bundyville), Shivwits Plateau; overlies upper part of Moenkopi Formation.  
	Grand Canyon
	Billingsley, 1993
	

	3.80±.11 Ma
	3.80±.11 Ma, Grand Wash Bay basalt, lower basalt flow; overlies red siltstone of rocks of the Grand Wash Trough and gravels of the Colorado River.
	Lake Mead
	Damon and others, 1978
	

	3.79±.46 Ma
	3.79±.46 Ma, Sandy Point basalt,  Iceberg Canyon, Lake Mead; overlies Colorado River gravel and is overlain by Chemehuevi Formation.
	Lake Mead
	Damon and others, 1978
	

	3.7±.6 Ma 
	3.7±.6 Ma, Black Rock Mountain basalt, forms caprock for Black Rock Mountain, Shivwits Plateau, about 18 miles southwest of St, George, Utah; overlies Moenkopi Formation.  
	Grand Canyon
	Billingsley, 1993
	

	3.67±.07 
and 3.47±.63 Ma 
	3.67±.07 and 3.47±.63 Ma, Mount Trumbull Basalt, forms caprock for Mount Trumbull, Uinkaret Plateau; overlies Chinle and Moenkopi Formations.  
	Grand Canyon
	Best and others, 1980
	

	3.66±54 Ma, 
	3.66±54 Ma, Hobble basalt, Shivwits Plateau, north of hidden Canyon and east of Grand Wash Cliffs; overlies Moenkopi Formation in graben, and Kaibab Formation on plateau.  
	Grand Canyon
	Billingsley, 1994
	

	3.6±.18 Ma 
	3.6±.18 Ma, Bundyville basalt, downthrown block of Hurricane Fault, Shivwits Plateau, 3 miles east of abandoned town of Mt. Trumbull (Bundyville); overlies Chinle and Moenkopi Formations.  
	Grand Canyon
	Reynolds, 1986
	

	3.5±.6 Ma 
	3.5±.6 Ma, Hurricane Wash basalt, Hurricane Wash, northern Shivwits Plateau below Hurricane Cliffs; overlies Chinle and Moenkopi Formations.  
	Grand Canyon
	Billingsley, 1996
	

	3.24±.05 Ma
	3.24±.05 Ma, Grand Wash Bay basalt, uppermost basalt flow at Grand Wash Bay, Lake Mead.
	Lake Mead
	Damon and others 1996
	

	3.1±.4 Ma 
	3.1±.4 Ma, Wolf Hole Mountain basalt, northern Shivwits Plateau, about 23 miles south of St. George, Utah; overlies Moenkopi Formation.  
	Grand Canyon
	Billingsley, 1993
	

	2.63±.34 Ma 
	2.63±.34 Ma, Mount Logan basalt, Mount Logan, Uinkaret Plateau; overlies Chinle and Moenkopi Formations.  
	Grand Canyon
	Reynolds and others, 1986
	

	2.44±.51 
and 
2.35±.31 Ma 
	2.44±.51 and 2.35±.31 Ma, Seegmiller Mountain basalt, northern Shivwits Plateau, about 20 miles south of St. George, Utah; overlies Moenkopi Formation.  
	Grand Canyon
	Reynolds and others, 1986
	

	1.8±.3 Ma 
	1.8±.3 Ma, Prospect lava Dam, location unknown, assumed to be near Colorado River Mile 179.  
	Grand Canyon
	Hamblin, 1994
	

	1.7±.4 Ma 
	1.7±.4 Ma, Little Black Mountain basalt, about 7 miles southeast of St. George, Utah, St. George Basin; overlies Chinle Formation.  
	Grand Canyon
	Billingsley, 1996
	

	1.6±.3 Ma.  
	1.6±.3 Ma, West Mesa basalt, about 18 miles southeast of St. George, Utah, and about 6 miles west of Hurricane Cliffs, Shivwits plateau; overlies Moenkopi Formation.  
	Grand Canyon
	Billingsley, 1996
	

	1.4±.25 Ma 
	1.4±.25 Ma, East Mesa basalt, about 15 miles southeast of St. George, Utah, and about 4 miles west of Hurricane Cliffs, Shivwits Plateau; overlies Moenkopi Formation and Kaibab Formation.  
	Grand Canyon
	Billingsley, 1996
	

	1.2±.5 Ma 
	1.2±.5 Ma, Toroweap lava dam, location unknown, assumed to be near Colorado River Mile 179.  
	Grand Canyon
	Hamblin, 1994
	

	1.0±.4 Ma 
	1.0±.4 Ma, Little Tanks basalt, about 1 miles south of Diamond Butte, Shivwits Plateau, and about 11 miles north of abandoned town of Mt. Trumbull (Bundyville); overlies Kaibab Formation.  
	Grand Canyon
	Billingsley, 1993
	

	0.99±0.09 Ka 
	0.99±0.09 Ka, Whitmore lava dam, location unknown, assumed to be near Colorado River Mile 188.  
	Grand Canyon
	Hamblin, 1994
	

	0.89±? Ka 
	0.89±? Ka, Unknown basal flow near Colorado River Mile 183, intra-canyon basalt flow.
	Grand Canyon
	Hamblin, 1989
	

	0.83±.28 Ka 
	0.83±.28 Ka, Antelope Knoll Basalt, about 5 miles east of Hurricane Cliffs on Navajo Trail Road, Uinkaret Plateau; overlies alluvium of ancestral Clay Hole Wash and Kaibab Formation.  
	Grand Canyon
	Billingsley, 1994
	

	0.78±.15 Ka 
	0.78±.15 Ka, Yumtheska vent west, about 2 ½ miles southeast of Colorado River Mile 159 (159 Mile dike system) central Grand Canyon; cinder cone and basalt flow overlies Esplanade Sandstone.  
	Grand Canyon
	Wenrich and others, 1995
	

	0.78±.12 Ka 
	0.78±.12 Ka, Gray Ledge dam, location unknown, assumed to be near Colorado River Mile 183.  
	Grand Canyon
	Hamblin, 1994
	

	0.76±.08 Ka 
	0.76±.08 Ka, Tuckup Canyon basalt, about 5 miles north of Colorado River Mile 164, Tuckup Canyon, central Grand Canyon; overlies Esplanade Sandstone.  
	Grand Canyon
	Wenrich and others, 1996
	

	0.64±? Ka 
	0.64±? Ka, Unknown basalt flow near Colorado River Mile 182.2, intracanyon basalt flow.  
	Grand Canyon
	Hamblin, 1989
	

	0.64±.02 Ka 
	0.64±.02 Ka, Toroweap basalt, upper Toroweap Valley, Kanab Plateau (the Sage basalt of Billingsley and Workman, 1999); overlies Kaibab Formation, offset by Toroweap Fault.  
	Grand Canyon
	Damon and Shafiqullah, 1996
	

	0.62±.05 Ka 
	0.62±.05 Ka, Layered Diabase dam, location unknown, assumed to be near Colorado River Mile 183.  
	Grand Canyon
	Hamblin, 1994
	

	0.61±.13 Ka 
	0.61±.13 Ka, Prospect lava dam, location unknown, assumed to be near Colorado River Mile 179.  
	Grand Canyon
	Hamblin, 1994
	

	0.60±.008 
and
0.524±.007 Ka
	0.60±.008 and 0.524±.007 Ka, Black ledge flow, along Colorado River Mile 207 to 209, western Grand Canyon: about 100 ft above present Colorado River bed.  
	Grand Canyon
	Lucchitta and others, 1997
	

	0.58±.03 Ka 
	0.58±.03 Ka, “D” lava dam , location unknown, assumed to be near Colorado River Mile 179.5.  
	Grand Canyon
	Hamblin, 1994
	

	0.58±.3 Ka 
	0.58±.3 Ka, Black Knoll Vent, about 11 miles southwest of Colorado City, Arizona, Uinkaret Plateau; overlies Moenkopi Formation.  
	Grand Canyon
	Billingsley, 1994
	

	0.57±? Ka 
	0.57±? Ka, unknown basalt flow near Colorado River Mile 181; intracanyon basalt flow.  
	Grand Canyon
	Hamblin, 1989
	

	0.55±.03 Ka 
	0.55±.03 Ka, Black Ledge dam, location unknown, assumed to be near Colorado River Mile 184.  
	Grand Canyon
	Hamblin, 1994
	

	0.53±? Ka 
	0.53±? Ka, unknown basalt flow in Prospect Canyon , about 1 mile south of Colorado River Mile 179.  
	Grand Canyon
	Jackson, 1990
	

	0.44±.04 Ka 
	0.44±.04 Ka, Massive Diabase dam, location unknown, assumed to be near Colorado River Mile 192.4  
	Grand Canyon
	Hamblin, 1994
	

	0.41±.07 Ka 
	0.41±.07 Ka, The Cork, about 1 miles northwest of Colorado River Mile 159 (159 Mile dike system), central Grand Canyon; a dike in the Esplanade Sandstone.  
	Grand Canyon
	Wenrich and others, 1996
	

	0.402±36
and 
0.306±37 Ka 
	0.402±36 and 0.306±37 Ka upper Prospect basalt flows, Prospect Canyon about 1 mile south of Colorado River Mile 179; overlies older basalt flows.  
	Grand Canyon
	Fenton, 1998
	

	0.20±? Ka 
	0.20±? Ka, Basalt flow in lower Toroweap Valley near Vulcans Throne , exact location unknown; basalt cascades into Toroweap Valley from Uinkaret Plateau and into Grand Canyon west of Volcans Throne into Colorado River Mile 180.  
	Grand Canyon
	Anderson and Christensen, 1989
	

	0.17±.39 Ka 
	0.17±.39 Ka, Basalt at Colorado River Mile 206, Ledge basalt (?) , left bank of Colorado River Mile 206 near Colorado River level.  
	Grand Canyon
	Wenrich and others, 1996
	

	0.153±13 Ka 
	0.153±13 Ka, Whitmore Cascade, basalt flows in lower Whitmore Canyon about 3 miles north of Colorado River Mile 188.  
	Grand Canyon
	Fenton, 1998
	

	0.14±? Ka 
	0.14±? Ka, Basalt near Colorado River Mile 192, exact location unknown; intra-canyon basalt flow, western Grand Canyon.   
	Grand Canyon
	Hamblin, 1989
	

	0.128±09 Ka 
	0.128±09 Ka, Toroweap Terrace flows, surface flows west of Vulcan’s Throne, Toroweap Valley, ½ mile north of Colorado River Mile 180.  
	Grand Canyon
	Fenton, 1998
	

	0.90±06 Ka
	0.90±06 Ka, Bar-Ten Cascade, upper Whitmore Canyon about 8 miles north of Colorado River Mile 188.
	Grand Canyon
	Fenton, 1998
	

	0.074±04 Ka 
	0.074±04 Ka, Vulcan’s Throne, Toroweap Valley, ½ mile north of Colorado River Mile 179; overlies older basalt flows.  
	Grand Canyon
	Fenton, 1998
	

	0.038±03 Ka 
	0.038±03 Ka, Prospect Cone, cinder cone at mouth of Prospect Canyon south of and above Colorado River Mile 179.  
	Grand Canyon
	Fenton, 1998
	

	0.001±? Ka 
	0.001±? Ka, Little Spring basalt, about 3 miles south of Mount Trumbull mountain, Uinkaret Plateau; overlies Pleistocene basalt flows and pyroclastic deposits.  
	Grand Canyon
	Billingsley, in press, dated by cosmo-genic 3-Helium dating techniques by Fenton, 1998
	

	700 BP
	Archeological unit
	
	Davis, Finkel, Luchitta
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