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Virgin Limestone Member (Lower Triassic)

Lower red member (Lower Triassic)

Timpoweap Member (Lower Triassic)

Kaibab Formation (Lower Permian)

Harrisburg Member

Fossil Mountain Member

Toroweap Formation (Lower Permian)

Woods Ranch Member

Brady Canyon and Seligman Members, undivided

Coconino Sandstone (Lower Permian)

Hermit Formation (Lower Permian)

Supai Group (Lower Permian, Upper, Middle, and Lower Pennsylva-
nian, and Upper Mississippian)

Esplanade Sandstone (Lower Permain)

Wescogame Formation (Upper Pennsylvanian), Manakacha Forma-
tion (Middle Pennsylvanian), and Watahomigi Formation (Lower 
Pennsylvanian and Upper Mississippian), undivided

Redwall Limestone (Upper and Lower Mississippian)

UNITS SHOWN ONLY IN CROSS SECTION
[Based on exposures in Grand Canyon (Billingsley, 2000; Billingsley and Workman, 2000; 
Billingsley and Wellmeyer, 2003)]

Temples Butte Formation (Upper and Middle Devonian)

Tonto Group (Middle and Lower(?) Cambrian)

Muav Limestone (Middle Cambrian)

Bright Angel Shale (Middle Cambrian)

Tapeats Sandstone (Middle and Lower(?) Cambrian)

Crystalline rocks, undivided (Statherian, Paleoproterozoic)

Contact—Contacts between all alluvial and eolian units are approximate

Fault—Dashed where inferred or approximately located; dotted where 
concealed; bar and ball on downthrown side. Number is estimated 
vertical fault separation in meters

Folds—Showing trace of axial surface and direction of plunge; dashed 
where approximately located; dotted where concealed

Anticline

Plunging anticline

Syncline

Plunging syncline

Monocline—Axial trace located along steepest part of monocline

Dome

Strike and dip of beds

Inclined—Measured in the field

Implied—Interpreted from aerial photographs; dip amount not deter-
mined

Strike of vertical and subvertical joints—Interpreted from aerial photo-
graphs; symbol placed where joints are most visible on aerial photo-
graphs

Collapse structure—Circular collapse structure characterized by strata 
dipping inward toward central point. Collapse area may reflect deep-
seated breccia pipe that originated in Redwall Limestone 
(Mississippian; not exposed at map surface)

Breccia pipe—Collapse structure characterized by visible breccia rock 
column within area of circular inward dipping strata

Sinkhole—Enclosed depression or cave. Sinkholes breached by drainages 
are not shown

Volcanic vent or pyroclastic cone

Copper mine

Uranium mine

Flow direction of basalt
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Map showing Fredonia geology and major structural features on hillshade derived from 30-meter digital elevation model (DEM).
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Figure 2.  Index showing 7.5' quadrangle maps of the Fredonia 30' x 60' quadrangle, Arizona.
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