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EARLY PROTEROZOIC CRYSTALLINE ROCKS

Intrusive rocks
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Metamorphic rocks
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Fault—Dashed where inferred or approximately located; dotted where 
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Folds—Dashed where approximately located; dotted where concealed

Anticline—Showing trace of axial surface and direction of plunge

Syncline—Showing trace of axial surface and direction of plunge

Monocline—Axial trace located approximately midway between top and 
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Strike and dip of beds

Horizontal

Inclined

Strike of vertical and subvertical joints in Paleozoic rocks
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Inclined

Vertical

Strike and dip of early penetrative layering, and trend and plunge of 
metamorphic mineral lineation

Strike and dip of main differentiated crenulation cleavage

Strike and dip of late incipient crenulation cleavage

Strike and dip of magmatic foliation

Collapse structure—Black dot shows circular collapse structure characterized 
by strata dipping inward toward central point; magenta dot shows circular 
collapse structure characterized by inward-dipping strata and brecciated 
rock.  May reflect collapse of deep-seated breccia pipe that originated in 
Redwall Limestone
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Figure 1.   Aerial view looking south at Supai in Havasu Canyon of Havasu Creek.  Downtown Supai is lower 
left of photo.  The cliffs are those of the Supai Group [Esplanade Sandstone (Pe), Wescogame Formation 
(�we), Manakacha Formation (�m), and Watahomigi Formation (M�wa)].  Unit Qt is travertine deposits.  
The Redwall Limestone is under the alluvial valley floor.  Photograph by G.H. Billingsley.
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Figure 2.   Aerial view looking north down Colorado River towards the southwestern end of Powell Plateau.  
Kaibab Formation (Pk), Toroweap Formation (Pt), Coconino Sandstone (Pc), Hermit Formation (Ph), 
Esplanade Sandstone (Pe), Wescogame, Manakacha, and Watahomigi Formations, undivided (M�u), Surprise 
Canyon Formation (Ms), Redwall Limestone (Mr), Temple Butte Formation (Dtb), Muav Limestone (�m), 
Bright Angel Shale (�ba), Tapeats Sandstone (�t), and Vishnu Schist (Xv).  Photograph by G.H. Billingsley.

Kanab Canyon.   The pinnacle or tower is in the Redwall Limestone of the 
Kanab Canyon and is about 780 feet high.  This woodcut is from an original 
drawing by Thomas Moran.  From U.S. Geological Survey Second Annual 
Report (1880–1881).

Grand Canyon.   West-looking, low-oblique image of the Grand Canyon, Ariz., taken from the Space Shuttle in February 1994 (STS060-083-005).  
The snow-covered, forested Kaibab Plateau (north of the canyon) and the Coconino Plateau (south of the canyon) are visible.  The western portions of 
the Painted Desert can be seen east of the canyon where the Little Colorado River joins the Colorado River.  Source of image: http://earth.jsc.nasa.gov/ 
lores.cgi?PHOTO=STS060-083-005

Panorama from Point Sublime, looking west.   From original drawing by W.H. Holmes.  From U.S. Geological 
Survey Second Annual Report (1880–1881).

Panorama from Point Sublime, looking east.   From original 
drawing by W.H. Holmes.  From U.S. Geological Survey 
Second Annual Report (1880–1881).
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Figure 3.   Aerial view looking northwest towards Shinumo Creek and Powell Plateau.  Faults are not shown 
because of perspective problems in this view.  Only general contacts in Late Proterozoic units are shown as a 
general guide to this complicated region.  Paleozoic rocks:  Kaibab Formation (Pk), Toroweap Formation (Pt), 
Coconino Sandstone (Pc), Hermit Formation (Ph), Esplanade Sandstone (Pe), Wescogame, Manakacha, and 
Watahomigi Formations, undivided (M�u), Redwall Limestone (Mr), Temple Butte Formation (Dtb), Muav 
Limestone (�m), Bright Angel Shale (�ba), and Tapeats Sandstone (�t).  Proterozoic rocks:  unnamed diabase 
sills and dikes (Yi), Shinumo Quartzite (Ys), Hakatai Shale (Yh), Bass Formation (Yb), and Vishnu Schist (Xv).  
Photograph by G.H. Billingsley.  Figure 5.   Aerial view looking northwest towards Thunder Spring and Thunder River, which joins Tapeats 

Creek just below photo.  Surprise Valley landslide (Ql) is one of the largest landslides in the map area.  Redwall 
Limestone (Mr), Temple Butte Formation (Dtb), Muav Limestone (�m), Bright Angel Shale (�ba), and 
Shinumo Quartzite (Ys).  The red-brown member of the Bright Angel Shale (rb) overlies the Shinumo Quartzite 
and is a tongue of sandstone lithologically similar to the Tapeats Sandstone.  Photograph by G.H. Billingsley.

The Toroweap.   A pinnacled gable of the 
Toroweap.  Woodcut from the original 
drawing by W.H. Holmes.  From U.S. 
Geological Survey Monograph 2 (1882).

Marble Canyon.   Looking into the Marble Canyon of 
the Colorado River.  The Shinumo Altar is in the distance.  
Photograph by J.K. Hillers.

Tonto Platform.   View eastward up Kaibab division of Grand Canyon from level of the Esplanade directly 
under Havasupai Point.  Photograph by N.W. Carkhuff.

Figure 4.   Aerial view looking southeast to the mouth of Bright 
Angel Creek, Bright Angel Campground (D), lower part of south 
Kaibab Trail (A), Bright Angel Trail (B), and lower bridge crossing 
(C) of the Colorado River.  View shows a Proterozoic-age graben that 
is now a Paleozoic horst between the Cremation and Tipoff faults; 
Paleozoic offsets shown by bar and ball; Proterozoic offsets shown by 
U (upthrown) and D (downthrown).  Colorado River gravel deposits 
(Qr), landslide deposits (Ql), Muav Limestone (�m), Bright Angel 
Shale (�ba), Tapeats Sandstone (�t), Shinumo Quartzite (Ys), 
Hakatai Shale (Yh), Bass Formation (Yb), and Brahma Schist (Xbr).  
Photograph by G.H. Billingsley.
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Kanab Canyon.   Woodcut of drawing by Thomas Moran showing Kanab Canyon, near the junction of Kanab Creek with 
the Colorado River.  About 2,800 feet of wall is shown here, the upper portion being the Red Wall.  The upper walls (Aubrey 
Cliffs) are not disclosed.  The depth of Kanab Canyon here is about 4,700 feet.  From U.S. Geological Survey Second Annual 
Report (1880–1881).
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