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Geology of the Black Canyon City and Squaw Creek Mesa Quadrangles, central Arizona
by

Robert S. Leighty

Quaternary Stream Deposits
  Qacy (Holocene) - Younger alluvial channel deposits

  Qaco (Holocene) - Older alluvial channel deposits

  Qac (Holocene) - Alluvial channel deposits, undivided

  Qaty (Holocene) - Younger alluvial terrace deposits

  Qato (Late Pleistocene to Holocene) - Older alluvial terrace deposits

  Qat (Late Pleistocene to Recent) - Alluvial terrace deposits, undivided

  Qa (Late Pleistocene to Recent) - Alluvium, undivided

  Qg (Pleistocene) - Stream gravel

  QTg (Late Tertiary to Quaternary) - Older stream gravel

Quaternary Slope Deposits
  Qt (Holocene) - Talus 

  Qc (Quaternary) - Colluvium

  Qct (Quaternary) - Colluvium and talus, undivided

  Ql (Quaternary) - Landslide deposits and colluvium

Middle and Late Tertiary Sedimentary and Volcanic Rocks
  Tsm (Middle Miocene to Late Miocene) - Mesa-capping boulder conglomerate

  Tsl (Late Early Miocene to Middle Miocene) - Lacustrine sedimentary deposits

  Tbm (Late Early Miocene to Middle Miocene) - Basaltic volcanic rocks (Hickey Formation)

  Tstl (Late Early Miocene to Middle Miocene) - Fluvial-lacustrine deposits and minor tu�

  Tb (Early Miocene to Middle Miocene) - Basaltic volcanic rocks, undivided

  Tt (Early Miocene to Middle Miocene) - Tu�

  Tts (Early Miocene to Middle Miocene) - Tu�, tu�aceous sandstone, and minor sandstone

  Tbp (Early Miocene to Middle Miocene) - Basaltic pyroclastic deposits

  Tbl (Early Miocene) - Basaltic volcanic rocks (Chalk Canyon Formation)

  Tst (Early Miocene) - Conglomerate, sandstone, tu�aceous sandstone, and tu�

  Ta (Miocene) - Andesitic volcanic rocks

  Ts (Late Oligocene to Miocene) - Clastic sedimentary rocks, undivided

Precambrian Igneous and Metamorphic Rocks
  Xg (Early Proterozoic) - Granitic rocks

  Xgp (Early Proterozoic) - Granitic pegmatite

  Xga (Early Proterozoic) - Aplitic granite

  Xgd (Early Proterozoic) - Granodiorite, diorite, and tonalite

  Xdg (Early Proterozoic) - Diorite, gabbro, and diabase

  Xmvm (Early Proterozoic) - Ma�c to intermediate metavolcanic rocks

  Xmvf (Early Proterozoic) - Felsic to intermediate metavolcanic rocks

  Xmv (Early Proterozoic) - Metavolcanic rocks, undivided

  Xms (Early Proterozoic) - Metasedimentary rocks, undivided

  Xm (Early Proterozoic) - Metamorphic rocks, undivided

* Map units that include unit symbols in parentheses denote the location of a speci�c lithologic
   sub-unit within the larger map unit (e.g., (Xmvf) in Xmv, (Tb) in Ql, etc.).
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Plate 1.  View east across Moore Gulch toward the New River 
Mountains.

Summary of Geologic History

Tertiary Quaternary
Pleistocene and Holocene (<2 Ma)
> Continued �uvial erosion and deposition related to major
    modern drainages (Qa, Qac, Qat, Qg, QTg)
> Major slope failure (landslides) along the margins of the larger
    mesas (Ql)
> Ubiquitous hillslope mass wasting processes (Qc, Qt, Qct)

Plate 4.  View northwest across the Agua Fria River canyon 
toward Black Mesa. The Bradshaw Mountains form the skyline.
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Early Tertiary (~50 to 30 Ma)
> Erosion from possible N-�owing �uvial drainage system 
    from highlands to the south

Early Miocene (>20 to ~17 Ma)
> Deposition of pre-volcanic �uvial sediment (Ts) 
> Eruption and deposition of Chalk Canyon Formation tephra 
    (Tt, Tts), basaltic lava (Tbl, Tb), and �uvial sediment (Ts, Tst)
> Initiation of minor normal faulting related to E-W to
    NE-SW-directed crustal extension

Plate 2.  View southeast across Squaw Creek toward Squaw 
Creek Mesa. The New River Mountains form the skyline.
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Late Early Miocene to Early Middle Miocene (~17 to 15 Ma)
> Continued �uvial-lacustrine deposition (Ts, Tstl)

Early Middle Miocene (~15 to 14 Ma) 
> Eruption of Hickey Formation basaltic lavas (Tbm) 
> Continued �uvial-lacustrine deposition (Ts, Tsl)

Middle Miocene to Late Miocene
> Deposition of post-Hickey Formation �uvial sediment (Tsm)
> Waning extensional tectonism

Plate 3.  View east toward Squaw Mountain in the northern 
New River Mountains.
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1840 to 1740 Ma
> Deposition of Yavapai Supergroup rocks (Xms, Xmv, etc.)
1740 to 1720 Ma
> Intrusion of dioritic plutons (Xgd)
~1700 Ma
> Yavapai Orogeny
> Intrusion felsic plutons (Xg)
> Emplacement of New River Felsic Complex (Xmvf, Xg)
1675 to 1650 Ma
> Mazatzal Orogeny 

Leighty mapping completed during portions of
1992-1993 and 2004-2007

Other map data taken from Jerome (1956), 
Maynard (1986), and DeWitt (unpub. data)
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Topographic base maps published by the U.S. Geological Survey
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