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Why is This Important? 
The geologic history of central Arizona, of which Tonto 
National Monument is a part, is particularly interesting 
because of the concentration of archaeological sites found in 
the area. The geologic processes of erosion and deformation 
set the stage for where the Salado people would eventually 
settle. Geology provided the raw material from which they 
shaped tools and the building blocks for their dwellings and 
terraces. Additionally, geologic processes created the major 
stream systems, including the Salt River that the Salado used 
for farming.  
 
By studying these processes, archaeologists learn about the 
cycles of deposition and erosion that have affected a site since 
its construction. Archaeologists use this knowledge to inform 
their decisions on interpretation, site reconstruction, and 
chronology building.  
 

Introduction 
The Tonto National Monument is in an area underlain by 
rocks that are roughly a billion years old. These rocks are now 
being exposed again after being buried by relatively younger 
gravel and conglomerate (a sedimentary rock that contains 
larger pebbles and is bound by smaller particles or chemical 
cement). They have been broken by faults, uplifted, tilted, and 
intruded by igneous rocks. However, the rocks we now see at 
the Monument reflect only a small part of the complex 
geologic history of central Arizona. 
Determining Rock Ages  
The ages of the rocks are based on two principal lines of 
evidence: comparisons with dated rocks in other areas and 
dates obtained by calculating the rate of decay of radioactive 
minerals in central Arizona rocks. Using the few roughly 
established dates as starting points, other ages are determined 
by extrapolation. Obviously, precise ages cannot be stated, but 
general ages are still meaningful because the time involved in 
geologic history is so great. 

Geologic Events 

The first geologic events we know about in central Arizona 
took place between 1.5 to 2 billion years ago. There is no 
evidence of any events that may have occurred during the 
preceding 2 to 3 billion years of earth's history. Seas covered 
central Arizona and great thicknesses of sedimentary and 
volcanic rocks were deposited. When the seas withdrew, the 
whole area was lifted, folded, and faulted.  
 

Vast bodies of granitic igneous rocks were intruded during a 
period of structural deformation called the Mazatzal 
revolution. Some of this igneous rock is exposed where the 
road from Globe starts to descend into the Roosevelt basin. 
Many thousands of feet of these rocks were then removed 
during a long period of erosion, and the land surface was worn 
down to an almost featureless plain.  
 
The next events geologists can reconstruct began with the 
encroaching of a shallow sea more than a billion years ago. 
The layers of siltstone, sandstone, and dolomite in this sea 
constitute the Apache Group and include most of the rocks 
exposed at the Monument. It was from the rocks in the 
geologic layers of the cliffs and river valleys that the Salado 
often fashioned their tools.  
 
Volcanic activity somewhere in the region is indicated by thin 
basalt flows and by some fine-grained volcanic debris in 
several parts of the Apache Group. Some time after the 
Apache Group rocks were deposited, but still about a billion 
years ago, great masses of diabase were intruded into the 
rocks. After the diabase was intruded, many millions of years 
elapsed for which geologists have only a sparse record of 
geologic events. They know that this elapsed time ended with 
a period of erosion because the next event they can recognize, 
beginning a little less than half a billion years ago, is another 
encroachment of sea water over a partly beveled land surface.  
 
This is the first of several times that central Arizona was under 
water in the Paleozoic era, the time from about 185 to 520 
million years ago. Sedimentary rocks accumulated at the 
bottom of these seas and were entirely or partly worn away 
during periods of erosion when the seas temporarily withdrew. 
Of the Paleozoic rocks still remaining, the most striking are 
vast thicknesses of limestone, which were deposited in deep 
seas from between 100 to 300 million years ago.  
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The rocks exposed in cliffs along the road near the mouth of 
Queen Creek Canyon northeast of Superior are representative 
of the rocks deposited during this period. Geologists do not 
know how or when the last of the Paleozoic seas withdrew 
because erosion has removed the top layers of the rocks 
deposited. Our knowledge of the geologic events of the next 
100 million years is again sketchy because almost all of the 
rocks that may have been deposited in the area have been 
removed by erosion. In the next 50 million years, an important 
series of events occurred and the area was subjected to 
tremendous forces. The rocks were wrenched apart and 
jumbled. Huge blocks were raised up and others dropped 
down, and masses of molten rock were injected. 
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Laramide orogeny 
Hot solutions circulated through cracks in the rocks and 
deposited metal-bearing minerals in veins and disseminated 
deposits. The copper deposits in the Globe-Miami and 
Superior districts were emplaced during this period, but not as 
near to the surface as they are today. This period of intense 
deformation, called the Laramide orogeny, no doubt uplifted 
the central part of Arizona and most likely produced a region 
of high mountains. Mountainous country, however, is 
particularly subject to erosion, and these mountains were worn 
down so that the once deeply buried ore deposits and ancient 
rocks were again exposed. The exposure was temporary 
because a sheet of lava was poured out on to the land’s surface 
sometime between 10 to 30 million years ago.  
 
Part of this lava can be seen at the head of Queen Creek 
Canyon on the road between Miami and Superior. As soon as 
the lava was poured out, another period of deformation took 
place; the rocks were broken with some segments raised up, 
some dropped down, and others tilted. This period of 
deformation laid the foundation for the present shape of the 
land in central Arizona.  
 
Gila conglomerate 
The major mountain ranges of today were crudely defined by 
the uplifted or tilted segments. The basins began to be filled 
with rock debris eroded from surrounding highlands and swept 
into the low areas by swift streams. The gravel deposited at 
this time constitutes the Gila conglomerate, the rock that 
underlies Roosevelt basin north of the Tonto National 
Monument. The Gila conglomerate accumulated to 
tremendous thicknesses in the centers of the major basins and 
probably covered or nearly covered most of the lower 
mountain ranges. Minor volcanic activity sometimes 
accompanied deposition of the Gila conglomerate, as indicated 
by a few basalt flows with the interbedded gravel. 
 
Finally, less than a million years ago, central Arizona along 
with a much larger area was lifted perhaps as much as three or 
four thousand feet. The uplift was fairly gentle and uniform 
with movement along faults in the lifted area. It was relatively 
insignificant, unlike the earlier stages of deformation, which 
broke and jumbled the rocks and created great mountain 
ranges and vast basins. As a result of the uplift, a new cycle of 
erosion was started, which is still in effect today. Major stream 

systems developed, and the streams began removing the 
tremendous accumulations of Gila conglomerate. Gradually, 
the Salt River cut a deep channel that enabled it to carry its 
deposits out to the deserts of the Phoenix area and points west.  
 

 
Riparian area at Tonto National Park 
 
The mountainous areas continue to be worn down and the rock 
debris deposited in the lowlands, but the rate at which the 
basins are being filled is slower than the rate at which the 
streams are removing material from the area. The result is that 
the valleys in central Arizona are slowly being deepened, the 
areas around the basins that once were buried by gravel are 
reappearing, and even the resistant rocks that form the 
mountains are steadily being worn away. Although the area 
experienced more recent changes such as side canyon flooding 
and rock falls, by 10,000 years ago the geologic landscape at 
Tonto National Monument looked similar to how we see it 
today. 

 
 
This fact sheet is adapted from Robert Raup’s 1962 report 
titled Some Geological Features of the Tonto National 
Monument. It is available through the National Park Service’s 
archives. 

 
For Further Reading 
Tonto National Monument Fact Sheets 
Geologic Features  
Geology of Lower Ruins  
 
Books 
Waters, Michael. (1997). Principles of Geoarchaeology: A 
North American Perspective. Tucson, AZ: University of 
Arizona Press. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


