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LIST OF MAP UNITS

Alluvium (Holocene)

Colluvium (Holocene)

Alluvium and colluvium, undivided (Holocene)

Landslide deposit (Holocene and Pleistocene)

Landslide deposit of basalt fragments (Holocene and Pleistocene)

Debris flow deposit (Holocene and Pleistocene?)

Dredge tailings (Holocene)

Terrace gravel (Holocene and Pleistocene)

Pediment gravel (Holocene? and Pleistocene)

Boulder gravel (Holocene or Pleistocene)

Old alluvium (Holocene or Pleistocene)

Old gravel (Holocene or Pleistocene)

Glacial till (Pleistocene)

Glacial outwash deposit (Pleistocene)

Glacial lake Great Falls deposit (Pleistocene)

Older alluvium (Pleistocene or Pliocene)

Older landslide deposit (Pleistocene or Pliocene)

Older terrace gravel (Pleistocene or Pliocene)

Older pediment gravel, undivided (Pleistocene and Pliocene)

(Pleistocene and Pliocene)

and Pliocene)

Older boulder gravel (Pleistocene or Pliocene)

Older gravel (Pleistocene and Pliocene)

Sedimentary rocks, undivided (Pliocene and Miocene)

Fort Logan Formation (Miocene and Oligocene)

Sedimentary rocks, undivided (Miocene and Oligocene)

Sedimentary rocks, undivided (Oligocene)

N

Tuff and tuffaceous sedimentary rocks (Oligocene)

Sedimentary rocks (Miocene, Oligocene, and Eocene(?))

Oligocene)

Landslide deposit (Miocene or Oligocene)

Sedimentary rock rubble (Pliocene?)

Basalt (Oligocene)
Basalt in plug or volcanic neck (Oligocene)
Rhyolite flows and shallow intrusive bodies (Oligocene)
Rhyolite (Eocene)
Biotite quartz monzonite (Eocene)
Biotite hornblende quartz monzonite (Eocene)
Biotite dacite (Eocene)
Biotite hornblende dacite (Eocene)
Quartz latite (Eocene)
Biotite quartz diorite (Eocene)
Garnet peridotite in diatreme (Tertiary or Upper Cretaceous)
Adel Mountain Volcanics, undivided (Upper Cretaceous)
Dacite
Quartz latite
Latite

Rhyodacite flows or shallow intrusive bodies (Late Cretaceous)

Biotite granite (Late Cretaceous)

Quartz monzonite (Late Cretaceous)

\:‘i\* Butte Quartz Monzonite (Late Cretaceous)
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Monzonite (Late Cretaceous)
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Biotite granodiorite (Late Cretaceous)

Dacite (Late Cretaceous)

. * *
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Pediment gravel with windblown silt and sand (Holocene? and Pleistocene)

Older pediment gravel, lower level overlying rocks of Miocene and Oligocene age

Older pediment gravel, upper level overlying rocks of Miocene age (Pleistocene

Sedimentary breccia with pumice- and basalt-fragment tuff bed (Miocene or
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QUADRANGLE LOCATION

Latite (Late Cretaceous)

Basaltic and andesitic sills, dikes, and irregular-shaped bodies related to the
Elkhorn Mountains Volcanics (Late Cretaceous)

Trachybasalt and syenogabbro (Late Cretaceous)
Quartz diorite (Late Cretaceous)

Diorite (Late Cretaceous)

Biotite diorite (Late Cretaceous)

Hornblende diorite (Late Cretaceous)

Pyroxenite (Late Cretaceous?)

Olivine gabbro (Late Cretaceous)

Two Medicine Formation, undivided (Upper Cretaceous)

Volcanic member
Elkhorn Mountains Volcanics (Upper Cretaceous)
Ash-flow tuff member

Middle member
Lower member
Slim Sam Formation (Upper Cretaceous)
Eagle Sandstone and Telegraph Creek Formation, undivided (Upper Cretaceous)
Virgelle Sandstone and Telegraph Creek Formation, undivided (Upper Cretaceous)
Intrusive igneous rocks, undivided (Late Cretaceous)
Telegraph Creek Formation (Upper Cretaceous)
Marias River Formation, undivided (Upper Cretaceous)
Kevin Member
Lower part, undivided
Blackleaf Formation, undivided (Upper and Lower Cretaceous)
Vaughn Member (Upper and Lower Cretaceous)
Taft Hill Member (Lower Cretaceous)
Flood Member (Lower Cretaceous)
Colorado Group, undivided (Upper and Lower Cretaceous)

Colorado Group (Upper and Lower Cretaceous) and Kootenai Formation (Lower
Cretaceous), undivided

Kootenai Formation (Lower Cretaceous)

Morrison Formation (Lower Cretaceous and Upper Jurassic) and Ellis Group
(Upper and Middle dJurassic), undivided

Morrison Formation (Lower Cretaceous and Upper Jurassic)
Ellis Group, undivided (Upper and Middle Jurassic)
Phosphoria (Permian) and Quadrant (Pennsylvanian) Formations, undivided
Quadrant Formation (Pennsylvanian)
Amsden Formation (Pennsylvanian)
Limestone succession at top
Red-bed succession at base

Amsden Formation (Pennsylvanian) and Big Snowy Group (Upper Mississippian),
undivided

Tyler Formation, undivided (Upper Mississippian)
Upper part
Sandstone and conglomeratic sandstone in lower part
Big Snowy Group, undivided (Upper Mississippian)
Heath and Otter Formations, undivided
Heath Formation
Otter Formation
Kibbey Formation
Madison Group, undivided (Upper and Lower Mississippian)
Mission Canyon Limestone (Upper and Lower Mississippian)
Lodgepole Limestone (Lower Mississippian)
Three Forks Formation (Lower Mississippian and Upper Devonian)
Upper and Middle Devonian rocks, undivided
Upper and Middle Devonian and Upper and Middle Cambrian rocks, undivided
Jefferson Formation (Upper Devonian)

Maywood Formation (Upper and Middle Devonian) and local Upper Cambrian
beds

Pilgrim Formation (Upper Cambrian) and Park Shale (Upper and Middle
Cambrian), undivided

B ——
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Hunt Qil Co.,
Galt No. 13-1 ¢
5,107 ft

CONTOUR INTERVAL 50 METERS
NATIONAL GEODETIC VERTICAL DATUM OF 1929
ELEVATIONS SHOWN TO THE NEAREST METER

Pilgrim Formation (Upper Cambrian)

Park Shale (Upper and Middle Cambrian)
Hasmark Formation (Upper and Middle Cambrian)
Meagher Limestone (Middle Cambrian)

Wolsey Formation (Middle Cambrian)

Flathead Sandstone (Middle Cambrian)

Diorite (Neoproterozoic)
Belt Supergroup (Mesoproterozoic)

Helena Formation
Empire Formation
Spokane Formation
Greyson Formation

Greyson Formation, lower plate of Moors Mountain thrust fault and upper plate
of Hogback Mountain thrust fault

Newland Formation
Neihart Quartzite
Granite gneiss (Paleoproterozoic)
Biotite gneiss (Paleoproterozoic)
Hornblende diorite (Paleoproterozoic)
Syenite (Paleoproterozoic)
Strike and dip of bedding—Selected attitudes only
Horizontal
Inclined
Overturned
Overturned more than 180°
Vertical
Inclined layering in igneous rock—Showing strike and dip
Inclined foliation in layered gneiss or schist—Showing strike and dip

Contact—Dashed where approximately located; dotted where concealed. Superimposed
or immediately adjacent different generations of landslide deposits (units QlI, Qlb, and
QTI) and debris flow deposits (Qd) shown locally by common internal map contacts

Fault—Dashed where approximately located; short dashed where inferred; dotted where
concealed

Normal fault—Dashed where approximately located; short dashed where inferred;
dotted where concealed. Ball and bar on downthrown side

Reverse fault—Dotted where concealed. R on upthrown side
Thrust fault—Dashed where approximately located; short dashed where inferred; dotted

where concealed. Sawteeth on upper plate. In cross sections, arrows show relative
direction of displacement

Overturned thrust fault—Base of sawteeth on upper plate of Hogback Mountain thrust
fault in SEV sec. 20, T. 13 N., R. 1 W. In cross sections, arrows show relative
direction of displacement

Strike-slip fault—Arrows show relative direction of displacement. In cross sections, A
indicates movement away from observer, T indicates movement toward observer

Detachment fault—Dotted where concealed. Teeth on upper plate. Symbol used for
decollement fault at base of disturbed belt

Low-angle fault of gravity origin—At base of major coherent blocks comprised mainly
of pre-Tertiary rocks

Fault—Located by gravity survey
Anticline—Showing trace of axial surface. Dashed where approximately located; dotted
where concealed

Overturned anticline—Showing trace of axial surface and direction of dip of limbs.
Dashed where approximately located; dotted where concealed

Inverted anticline—Beds in both limbs are overfolded and dip toward trace of axial
surface shown

Syncline—Showing trace of axial surface. Dashed where approximately located; dotted
where concealed

Overturned syncline—Showing trace of axial surface and direction of dip of limbs.
Dashed where approximately located; dotted where concealed

Inverted syncline—Beds in both limbs are overturned and dip away from trace of axial
surface shown. Dashed where approximately located; dotted where concealed

Oligocene basalt dike

Eocene and Late Cretaceous dikes and sills—All dikes and sills in northeastern part of
quadrangle east of Dry Range and northeast of Smith River are of Eocene age.
Dikes and sills west and southwest of that area are of Late Cretaceous age

Neoproterozoic dikes and sills
Collapse structure or sinkhole—Hachures point to down-dropped core

Qil or gas test hole—Showing operator, hole number, and total depth
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EXPLANATION

[Thrust sheets and igneous units listed in descending succession of inferred increasing age;
some Quaternary and Tertiary deposits are not shown]

Quaternary and Tertiary sediments and sedimentary rocks in
valleys resulting from basin and range extension

Oligocene basalt flows
Eocene intrusive rocks in laccoliths

Cretaceous Adel Mountain Volcanics

Frontal fold and fault belt (entirely Upper Mississippian
and younger rocks)

Plutonic rocks penetrating the Moors Mountain
thrust sheet

Moors Mountain thrust sheet
Phanerozoic rocks
Mesoproterozoic rocks

Hogback Mountain thrust sheet

Phanerozoic rocks

Mesoproterozoic rocks

Avalanche Butte structural block

Phanerozoic rocks

N[N CENEn

Mesoproterozoic rocks

Igneous rocks penetrating the Eldorado thrust sheet
and thrust sheets to the west and southwest

Eldorado thrust sheet and thrust sheets to the west and southwest

Phanerozoic rocks, including Elkhorn Mountains Volcanics
(Upper Cretaceous)

Mesoproterozoic rocks
Autochthon
Phanerozoic rocks

Paleoproterozoic crystalline rocks

Faults—Dotted where concealed by Cenozoic units or water
Edge of decollement surface at base of frontal fault and fold belt
Edge of major thrust sheet—Sawteeth on upper plate

Major high-angle reverse fault—R on upthrown block; some faults
have strike-slip component of movement

41 I A

Major high-angle normal fault or representative fault in normal
fault zone—DBar and ball on downthrown block

Stratigraphic boundary at termination of thrust sheets or between
Phanerozoic and pre-Phanerozoic rocks within a thrust sheet

" Inferred approximate boundaries of the Lewis and Clark tectonic zone

Figure 2. Tectonic map of the Canyon Ferry Dam 30' x 60" quadrangle, west-central Montana, showing thrust sheets, tectonic elements, and the distribution of Early and Middle
Proterozoic rocks, Phanerozoic rocks, Eocene laccoliths, Oligocene basalt flows, and selected Cenozoic rocks and sediments in valleys resulting from basin and range extension.

GEOLOGIC MAP OF THE CANYON FERRY DAM 30' x 60' QUADRANGLE, WEST-CENTRAL MONTANA

By

Mitchell W. Reynolds and Theodore R. Brandt

2005

111°00'

Any use of trade names in this publication is for
descriptive purposes only and does not imply
endorsement by the U.S. Geological Survey

For sale by U.S. Geological Survey Information Services
Box 25286, Federal Center, Denver, CO 80225

1-888-ASK-USGS

Arcinfo coverages and a PDF for this map are available at

http://pubs.usgs.gov




<<
  /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


