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Bryce Canyon Informational Paleontological Handout for the General Public and
Interpreters:

While Bryce Canyon National Park is famous for its hoodoos, spires, and pinnacles
formed from the weathering of the Claron Formation, there are many other rock units (i.e.
formations- mappable rock units) found within the park that have as interesting and scientifically
significant geological history.

Bryce Canyon National Park is located on the eastern margin of the Paunsaugunt Plateau.
The Paunsaugunt Plateau is bound to the east by the Paunsaugunt fault system and bound to the
west by the Sand Pass Fault and Sevier Fault Zone. The Kaiparowits Plateau is immediately east
of the Paunsaugunt Plateau and extends east to the Straight Cliffs (i.e. Escalante region). The
Paunsaugunt and Kaiparowits Plateaus are part of a much larger plateau called the Colorado
Plateau. The Colorado Plateau is a huge plateau centered on the four corners area (i.e. Colorado,
Wyoming, Utah, New Mexico) that began uplifting 5-10 million years ago. The uplift of the
Colorado Plateau and the erosional down-cutting of the Colorado River and its associated
tributaries have exposed spectacular geological outcrops that are seen within Bryce Canyon, Zion,
Grand Canyon, Escalante National Monument, Arches, and Capital Reef. The rocks exposed in
these areas have allowed scientists to develop a better understanding of the biological,
environmental, and tectonic changes that have occurred in western North America for the last 2
billion years (i.e. since the Precambrian).

The rocks exposed in Bryce Canyon National Park and the immediate surrounding area
contains the most complete fossiliferous, Upper Cretaceous terrestrial sequence of rocks known
in the world. The Late Cretaceous is an interval of time designated for the range of time in earth
history between 100 and 65 million years (m.y.) ago. The Late Cretaceous is subsequently
broken down into a series of stages: Cenomanian (99-93.5 m.y.), Turonian (93.5-89 m.y.),
Coniacian (89-85.8 m.y.), Santonian (85.8-83.5 m.y.), Campanian (83.5-71.3 m.y.), and
Maastrichtian (71.3-65.0 m.y.).

The oldest (i.e. basal) rock unit of this renowned Cretaceous section is called the Dakota
Formation. The age of the Dakota is middle-late Cenomanian in age and has yielded the most
diverse Cenomanian terrestrial vertebrate record in the world. Fossil remains of fish, sharks, rays,
lizards, amphibians, dinosaurs, crocodilians, turtles, and mammals have all been recovered from
the Dakota. Most of the fossils have been recovered from the sediments deposited by rivers (i.e.
fluvial) or lakes (i.e. lacustrine). The Dakota Formation is found just outside the park’s
boundary, but is included here for stratigraphic (i.e. sequence of rock units) completeness.

The Tropic Shale is the next Late Cretaceous formation that was deposited as a result of a
rise in sea-level (i.e. transgression) flooding the continental interior of North America creating a
seaway connecting the Gulf of Mexico to the Arctic Ocean. This seaway is called the Greenhorn
Sea. The interior of the North American continent has been flooded many times over the course
of Earth’s history, especially during the Cretaceous when sea-level was 50-100 meters higher.
The Tropic Shale is a dark marine shale (i.e. fine-grain deposit of clay, mud, and silt) and
represents the height of the Greenhorn Sea. Marine water from the Greenhorn Sea began
encroaching on this area (i.e. western margin of the Kaiparowits Plateaus) in the upper member
(i.e. subdivision of a rock formation) of the Dakota Formation and didn’t withdraw until after the
deposition of the Tibbet Canyon Member of the Straight Cliffs Formation. Fossil remains of
plesiosaurs, ammonites, and host of other marine invertebrates have been recovered from this
formation.

The Straight Cliffs Formation is divided into four members: Tibbet Canyon, Smoky
Hollow, John Henry, and Drip Tank. The Tibbet Canyon is middle Turonian in age and is
dominated by sandstones that were deposited on a shore line (i.e. shore face/shore zone) during
the retreat (i.e. regression) of the Greenhorn Sea. Shark teeth are the most common fossil
recovered from this member, but fish, crocodiles, and mammalian teeth have been recovered from
the delta deposits.



Smoky Hollow is the next member of the Straight Cliffs Formation. The upper part of
this member has yielded turtles, crocodilians, dinosaurs, lizards, amphibians, and mammals from
floodplain and lake deposits. The Smoky Hollow has yielded the only known Turonian aged
mammals in this hemisphere. There is only one other Turonian terrestrial locality known in the
world and that is located in the country of Uzbekistan in Central Asia.

The sediment of the John Henry Member is primarily brackish to nonmarine along the
western margin of the Kaiparowits Plateau, but is dominated by marine deposits on the east side
of the plateau, since the Greenhorn Sea was still present in the area around Escalante. Minor sea-
level fluctuations occurred throughout the deposit of the John Henry causing brackish fauna (i.e.
fish, sharks, and rays) to be the largest component of fossil recovered from this member. The
John Henry Member ranges in age from Coniacian to late Santonian. The John Henry Member
has also produced the only Santonian age terrestrial locality known in this hemisphere. Remains
of dinosaurs, turtles, crocodiles, lizards, amphibians, and mammals have all been recovered from
the John Henry Member.

The last member of the Straight Cliffs Formation is the Drip Tank. The Drip Tank is
probably late Santonian in age and is dominated by sandstone and pebble conglomerates (i.e.
poorly-sorted rock composed of fragments larger than 2 mm) deposited by braided and
meandering streams. Gar scales, turtle and crocodile fragments have been recovered from thin
mudstone layers (i.e. lenses) in the upper part of the member.

The sediments of the Wahweap Formation consist of almost equal portions of mudstone
and sandstone and was predominately deposited by meandering streams during the early part of
the Campanian. Fossil localities have been found through out the formation, yielding fresh water
molluscs, sharks, turtles, fish, crocodilians, dinosaurs, mammals, and rare crab claws. The
Wahweap Formation exposed within Campbell Canyon of Bryce Canyon National Park has one
of the most productive fossil localities known from this formation on the Paunsaugunt and
Kaiparowits plateaus.

The Kaiparowits Formation is not exposed within Bryce’s park boundary, but is included
here for stratigraphic completeness. The Kaiparowits Formation is the most fossiliferous
Cretaceous unit on the Kaiparowits Plateau. Fossils are most common in the lower half of the
formation. Fossil localities occur in sandstones associated with rivers and mudstones associated
with floodplain and lake environments. All types of taxa have been recovered from the
Kaiparowits Formation: sharks, ray, fish, amphibians, turtles, crocodilians, lizards, dinosaurs,
birds, and mammals. This formation has produced the greatest diversity and abundance of Late
Cretaceous taxa in this region.

The Kaiparowits Formation is capped by the Canaan Peak Formation. The Canaan Peak
Formation is a conglomeratic unit in which only palynomorphs (i.e. fossil pollens) have been
recovered. The basal part of the Canaan Peak is Late Campanian based on the palynomorphs

On the Paunsaugunt Plateau the Wahweap Fomration is overlain by the Claron Formation
which is divided into two members, a white limestone member and a pink limestone member.
The white limestone member is more resistant to erosion and forms a resistant cap on the pink
limestone allowing the formation of hoodoos, spires, and pinnacles. The Claron is dominated by
lake deposited sediment, but also includes sediments deposited in mudflats, floodplains, and
rivers. The Claron is largely absent of fossils, only invertebrate trace fossils (i.e. sedimentary
structure resulting from the life activity of an animal, e.g. tracks/trackways/burrows), gastropods
and bivalves have been found within. To date, no vertebrate fossils have been found within the
Claron.

For more information see: Eaton, J.G., 1991, Biostratigraphic framework for the Upper Cretaceous rocks
of the Kaiparowits Plateau, southern Utah. in Nations, J.D. and Eaton, J.G., eds., Stratigraphy, depositional
environments, and sedimentary tectonics of the western margin, Cretaceous Western Interior Seaway:
Geological Society of America Special Paper 260.



	BRCA_2007_disclaimer2.pdf
	BRCA_2007_GIP_Redman.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 72
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 72
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice


