
Map Unit Properties Table 
Period 

Unit Name 
(Symbol) Description 

Topographic 
Expression Erosion Potential Hazard Potential Paleontologic Resources 

Cultural and 
Mineral Resources 

Alluvium 
deposits 

(Qal) 

Sand, silt, & gravels deposited mainly in stream beds & flood 
plains; soil, sand, & gravel of alluvial origin; variable thickness 

Associated with 
stream 
topography 

Depends on grain size & 
process Low Sand & gravel 

Colluvium 
deposits 

(Qls) 

Irregular, heterogeneous deposits of boulders, gravel, sand & 
silt derived mostly from talus & landslides; variable thickness 

Hummocky 
landslide 
topography  

Depends on depositional 
slope Low Sand & gravel 

High level 
terrace 

gravels (Qtg) 

Alluvial gravel and boulder deposits on mesa tops in Mancos 
Valley.  Qtgt: high- level terrace gravels with travertine 
cement. 

Define old stream 
terraces Low on mesa tops Low 

Holocene insect fossils from a number of 
Ancestral Puebloans archeological sites 
(Scott et al., 2001) 

Sand & gravel Q
ua

te
rn

ar
y 

Travertine 
(Pleistocene) 

(Qtr) 

Calcium carbonate deposits, often associated with major 
joints & faults.  Possibly the result of hot spring activity.  Age 
uncertain (2003).  No age- dating research on these deposits. 

Variable High Low 
  

T
er

ti
ar

y Minette 
(Oligocene: 
32- 27 Ma) 

(Ti) 

Igneous plugs & dikes, light gray to almost black biotite & 
olivine- rich lamprophyric rocks containing abundant 
breccias & locally rounded cobbles of basement rocks; 
variable thickness. 

Dikes 
Less resistant to erosion 
than sandstone 

Low 

  

Unconformity 

Mesaverde 
Group: 

Cliff House 
Sandstone 

(Kch) 

White to red- brown, pale to dark yellowish- orange, fine to 
medium grained sandstones interbedded with sandy shales;  
upper & lower units of massive sandstones separated by a 
unit of thinner bedded sandy shales;  cliffs are generally over 
30 m (100 ft) thick; sandstone is cross- bedded; intertongues 
toward base with Menefee Fm. & includes locally an upper 
tongue, a middle tongue (Barker Dome tongue) & a lower 
tongue; 61 - 91 m (200- 300 ft.)  

Cliff former; 
sandy shale unit is 
recessive beneath 
upper sandstone 
cliff 

Sandstone is resistant to 
erosion; middle shale 
unit is less resistant 

Potential cliff collapse if 
middle shale unit and 
Meneffee shale erode and  
cliffs are undercut 

Invertebrates: 
Ammonites: Baculites maclearni Landes; 
fragments of Placenticeras sp.; Bivalves: 
Ethmocardium whitei, Cymbophora, Modiolus, 
Dosinopsis, Inoceramus; echinoids; sea star; 
 
Vertebrates: jaw, fins, teeth from bony fish 
Enchodus, shark teeth; amphibians, reptiles 
(mosasaurs, plesiosaurs, turtles).   
 
Trace fossils: burrows of Crustacean 
Ophiomorpha  

Puebloan cliff dwellings 
in large alcoves; 
Puebloan sites on mesa 
top. 
 
Potential hydrocarbon 
reservoir rock in the 
subsurface 

Mesaverde 
Group: 

Menefee 
Formation 

(Kme) 

Dark gray & brown carbonaceous shales, thin siltstones & 
thin coal beds in upper & lower units; middle sandy unit of 
poorly sorted, irregular bedded sandstones, sandy shales & 
bentonite beds; lower coal member about 28 m (93 ft) thick 
with individual coal beds ranging from 0.1- 0.4 m (0.4- 1.2 ft) 
thick; coal beds are lenticular and extend several miles across 
Mesa Verde area; middle member is 30 m (100 ft) thick in 
park.  Coal seams in upper member range from 0.1- 0.5 m 
(0,3- 1.6 ft) thick.  Lenticular sandstone is cross- bedded.  
Intertongues with Cliff House sandstone & Point Lookout 
Sandstone; total thickness: 104- 244 m (340- 800 ft) 

Sandstones form 
benches & cliffs, 
shales form 
slopes; two 
sandstone units 6 
m (20 ft) thick in 
middle member 
form ledges along 
East Rim. 

Sandstone is resistant to 
erosion; shale is less 
resistant 

Unknown 

No invertebrate or vertebrate fossils. 
 
Fossil plants: petrified wood (conifer); 
Auricaria; palms Sabal & Sabalites; grass 
blades, crushed stem of Calamites; twig of 
Sequoia, unknown fern; monocot 
Brachyphyllum, leaves from Sycamore, 
Theaceae, Laurel, Camelia, Ficus trees; flower 
bud from Paleoaster iniqueriende  

Thin coal seams 

Mesaverde 
Group: Point 

Lookout 
Sandstone 

(Kpl) 

White to yellow to yellowish- orange, fine to medium grained 
sandstone with shaly sandstone breaks, highly cross- bedded; 
88- 147 m (290- 480 ft).  
 
Upper member is massive, cross- bedded sandstone; massive 
sandstone is a series of overlapping sandstone wedges; 
individual beds range from 30 cm (1 ft) to over 100 cm (3 ft) 
thick; total thickness: 70- 104 m (230- 340). 
Lower member is alternating sandstone & shale; beds are 3 
cm (1 in) to 30 cm (1 ft) thick and interlayered with dark 
olive- gray shale containing fossil debris; shale contains 
gypsum; total thickness: 25- 38 m (80- 125 ft).  

Upper member is 
a cliff former: 
Lower unit forms 
ledges and slopes 

Sandstone is resistant to 
erosion; shale is less 
resistant 

Cliff/ledge collapse if shale 
erodes and sandstone is 
undercut 

Few identifiable fossils; trace fossils are 
common; large Baculites cf haresi, broken 
inoceramids, drift wood 

Small alcoves in the 
massive upper 
sandstone 
 
 
Potential hydrocarbon 
reservoir rock in the 
subsurface 

C
re

ta
ce

ou
s 

Mancos 
Shale: Cortez 

Member  
(Km) 

Cortez Member: Dark gray to black; transitional from 
calcareous silty shale & marlstone at the base to interbedded 
sandstone and shale at the gradational upper contact with the 
Point Lookout Sandstone; primarily dolomitic mudstone 
with little bentonite; almost 396 m (1300 ft) thick 

Slope former High 
Erosion may cause slope to 
fail 

Invertebrates: baculites, scaphites, 
Placenticeras planum Hyatt, crinoid 
Uintacrinus 

Mancos Shale is a 
potential hydrocarbon 
source rock in the 
subsurface 
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Period 

Unit Name 
(symbol) Description 

Topographic 
Expression Erosion Potential Hazard Potential Paleontologic Resources 

Cultural and 
Mineral Resources 

Mancos 
Shale: 

Smokey Hill 
Member 

(Kms) 

Smokey Hill Member: Dark gray to black, calcareous shale & 
marlstone; minor bentonite; located about 274 m (900 ft) 
above the base of the Mancos Shale; about 91 m (300 ft) thick; 
also referred to as the Niobrara member 

Prominent oyster 
bench about 274 
m (900 ft) above 
base of Mancos; 
forms prominent 
benches around 
north edge of the 
Mesa Verde 

High except for oyster 
bench 

Erosion may cause slope to 
fail 

Oyster Pseudoperna congesta; Scaphites 
depressus; Baculites codyensis; Inoceramids 
Inoceramus (Platyceramus) platinus, I. 
(Endocostea) balticus, I. (Magadiceramus) 
subquadratus; ammonites Desmoscaphites 
bassleri, Scaphites hippocrepis 

 

Mancos 
Shale: 

Montezuma 
Valley 

Member 
(Km) 

Montezuma Valley Member: Dark gray, calcareous shale & 
marlstone; contains concretions; thin unit about 15 m (50 ft) 
thick. 

Slope former High 
Bentonite may cause  
building & maintenance 
problems 

Numerous prionocyclids, scaphites, baculites, 
bivalves, inoceramids, oysters  

 

Mancos 
Shale: Juana 

Lopez 
Member 

(Kmj) 

Dark, silty shale with numerous beds of orange weathering 
calcarenite & thin limestone; shales contain bentonite; highly 
fossiliferous; located about 150 m (500 ft) above base of 
Mancos Shale; 43 m (140 ft) thick; oldest member of Mancos 
to crop out within the park.  

Limestone ridges 
separated by shale 
units;  

Relatively resistant to 
erosion  

Bentonite may cause  
building & maintenance 
problems 

Highly fossiliferous; ammonites and bivalves 
are common & well preserved.  Ammonites: 
Prionocyclus macombi Meek, P. wyomingensis 
Meek, P. novimexicanus, P. Quadratus 
Cobban; Scaphites warreni, S. whitfieldi; 
Baculites undulates d”Orbigny, B. yokoyami; 
Bivalves: Inoceramus dimidius White, I. 
Perplexus Whitfield, Nacaisolopha lugubris 

 

Mancos 
Shale: Blue 

Hill Member 
(Km) 

Dark gray, noncalcareous shale or mudstone with some 
interbedded sandstones; contains bentonite, but not as much 
as Fairport member; about 76 m (250 ft) thick; not exposed in 
MEVE; not easily recognized topographically 

Slope former High 
Bentonite may cause  
building & maintenance 
problems 

Sparsely fossiliferous 

 

Mancos 
Shale: 

Fairport 
Member  

(Km) 

Dark gray, very calcareous, bentonitic shale; about 28 m (92 
ft) thick. 
 
Not exposed in MEVE. 

Slope former High 
Bentonite may cause  
building & maintenance 
problems 

Ammonites: juvenile Collignoniceras 
woollgari; also small oysters, fragments of 
inoceramids, barnacle fragments, shark teeth 

 

Mancos 
Shale: Bridge 

Creek 
Member 

(Kmb) 

Light gray limestone & calcareous shale about 24 m (80 ft) 
above Dakota- Mancos contact; 15 m (50 ft) thick; also 
referred to as the Greenhorn member; crops out north of 
MEVE capping small erosion remnants of soft Graneros 
Shale and is about 3- 4 m (10- 14 ft) thick. 

Topographic 
limestone bench 
surrounded by 
recessive shale 
units 

High except for 
limestone bench 

Bentonite may cause  
building & maintenance 
problems 

Varied molluscan fauna: inoceramids of genus 
Mytiloides; ammonites of genera Mammites, 
Watinoceras, Baculites, Kamerunoceras, and 
others; pyritized clams 

Mancos 
Shale: 

Graneros 
Member 

(Km) 

Dark gray calcareous bentonitic shale about 24 m (79 ft) 
thick; not exposed in MEVE but found a short distance to the 
north.  
Total thickness of Mancos: 609- 700 (2000- 2300) 

Slope former High 
Bentonite may cause  
building & maintenance 
problems 

Lowest part has limited fauna; upper part is an 
almost solid bed of small oysters, Pycnodonte 
newberryi 

Mancos Shale is a 
potential hydrocarbon 
source rock in the 
subsurface 

C
re

ta
ce

ou
s 

Dakota 
Sandstone 

(Kd) 

Dark brown, gray to yellowish- orange, medium to coarse 
grained sandstone; cross- bedding; contains shale lenses & 
coal beds; not exposed in MEVE; 30 +/-  (100 +/- ) 

   
Specimens of Tempskya sp. were collected 
adjacent to the park Coal 

 

MEVE Geologic Resource Evaluation Report 12 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


