Map Unit Properties Table

facilities should be
avoided.

Map Unit . i Erosion Suitability for Paleontologic Cultural Mineral Mineral . . Global
Age Unit Description . Hazards . Karst Issues Habitat Recreation e
(Symbol) Resistance Development Resources Resources Specimens Resources Significance
Suitable for most
E development unless Terraces of Good for most
< L . undercut, exposed on . Fossils weathered larger rivers Iron mounds Modern land recreation unless
b Located in river valleys with poorly sorted to : Slumps, slides, and - .
o . . - a slope, or highly a1 from older units may | may contain near seeps Sand, gravel, surface, exposed on a
Alluvium (Qal) well-sorted, unconsolidated sediments of clay, Low . . slope creep possible in . . - . None None documented.
L - permeable, in which S be present in valley campsites for associated with clay. supports heavy | steep slope or
~= silt, sand, gravel, and boulders. this unit. . h .
< case waste-treatment fill. Native mine waste. oak forests. undercut by
8 facility development is Americans. erosion.
not advised.
> Upper formations have sequence of shale, Coal
< siltstone, sandstone, red beds, and thin impure Units vield verv hard (Freeport
P4 Casselman Formation limestone; coal beds are present locally. Four . yie y e Ledge-forming reeport, Dissolution Good for most
< . . . . Low to medium | water with excessive Some Kittanning, .
S (PNcc); Glenshaw prominent shale or limestone marine layers in . . sandstone layers may be Nodular . Lo features may recreation unless .
e . . . . in upper beds, iron, manganese, and . . None - dissolutionin | and . - Classic coal
N~ Formation (PNcg); Glenshaw. Lower formations include sequences medium inlower | sulfate. Heterogeneity undercut by softer shale Marine fossils documented limestone, limestone Brookville- provide burrow | soft shale units deposits
) Allegheny Group (PNa); of sandstone, shale, limestone, claystone, and ) units and pose rockfall siderite. . . and nesting are exposed along
Z Pottsville Group (PNp) coal beds. Lowermost unit is sandstone and beds. of layers may lead to hazard interbeds. Clarion), habitat slopes
Z P p)- : - . . instability on slopes. ’ high-alumina ’ pes.
L conglomerate rich with some thin beds of black clav deposits
o shale, claystone, limestone, and coal. y daep )
Upper units of grayish-red shale, siltstone, .
é sandstone, and several limestone members, h;(c))llll-rﬂicvtflater from Rockfall is possible if Good for most
o Mauch Chunk Formation | Middle beds contain buff, medium-grained . & . . . P Some .
o . > Medium overall, | these units. Suitable units are undercut on a . . recreation unless .
= (Mmc); Burgoon sandstone with some coal and shale interbeds, . - - . None None dissolution in None - Mississip-pian coal
(7] . medium to high for most development | slope; slumping Plant fossils . Coal beds soft shale units .
1)) Sandstone (Mb); Pocono some conglomerate at base. Lower beds contain . - - S - documented documented limestone documented. deposits.
= Sandstone (Mp) light-gray to buff, medium-grained sandstone in lower unit. unless highly possible in shale-rich members are exposed along
% . with minor siltst(;ne several conglomeratic fractured or on shale- | units. . slopes.
S layers ’ & rich slopes.
|
> . . . .
< Z | Shenango Formation Upper units contain greer%lsh gray, olive, and buff Carbonate cement may Dissolution Records
5 < sandstone and siltstone with some gray shale . . Good for most .
Q. = | through Oswayo ) . L : Suitable for most weather to friable Not enough Sandstone for | features may . Devonian—
oz . - interbeds. Lower unit contains fine- to medium- . . - . . None R o as . recreation unless .
= O | Formation, undivided : . Medium to high. | developments unless sandstone, having Marine fossils Diamictite carbonate building provide burrow - Mississip-pian
2] grained, crossbedded argillaceous sandstone and . - . documented . : highly fractured oo
@ = | (Mdso); Rockwell . highly fractured. potential for rockfall in present. materials. and nesting transition in
= ; dark-gray shale with some carbonate cement, . . and undercut. .
8 A | Formation (MDr). conglomerate, and diamictite locally these units. habitat. Pennsylvania.
=
Upper unit contains fining-upward cycles of
grayish-red sandstone, siltstone, shale, and
Catskill Formation (Dck); mudstone. with feyv co nglomerate lenses. Next Fractured sandstone Lack of . Widespread
Foreknobs Formation lowest unit contains interbedded sandstone, Heterogeneous nature | and siltstone have carbonate in Devonian units for
- siltstone, and shale bounded by conglomerate & - - Chert in lower upper beds - Weaker units Avoid clay units .
z (Df); Scherr Formation . . - . . . . of the layered units potential for rockfall . Tioga Ash . correlation
< . beds. Unit Ds is predominantly siltstone, with Medium to high units may have precludes may provide because of
= (Ds); Brallier and Harrell . . . . may be unstable for when weaker shale . Sy beds (clays) . . throughout the
z - L some fine-grained sandstone, shale, and in upper units, - . . . provided tool Siderite karst . : burrowing slippery .
o Formations, undivided < - - . development. Tioga units are undercut. Some marine fossils. . - . for industrial - o Appalachians;
. mudstone interbeds. Lower units dominated by medium to low . ; material for concretions formation, . habitat; conditions for ;
5 (Dbh); Hamilton Group dark-gray shale and planar-bedded siltstone in lower units bentonite member has | Clays that shrink and Native some material supports climax | trails and other Tioga ash marker
@) (Dh); Onondaga and Old sray - p - . ’ potential for shrinking | swell may cause . - . fabrication. pp L. bed records major
. Lowermost units characterized by coarsening- - - - Americans. dissolution forests visitor-use areas. . -
Port Formations, upward cvcles of shale and siltstone to sandstone and swelling. buckling and warping ossible in Middle Devonian
undivided (Doo). p Y . : of roads and trails. POs volcanic activity.
and gray, brown, and olive limestone. Fossils unit Doo.
increase in lowermost units of shale and medium-
gray argillaceous limestone, chert, and siltstone.
Suitable for most
I ﬁgkfll; If:)rr:ft?ltr:g l(f: i Dissolution
=¢ =% | Keyser and Tonoloway Unit contains I.nedlum. gray, crysta} line to contain karst features, Rgckfall associated Fossiliferous Mudcracks in erstalhne features may Avoid fissile Widespread, well-
> . . nodular, fossiliferous limestone, with laminations . . . with fractured - None . Caves and limestone . .
zZ Formations, undivided . Medium in which case, . . (Devonian flora and laminated 1 provide mudcrack units known Tonoloway
o> and mudcracks common. Some olive-gray, dark limestone underlain by documented karst present. | building . . . .
< = | (DSkt). . developments of fauna). layers. burrowing and for trails. Limestone unit.
shale interbeds are present. eroded shale beds. stone. . .
g %) waste-treatment nesting habitat.
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Map Unit . rh Erosion Suitability for Paleontologic Cultural Mineral Mineral . . Global
Unit Description . Hazards . Karst Issues Habitat Recreation =
(Symbol) Resistance Development Resources Resources Specimens Resources Significance
Wills Creek Formation Upper unit is gray to reddish, yellowish, and
through Mifflintown greenish-gray, interbedded calcareous shale, Upper units may
Formation, undivided siltstone, shaly limestone, and dolomite. Beds prove too fissile and ..
. . . - . . . Fissile and weak | Good for most
(Swm); Wills Creek contain more very fine grained to coarse-grained erodable for Slumps and slides Hematite, . Sandstone for . .
. ; : : L - . . Karst is J upper units may | recreation unless
Formation (Swc); sandstone lower in column. Lower units contain . significant associated with upper . . None oolites, and S building . .
. . . Low to medium. : - Fossiliferous, oolites. . possible in L2 provide soft shale units None documented.
Bloomsburg and light-olive-gray to brownish-gray shale and local development; lower units; rockfall possible documented ferruginous . material, iron .
s . . . o . . . upper units. . . burrowing are exposed along
Mifflintown Formations, limestone, rare ferruginous and oolitic sandstone. units should be in lower units. sandstone. ore in unit Sc. .
. . . - i, . e habitat. slopes.
undivided (Sbm); Clinton Lowermost unit is quartzite and quartzitic avoided if highly
Group (Sc); Tuscarora sandstone, in places conglomeratic, with minor fractured.
Formation (St). shale and siltstone interbeds.
Juniata Formation (Oj); Upper two units contain grayish-red, very fine
. grained to medium-grained, crossbedded
Bald Eagle Formation o - .
. sandstone with siltstone and shale and some Shale-rich units .
(Obe); Reedsville . . . . . . Pure limestone
. conglomerate in lower beds. Unit Or contains . . should be avoided if Slumps and slides . - . . .
Formation (Or); Coburn - ) - - Medium to high - - Chertin in unit Ocl, . . . Avoid clay units Records
- dark shale, siltstone, and fine-grained, thin- - exposed on slopes associated with upper . . - o Limestone Dissolution -
Formation through . : . in upper beds, . ) Fossiliferous in dolomite may calcilutite . because of Ordovician
> bedded sandstone with graded bedding. Middle S because of potential units, heterogeneous . - . and dolomite | Sandstone for | features may : s
Loysburg Formation, - . . - medium in lower - : conspicuous have provided (thick-bedded ) 1 . slippery conditions for
. units contain more limestone, with dark-gray, L for slumping.. layering may lead to . - - susceptible to | building provide L . .
undivided (Ocl); Bellefonte . . . beds, high in A . sandstone layer (unit | tool material for | limestone), - . . . conditions for widespread units
. shaly limestone; some chemically pure limestone . Metabentonite layers | rockfall hazards if . ; . dissolution material. burrowing and -
and Axemann Formations, . . lowermost unit . . . Or), oolites. Native dolomite . . trails and other across
L - present. Lower beds contain brownish- that can shrink and massive units are . - s karst. nesting habitat. L. .
undivided (Oba); Nittany . - ) . Ons. . Americans. striped “tiger- visitor-use areas. | Appalachians.
weathering, medium-bedded dolomite and minor swell are common in fractured and undercut R
and Stonehenge/Larke - - . . striped” layers.
Formations. undivided sandstone. Lowermost units contain medium- to lower units.
(Ons) ’ dark-gray, thick-bedded dolomite with chert and
’ siliceous oolites, and some conglomerate.
Upper unit contains cyclic sandstone and
dolor.nlte.unlts, fossiliferous, l_amlnated Fo _ Alternating Unit Cwb s
. massive limestone and dolomite, and thick- L. Massive .
Gatesburg Formation (Cg); . - ; - . Rockfall potential is ) beds of widespread
- . bedded, crystalline dolomite. Middle units o Suitable for most o - limestone and Good for most . .
Warrior Formation Cw); - o S . High in upper high if resistant o - . sandstone and - Cambrian unit;
. - contain cyclic limestone and dolomite with minor S development unless - Stromatolites in unit None . Caves and crystallized uses unless highly . - .
Pleasant Hill Formation : beds, medium in - sandstone — limestone Stromatolites . carbonate may units contain fossil
amounts of sandstone to gray, thin-bedded highly fractured or ; Cw documented karst present. | dolomite for : fractured and
(Cph); Waynesboro - . . . lower beds. . units are undercut by o provide ledges algae of post-
. argillaceous limestone with shale, siltstone, and contain karst features. - building - undercut. -
Formation (Cwb). . . f weaker shale units for nesting Grenville ocean
sandstone. Lowermost unit contains greenish- stone. habitat basin

gray and grayish-purple shale interbedded with
sandstone and conglomerate.

JOFL Geologic Resource Evaluation Report 18





<<
  /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
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /FrutigerLTStd-Black
    /FrutigerLTStd-BlackItalic
    /FrutigerLTStd-Bold
    /FrutigerLTStd-BoldItalic
    /FrutigerLTStd-Italic
    /FrutigerLTStd-Light
    /FrutigerLTStd-LightItalic
    /FrutigerLTStd-Roman
    /FrutigerLTStd-UltraBlack
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /NPSRawlinson
    /NPSRawlinson-Bold
    /NPSRawlinson-BoldItalic
    /NPSRawlinsonCd
    /NPSRawlinsonCd-Bold
    /NPSRawlinsonCd-BoldItalic
    /NPSRawlinsonCd-Italic
    /NPSRawlinsonCdT
    /NPSRawlinsonCdT-Bold
    /NPSRawlinsonCdT-BoldItalic
    /NPSRawlinsonCdT-Italic
    /NPSRawlinson-Italic
    /NPSRawlinsonOT-Bold
    /NPSRawlinsonOT-BoldItalic
    /NPSRawlinsonOT-Book
    /NPSRawlinsonOT-BookItalic
    /NPSRawlinsonOTCond-Bold
    /NPSRawlinsonOTCond-BoldItalic
    /NPSRawlinsonOTCond-Book
    /NPSRawlinsonOTCond-BookItalic
    /NPSRawlinsonOTCond-Heavy
    /NPSRawlinsonOTCond-HeavyItalic
    /NPSRawlinsonOTCond-Medium
    /NPSRawlinsonOTCond-MediumItalic
    /NPSRawlinsonOT-Heavy
    /NPSRawlinsonOT-HeavyItal
    /NPSRawlinsonOT-MedItalic
    /NPSRawlinsonOT-Medium
    /NPSRawlinsonOTOld-Bold
    /NPSRawlinsonOTOld-BoldItalic
    /NPSRawlinsonOTOld-Book
    /NPSRawlinsonOTOld-BookItalic
    /NPSRawlinsonOTOld-Heavy
    /NPSRawlinsonOTOld-HeavyItal
    /NPSRawlinsonOTOld-MedItali
    /NPSRawlinsonOTOld-Medium
  ]
  /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


