GENERALIZED STRATIGRAPHY Rhinestreet shale

Eighteenmile Creek

The Upper Devonian Rhinestreet Shale,
Western New York State: from Seal to
Fractured Reservoir

The Upper Devonian Rhinestreet shale, exposed along the Lake Erie shoreline and vicinity, comprises ~54 m of laminated, heavily jointed organic-rich
black shale, infrequent intervals of gray shale, sparse thin siltstone beds, and several carbonate concretion horizons and nodular limestone intervals, the
latter termed “scraggy layers” by Luther (1903). The contact of the Rhinestreet and underlying Cashaqua gray shale is abrupt, locally erosional and rather
easily recognized in exposure. The upper contact of the Rhinestreet with the overlying Angola gray shale is transitional and marked by an increase in the
frequency of gray shale layers. Defining the contact and recognizing it in exposure is difficult at best. Luther (1903) suggested that the contact be placed
at an easily recognizable discontinuous nodular limestone bed locally as thick as ~ 30 cm, what we refer to as the upper scraggy bed, which is accepted
here.
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The Upper Devonian Rhinestreet black shale of the Catskill Delta complex, western New York State, re-
flects a complex burial and overpressure history that resulted in the generation of multiple sets of ver-
tical joints interpreted to be natural hydraulic fractures (NHFs). The EASY%R, chemical kinetic model
was used in this study to model an average vitrinite reflectance value of 0.74% measured on samples
collected from along the Lake Erie shoreline. The earliest set of joints, a NS-trending set, is found al-
most exclusively at the contact of the Rhinestreet shale and underlying Cashaqua gray shale indicat-
Ing that the former served as a hydraulic top seal at the modeled burial depth of ~2.1 km and prior to
the onset of catagenesis (modeled R,=0.50%). The pre-catagenic NHFs that propagated from the top of
the Cashaqua gray shale into the base of the Rhinestreet shale may have initiated during uplift of the
basin caused by the Morrowan docking of the Goochland terrane in the southern Appalachians. A re-
newal of subsidence during the Atokan carried the Rhinestreet into the oil window by the Middle Per-
mian (modeled R,=0.60%) when bitumen-filled horizontal pm-scale microcracks propagated through
these laminated, low-permeability deposits now pressurized by catagenesis. Soon after this, NW-
trending vertical NHFs formed within the Rhinestreet, especially its organic-rich basal interval. Thus,
those characteristics of the Rhinestreet that enabled it to serve as an efficient top seal favored its hy-
draulic fracturing during catagenesis. The final phase of NHF generation, an ENE-trending set, proba-
bly occurred near the end of the Permian in response to Alleghanian dextral tectonics and at the mod-
eled maximum burial depth of ~ 3.2 km.

Angola
shale

Virgilian

Upper
Carb.

base of Rhinestreet

New York State hale

[Missourian

undifferentiated

Conewango
Grp

Desmoin.

unconformity

Atokan siltstone and shale

Rhinestreet shale |

wrowan]  Olean Conglomerate

Middle
Carboniferous

Gowanda shale E[g hteenmile Crk.
section

Canadaway Grp.

West Falls Fm. iva Fm.

Dunkirk shale

Hanover shale

[Chesterian h i a t u 5

Pipe Creek shale

[Meramec. Angola shale

West Falls Grp.

Lower Carboniferous

Osagean
Rhinestreet shale

Kinder.

Cashaqua shale

interbedded siltstone (sandstone)
and shale

gray shale and siltstone

andsandstone of the
Catskill Delta Complex - block shale

not to scale

Upper Devonian

SOURCE ROCK POTENTIAL s o

Total organic carbon (TOC) content of the

Rhinestreet shale diminishes upsection from

a maximum of ~8% in exposures along Eight-

eenmile Creek. Comparison of (1) the S2

Rock-Eval parameter with TOC and (2) the

Rock-Eval hydrogen index (HI; mg hydrocar-

bons/ g TOC) with Rock-Eval Tax suggests (A)Cashaqua-Rhinestreet contact along Explanation -btt

that organic matter in the Dunkirk shale is Eighteenmile Creek (note heavily jointed NSt USB = upper scraggy bed

dominantly mixed Type Il/lll oil/gas prone nature of the Rhinstreet shale and carbon- | MSB = middle scraggy bed

2_
el e . . . EMC42 black shale
kerogen. Measured vitrinite reflectance val- ate nodule horizons in the Cashaqua e . o LsB=lowerscraggy bed

ues of Rhinestreet shale samples range from shale); (B) middle concretion horizon in the Rhinestreet shale exposed along Eighteenmile Creek. | m U= upper concretionary orizoh
0.72% to 0.77% thereby pIaCing this unit Rhinestreet shale along Eighteenmile 1--_-nodularlimestone MC = middle concretionary horizon

ey . o . . . - - - - _ . S gray shale LC = lower concretionary horizon
within the oil-generating window. Creek; (C) upper scraggy layer, the arbi e T — = e R . el
trary top of the Rhinestreet shale, on 6 A TRATCR | NORR S LI = sty black shle bed
Eighteenmile Creek. SR W B o

[ ] B
Type | oil prone

Type Il oil e
(usually lacustrine) ype lloil pron

: Mixed Type Il/lll oil/gas prone
(usually marine)

Type lll gas prone

(S2; mg HC/g rock)

Dry gas prone

T T J
5 7

TOTAL ORGANIC CARBON (WT. %)

REMAINING HYDROCARBON POTENTIA





<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


