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Location of Oklahoma in the United StatesLocation of Oklahoma in the United States



Location of West Carney Hunton Field in Oklahoma, USA



Oklahoma Basin in Late Paleozoic Time  (Northcutt & Johnson 1997Oklahoma Basin in Late Paleozoic Time  (Northcutt & Johnson 1997))





Structural contour Map of WCHFStructural contour Map of WCHF

Base of theBase of the
HuntonHunton GroupGroup

C.I.=50 ft.=15.2 m.C.I.=50 ft.=15.2 m.



West Carney West Carney HuntonHunton FieldField
General FactsGeneral Facts

•• Reservoir:  Chimney Hill Subgroup Reservoir:  Chimney Hill Subgroup 

•• Reservoir Thickness:  24 ft. to 146 ft.Reservoir Thickness:  24 ft. to 146 ft.

•• Structural Dip Rate: 40 ft/mile to the SWStructural Dip Rate: 40 ft/mile to the SW

•• Type of Trap:  Type of Trap:  StratigraphicStratigraphic

•• Size:  30,000 AcresSize:  30,000 Acres



Unique Field CharacteristicsUnique Field Characteristics
1.1. Large initial Water rateLarge initial Water rate

2.2. Increasing Gas VolumeIncreasing Gas Volume

3.3. Increasing Oil Cut     Increasing Oil Cut     





PrePre--Woodford Woodford SubcropSubcrop Map of Map of HuntonHunton GroupGroup
(from (from AmsdenAmsden, 1980), 1980)



VitriniteVitrinite Reflectance of Woodford Formation (From Comer, 1992)Reflectance of Woodford Formation (From Comer, 1992)



Map of Generalized Map of Generalized HuntonHunton FaciesFacies in the WCHFin the WCHF



TimeTime--StratigraphyStratigraphy of the of the HuntonHunton Group, Oklahoma (From Stanley 2001)Group, Oklahoma (From Stanley 2001)



FaciesFacies Model forModel for
Early SilurianEarly Silurian

(From Johnson, et al, 1997)(From Johnson, et al, 1997)



Generalized Generalized ZonationZonation
of Late Ordovicianof Late Ordovician--
Silurian Silurian ConodontConodont
Faunas, OklahomaFaunas, Oklahoma

(From James (From James BarrickBarrick 2000)2000)
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WestWest-- East crossEast cross--section,  section,  HuntonHunton Formations and Formations and 
Generalized Generalized lithologylithology, WCHF, WCHF



Local Local StratigraphyStratigraphy::
Chimney Hill SubgroupChimney Hill Subgroup

•• Clarita:  DolomiteClarita:  Dolomite

DolomitizedDolomitized Limestone Limestone 

•• Cochran:  Limestone FaciesCochran:  Limestone Facies

KarstedKarsted

•• Keel:    Absent Keel:    Absent 

•• Brachiopods, Crinoids, Corals, carbonate Brachiopods, Crinoids, Corals, carbonate 
mud, mud, grainstonegrainstone

•• Localized Localized DolomitizationDolomitization



Map of Generalized Map of Generalized HuntonHunton FaciesFacies in the WCHFin the WCHF



A brief depositional history of the Hunton Group in the WCHF.

Deposition of the Cochran Formation:

Fossiliferous Facies and Mudstone Facies.

Drop in Sea level and subsequent erosion.Rise in Sea Level and deposition of Clarita Formation. 

Syndepositional or Post-depositional dolomitization. 

Fall in Sea Level and Subsequent erosionRise in Sea Level and deposition of Woodford Shale. 

Viola LimestoneViola Limestone

Sylvan ShaleSylvan Shale

ChocranChocran FormationFormationClarita FormationClarita Formation

Woodford ShaleWoodford Shale



Explanation of Symbols used in the Next SlideExplanation of Symbols used in the Next Slide



Formation Boundaries Formation Boundaries 
derived from derived from ConodontConodont
StudyStudy

FaciesFacies derived from derived from 
detailed core detailed core 
examinationexamination



Explanation of Symbols used in the Next SlideExplanation of Symbols used in the Next Slide



Formation Boundaries Formation Boundaries 
derived from derived from ConodontConodont
StudyStudy

Pore and Pore and LithologyLithology
types derived from types derived from 
detailed core detailed core 
examinationexamination



Porosity System Porosity System 

High Permeability Component

Low Permeability Component

•• SolutionSolution--enlarged fracturesenlarged fractures

•• Interconnected macroInterconnected macro--vugsvugs

•• Limestone:   Mostly secondary, Fossil Limestone:   Mostly secondary, Fossil 
MoldicMoldic, dissolution of mud matrix, , dissolution of mud matrix, 
dissolution of dissolution of intergranularintergranular cementcement

•• Dolomite:  Dolomite:  IntercrystallineIntercrystalline, Fossil , Fossil 
MoldicMoldic, , KarstKarst microvugsmicrovugs

K > 1000 K > 1000 mdmd

K < 10 K < 10 mdmd

K : 50K : 50--200 200 mdmd



KarstKarst in WCHFin WCHF

Entire Thickness of the Entire Thickness of the HuntonHunton Group in WCHF is Group in WCHF is KarstedKarsted

•• Terra RosaTerra Rosa

•• SolutionSolution--enlarged fracturesenlarged fractures

•• Breccias: Crackle, Mosaic, ChaoticBreccias: Crackle, Mosaic, Chaotic

•• BrecciaBreccia--filled Cavernsfilled Caverns

•• Cavern and FractureCavern and Fracture--Filling Sediments:Filling Sediments:

-- QuartzoseQuartzose SandSand

-- ClayClay

-- Carbonate mud, silt, grainsCarbonate mud, silt, grains

•• Solution CollapseSolution Collapse



KarstKarst:  Example 1:  Example 1

SolutionSolution--Enlarged Enlarged 
Fracture filled with dark Fracture filled with dark 
clay sediment from the clay sediment from the 
overlying Woodford overlying Woodford 
ShaleShale

Houser 1-11 4961-71



KarstKarst:  Example 2:  Example 2

►► Terra RosaTerra Rosa

►► Crackle Crackle BrecciaBreccia

►► SedimentSediment--filled filled 
solution cavitiessolution cavities

Houser 1-11 5041-51



KarstKarst:  Example 3:  Example 3

►► Cavern filled with Cavern filled with 
brecciabreccia

►► Top of Cavern at Top of Cavern at 
5061.5 ft., base of 5061.5 ft., base of 
cavern at 5072.1 ft.cavern at 5072.1 ft.

►► 100  To 111 feet 100  To 111 feet 
below top of below top of HuntonHunton

Houser 1-11 5061-75



KarstKarst:  Example 4:  Example 4

►► Dipping beds formed Dipping beds formed 
by cavern collapseby cavern collapse

►► Crackle Crackle BrecciaBreccia

►► Solution enlarged Solution enlarged 
fracturefracture

JB 1-13 5011-21



Example of Example of FaciesFacies # 7# 7

►► Big Big PentameridPentamerid
Brachiopod CoquinaBrachiopod Coquina

►► Benthic Assemblage Benthic Assemblage 
BA 3BA 3

►► Outer Shallow Shelf Outer Shallow Shelf 
FaciesFacies

Williams 1-3, 4962-72





Example of Example of FaciesFacies # 7# 7

►► “Good” porosity and “Good” porosity and 
permeabilitypermeability

►► Lower Cochrane: Lower Cochrane: 
PentameridPentamerid Brachiopod Brachiopod 
Coquina Coquina 

Wilkerson 1-3, 4950-64





Example of Example of FaciesFacies # 4,5,6# 4,5,6

►► “Good” porosity “Good” porosity 

►“Moderate” permeability►“Moderate” permeability

►► Lower Cochrane: Lower Cochrane: CrinoidalCrinoidal
PackstonePackstone

Boone 1-4, 5057-67





Example of Example of FaciesFacies # 11# 11

►► Lower Clarita Fine Lower Clarita Fine 
dolomite Mudstone (with dolomite Mudstone (with 
karstkarst solution)solution)

►► Upper Cochrane fine Upper Cochrane fine 
Brachiopod Brachiopod PackstonePackstone

Carney Townsite 2-5, 4956-66





Production FactsProduction Facts

•• Producing Wells:  230Producing Wells:  230

•• Limestone Facies Wells:  180Limestone Facies Wells:  180

•• Dolomite Facies Wells: 50Dolomite Facies Wells: 50

•• Horizontal Wells:  8Horizontal Wells:  8

•• Arbuckle Salt Water Disposal Wells:  16Arbuckle Salt Water Disposal Wells:  16



Current Dailey ProductionCurrent Dailey Production

FIELDFIELD::

••OIL:   6,000 BO/DOIL:   6,000 BO/D

•• GAS:  55,000 MCF/DGAS:  55,000 MCF/D

•• WATER: 86,000 BW/DWATER: 86,000 BW/D

AVERAGE WELL:AVERAGE WELL:

••OIL:   26 BO/DOIL:   26 BO/D

•• GAS:  239 MCF/DGAS:  239 MCF/D

•• WATER: 374 BW/DWATER: 374 BW/D



Field EconomicsField Economics

••Current Cost of Producing Well:   $375,000Current Cost of Producing Well:   $375,000-- $450,000$450,000

•• Current Cost of Disposal Well:  $450,000Current Cost of Disposal Well:  $450,000-- $600,000$600,000

•• Monthly Operating Cost Per Well:  $2,000 Monthly Operating Cost Per Well:  $2,000 --$6,000$6,000

Average Producing Well ROI:Average Producing Well ROI:

2:1 to 3:12:1 to 3:1



Conclusions:Conclusions:

••Both Reservoir types, Clarita and Cochran, have a high Both Reservoir types, Clarita and Cochran, have a high 
permeability and low permeability system.permeability and low permeability system.

••The Higher The Higher PermeabiltyPermeabilty ““waterwater”” system dominates system dominates 
when initially tested and in early production. when initially tested and in early production. 

••Hydrocarbons are probably stored in the Hydrocarbons are probably stored in the ““Lower Lower 
PermeabilityPermeability”” matrix porosity.matrix porosity.

•• Complex fluid migration history, could be the Complex fluid migration history, could be the ““keykey”” to to 
this type of trap.this type of trap.


