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Type Log from Core Area Showing Lithostratigraphy
and % Clay for Middle & Upper Woodford
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Woodford Rock Types
Anadarko Basin Woodford Play

. .
ROCK TYPE | % QUARTZ % CLAY % TO /"P%AR%%:‘TE{ PRV Brl'rt]t('jeer)‘(fss

Clayeyasliicecls 54.8 27.4 6.43 6.8 0.164 0.55

mudrock

Clayey mudrock 40.6 38 5.97 5.6 0.192 0.41

Organicpoar, clayey 27.3 52.4 0.6 1.8 0.25 0.27

mudrock ' ' ' ' ' '

*B.1.=Quartz/Qtz+Carbonates+Clay
(Sondergeld et. al., 2010)



Anadarko Woodford Mineralogy (XRD) QUARTZ
and Rock Types (and feldspar)

Upper WDFD
Clayey, siliceous
mudrock

'Middle & Lower WDFD
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Anadarko Woodford Mineralogy (XRD)

and Rock Types

QUARTZ

Clayey, siliceous
mudrock

EAGLE FORD SHAL

(and feldspar)
Clayey mudrock
Upper WDFD
Organiepoor,
clayey mudrock
'Middle & Lower WDFD
BARNETT SHAUE Basal WDFD
JAN
AV 4
CLAY

CARBONATE

Barnett and Eagle Ford Mineralogy from Q. R. Passey Et. Al. 2



Middle and Upper Woodford Lithostratigraphy,
Anadarko Woodford PlayCore Area
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Basal, Lower, & Middle Woodford Lithostratigraphy,
Anadarko Woodford PlayCore Area
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Frac' Success and
Woodford Rock Types

ROCK TYPE % QUARTZ % CLAY| % SUCCESSY

Siliceous mudrock 75.2 14.5 100
Clayey, siliceous 548 27 4 36
mudrock

Clayey mudrock 40.6 38 53

Successfurac' defined as one in which >75% of planned
proppant amount was placed.




Frac' Success and
Woodford Rock Types

i % Success % Success
ROCK TYPE % ARTZ % CLAY| % DOLOMITE ’ ’
oC o QU 4 %C o DOLO Pro-HF wl HE
Siliceous mudrock 75.2 14.5 2.8 100 100
eV, SllliEselE 54.8 27.4 3.6 86 94
mudrock
Clayey mudrock 40.6 38 5.0 53 80

Successfurac' defined as one in which >75% of planned proppant amount was placed.
Table drawn from 906 frac stages.




Well Path Showmg Woodford Lithostratigraphy and Lateral Placement
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Fracture Conductivity (mit)
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Woodford thhostratlgraphy Anadarko Basin
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TOC, and a mechanical/lithostratigraphic model is established for the centralfpat
of the Anadarko Woodford Play.

Coreandfra@ RI (I A gu&tkrieh mudrocks Krid élayich mudrocks
have distinctively different mechanical properties. @iap mudrocks commonl
treat at higher pressures and proppant placement can be challenging.

Embedment studies demonstrate lower fracture conductivity in more-gldy

lithologies compared to those observed in more stlicé rock.
E:\, —

k.
an overall increase in percent of clagh lithologies is associated with decreasst
well performance.

In the SW Cana area a relationship appears to exist between lateral placeme
EURSs. ‘







Thin Section Photomicrographs of
Woodford Rock Types

UW1 sample showing silicified Tasmanites; MW1B sample showing detrital silt;
sample is 64% quartz and 21% clay. sample is 34% quartz and 38% clay.
Siliceous mudrock lithology. Clayey mudrock lithology.




SEM Photomicrographs of Woodford Microfabrics
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X ,’ S e - - > B = . i 2 -t o e < 7- TG St el A ‘EA g 4 == 3 Sl
4/2/2008 mag HV WD | spot| det | S5pum 4/3/2008 mag HV WD | spot| det | 20 ym
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UW2 sample showing microcrystalline MW4 sample showing parallel alignment of
silica with intercrystalline porosity; illite clay; sample is 26% quartz and 44% clg

sample is 76% quartz and 18% clay. Clayey mudrock lithology.
Siliceous mudrock lithology.




Bedlimited

olomite-cemented
fractures in thin
silicic layers
Siliceous mudrock
lithology







