


environment (Tissot and Welte, 1984). Organic matter decomposition constitutes the majority of
the known porosity in the Barnett Shale (Jarvie et al., 2007). The organic material comprising the
complex pore network is pyrobitumen, carbon-rich residue resulting from organic degradation
and conversion to hydrocarbons through thermal exposure (Loucks et al., 2010) (Kuhn, 2011).
Low permeability and porosity in the matrix surrounding the organic material minimize
hydrocarbon expulsion from the shale (Jarvie et al., 2003). These circumstances present a closed
system during hydrocarbon generation, which helps explain why this shale reservoir is over-
pressured (Jarvie et al., 2007).

The Barnett Shale is very rich in original organic matter content (Jarvie et al., 2007) and
serves as the primary source of petroleum for both conventional and unconventional reservoirs in
the Fort Worth basin (Jarvie et al., 2003; Montgomery et al., 2005). TOC measurements from a
less thermally mature region of the Barnett Shale typically yield a higher TOC (wt. %) than those
taken from thermally mature, hydrocarbon bearing regions because less of the organic carbon has
been converted to hydrocarbons (Jarvie et al., 2004). The minimum amount of organic material
considered a “good risk” baseline for a potential shale reservoir is 2 wt. % TOC (or ~ 4 vol. %
TOC) (Jarvie et al., 2004).

Most of the high radioactivity measured from gamma ray logs run through the organic-
rich Barnett Shale is due to high uranium content (Breyer et al., 2011). The remainder of the
gamma ray response is due to the presence of thorium and potassium (Breyer et al., 2011).
Organic material deposited in an anoxic environment is reducing due to absence of oxygen and
acts as a sorbent for uranium (Luning and Kolonic, 2003). The amount of uranium precipitated is
largely influenced by sedimentation rate (Luning and Kolonic, 2003). During Barnett Shale

deposition, preservation of organic matter and slow sedimentation rates permitted substantial
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uranium precipitation, and, consequently, high gamma ray responses (Lewis et al., 2004).
Montgomery et al. (2005) estimate the Barnett Shale to contain 742 bcm (~26.2 tcf) of
technically recoverable gas in the Fort Worth basin. Effective recovery of hydrocarbons is
directly dependent on significant gas storage in the reservoir and the absence of faults and/or
karst features penetrating the Barnett Shale (Jarvie et al., 2007). Barnett wells drilled into
structurally complex areas are typically found to be poor producers (Bowker, 2007).
Methodology

For the generation of the cross-section used to determine the stratigraphic variation of the
Barnett Shale across a section of the county in focus, Denton, vertical wells taken from
DrillingInfo.com™ were used, and were all in the LAS file format. A total of 58 wells were
chosen along two directions: 1) N-S and 2) SW-NE, in the western section of Denton County.
All of the wells were uploaded into Petra™ for correlation using the gamma ray curve tracks
from the log files (present for all the logs) to form two digital cross sections of the Barnett and
surrounding units above and below it where present. Figure 9 below shows the spatial
distribution for all of the 58 wells through the map and inset generated through Petra (See Table

1),
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Figure 9. Map produced in Petra™ showing the spatial distribution of the well group in
western Denton County. (*32° 59° 51.70” N; **97° 23 08.44” W)
T N

The type log used as a guide in the correlation of these wells to generate the two cross
sections produced is shown in Figure 10. This type log was taken from (Kuhn, 2011). The lines
of section used in generating the cross sections shown in Figure 11 are taken from the western
section of Denton county.

The faunal differences seen between the Barnett shale and Marble Falls limestone are an

important topic of further research that will continue to help in determining the regional nature
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throughout the exposure of the Barnett shale of the ever — controversial boundary between the
Barnett shale and Marble Falls limestone. Through petrographic analysis using the procedure
suggested by Manger et al. of using the major chronostratigraphic and biostratigraphic hiatus as
the lithostratigraphic boundary that would also mark a major depositonal history that will be

present at all localities, the understanding of this boundary’s placement will be better understood.

25



Northern FWE Barnctt Shale Tvpe Log: Denton County, TX

TV awma Ry N utemeLonsits Funnsits ey Il
ft LALI L s 1% 1Hummss
l .) " L i R
TU00 HiF H
ammn H Atokan
HH e [T
L0 £ o b Marble Falls ——
{Morrow)
7200 Early
:% ! P
= T
7300 FEEHH H i
e ShHd
EEmEZ iaEm TR
7an0  FEEHEE AR
2. = 222222 U/Barnetc
7500 B ; " . M Gross
Feresthury - Resgervoir
) - ™ Thickness
7600 i s 967 fi,
700 P i LiBarnett
i -
e am e |
7800 & e ”
EEHE i
7900 F i
= T
soon  FeLE
Viola —_—
€=}
8100 * 100 fr = .46 m

*100ft = 30.48 m

Figure 10. Type log of the gross reservoir illustrating shoaling-upward sequence in the northern

Fort Worth basin from Kuhn (2011).
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Using the Petra™ software, two structural cross sections of the Barnett Shale with
multiple variations on each lithology surface related to the Barnett Shale in western Denton
County, Texas, were generated from the respective gamma ray curves of the 58 total wells that

were downloaded (Figures 12 and 13).
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Figure 11. Map generated in Petra™ showing the lines for the first and second cross-section.
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Figure 13. Second in situ cross-section taken along a line running from the SW to the NE shown on Figure 10. Well numbers are listed
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Figure 14. Stratigraphic cross section hung on the top of the Marble Falls limestone lithologic unit from the south to
the north across the study area in Denton County, Texas.
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Figure 15. Stratigraphic cross section hung on the top of the Marble Falls limestone lithologic unit from the southwest
to the northwest of the study area in Denton County, Texas.
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Figure 16. Structure map with depth contours of the Marble Falls limestone across the study area
in Denton County, Texas. Contour interval is 50 feet. Depths are (-) and subsea. (*32° 59’ 51.70”
N; **97° 23’ 08.44” W)
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Figure 17. Isopach map of the Marble Falls limestone across the study area in Denton County,
Texas. Contour interval is 5 feet. (*32° 59° 51.70” N; **97° 23’ 08.44” W)
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Figure 18. Stratigraphic cross section hung on the top of the Upper Barnett Shale lithologic unit from the south to the
north across the study area in Denton County, Texas.
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Figure 19. Stratigraphic cross section hung on the top of the Upper Barnett Shale lithologic unit from the southwest to

the northwest of the study area in Denton County, Texas.
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Figure 24. Structure map with depth contours of the Forestburg limestone across the study area
in Denton County, Texas. (*32° 59’ 51.70” N; **97° 23’ 08.44” W)
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Figure 25. Isopach map of the Forestburg limestone across the study area in Denton County,
Texas. Contour interval is 5 feet. (*32° 59° 51.70” N; **97° 23’ 08.44” W)
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Figure 26. Stratigraphic cross section hung on the top of the Lower Barnett Shale lithologic unit from the south to the north of the study
area, in Denton County, Texas.
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ratigraphic cross section hung on the top of the Lower Barnett lithologic unit from the southwest to the northeast of the
Denton County, Texas.
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Figure 28. Structure map with depth contours of the Lower Barnett Shale across the study area
in Denton County, Texas. Contour interval is 50 feet. Depths are (-) and subsea. (*32° 59’ 51.70”
N; **97° 23 08.44” W)
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Figure 29. Isopach map of the Lower Barnett shale across the study area in Denton County,
Texas. Contour interval is 25 feet. (*32° 59’ 51.70” N; **97° 23’ 08.44” W)
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Figure 30. Structure map with depth contours of the Viola-Simpson limestone across the study

area in Denton County, Texas. Contour interval is 50 feet. Depths are (-) and subsea. (*32° 59’
51.70” N; **97° 23’ 08.44” W)
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Results

From the first cross-section shown in Figure 12, the following results on the Barnett and
its surrounding lithology are summarized, beginning with the uppermost lithology, the Marble
Falls Limestone (Pennsylvanian). Across the section from S to N, the Marble Falls unit kept its
general thickness across the entire section, and did show structural variation, especially in the
northern portion of the section. This structural variation seen here is a result of increased
proximity to the axis of the Fort Worth basin where deepening of the section would be expected,
along with subsidence seen across the section which occurred during deposition. This subsidence
seen across the Marble Falls is suggested through observation of the increase in thickness of the
Upper and Lower Barnett Shale sections beneath the Marble Falls. The Gamma character of the
Marble Falls was easily identifiable on the logs and corresponded well with the Type log used
for the correlation. The next unit below the Marble Falls Limestone (Pennsylvanian) is the Upper
Barnett Shale (Mississippian). The Upper Barnett, from S to N, like the Marble Falls, shows
structural variation across the section, and was again most notable in the northern end of the
section. Structural variation seen is due to increased proximity to the axis of the Fort Worth
basin, along with an increase in the vertical depth, a result of subsidence that occurred during
deposition. This subsidence is suggested by an increase in thickness across section of the
underlying Lower Barnett Shale. The thickness of the Upper Barnett did show variation across
the section, and showed a fair increase in thickness as you travel across the section. This increase
in thickness is a result of increased accommodation space with increased proximity to the axis of
the Fort Worth basin. The Upper Barnett also flattens out structurally at the northern end of the
section ending much deeper vertically than where it began in the section. For the Upper Barnett

the Gamma character was also easily identifiable across the section with each of the log tracks,
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and corresponded well with the Gamma character shown in the type log used in this correlation.
The Forestburg Limestone (Mississippian), which is found generally only in the northern region
of the Barnett Shale, and divides it into Upper and Lower sections. The Forestburg Limestone,
from S to N, along with the other units above also shows structural variation with regard to depth
across the section, and again for the Forestburg was most notable in the northern end of the
section. Structural variation resulted from increased proximity to the axis of the Fort Worth basin
and subsidence that occurred during deposition. This subsidence is suggested by an increase in
thickness across section seen with the Lower Barnett Shale. The thickness of the Forestburg
Limestone did show variation across the section, and in this case, shows a fairly large increase
from the S to the N across the section. This increase in thickness is a result of increased
accommodation space created by proximity to the axis of the Fort Worth basin. The Forestburg
Limstone also flattens structurally at the northernmost end of the section, and ended deeper
vertically than where it began in the section, a result of the subsidence noted above. The unit
next below the Forestburg Limestone (Mississippian) is the Lower Barnett (Mississippian),
generally much greater in thickness than the Upper Barnett in this region. The Lower Barnett,
from S to N across the section shows variation structurally across the section from the south to
the north. This variation is a result of the increased proximity to the axis of the Fort Worth basin,
and subsidence that occurred during deposition. This subsidence is suggested from the increase
in unit thickness seen across the section, and also confirmed from the Lower Barnett isopach
map, seen in Figure 29 on page 44. The thickness of the Lower Barnett shows an increase to a
small extent across the section, and is thickest near the middle of the section (well 5 and 10) and
continues to the north end of the section. This increase in thickness is a result of an increase in

accommodation space from proximity to the axis of the Fort Worth basin allowing for a greater
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amount of sediment to be deposited. The Lower Barnett deepens vertically from the S to the N
across section, and structurally flattens at the northern end of the section due to the subsidence
occurring during deposition previously noted. The last unit of the section is the top of the Viola-
Simpson Carbonate (Ordovician), a crystalline, carbonate, that occurs beneath the Barnett in this
region of its extent. For this unit, only the top was identified for the purposes of this study, and
the wells across the section only had minor penetration into the unit, as seen from the Gamma
log signatures. The top of the section was the only portion able to be noted. Any variations in the
thickness, vertical changes, or absence, of course are not able to be included.

For the second cross-section shown in Figure 13 the direction is from the Southeast to
Southwest and then up towards the Northeast. The Marble Falls Limestone (Pennsylvanian)
maintains its stratigraphic thickness across the section with some minor thinning that is visible at
the Northeastern end of the section, where it also begins to deepen structurally. The structural
variation across the entire section for the Marble Falls is minor with deformation seen in the
southwestern end of the section and slight deformation also towards the northeastern end of
section also. This variation in structure resulting in deepening of the section is a result of the
increase in proximity to the axis of the Fort Worth basin that is more pronounced than the
previous section, and subsidence, which occurred during deposition. This subsidence is
suggested by an increase in thickness seen across the Upper and Lower Barnett Shale lithologies
across the section. The minor decrease in thickness at the northeastern end of the section is a
result of the decrease in accommodation space resulting from a greater amount of sediment being
deposited beneath that created subsequently thicker sections from greater accommodation space
that existed during the time of those lithologies deposition. These thicker lithologies deposited

beneath together resulted in the minor thinning seen here with the Marble Falls from a minor
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decrease in accommodation space close to the axis of the Fort Worth basin. The Upper Barnett
Shale (Mississippian) actually shows a slight increase in stratigraphic thickness towards the
northeast across the section. The structural variation of the unit is minor and seen in the
southwestern area of the section and towards the northeastern end of section, with the
stratigraphic thickness staying consistent across the section towards the northeastern end of the
section, where the unit begins to deepen structurally. This vertical deepening of the Upper
Barnett Shale is a result of subsidence that occurred during deposition and increased proximity to
the axis of the Fort Worth basin. This subsidence is suggested by an increase in thickness seen
across section with the Lower Barnett Shale. The increase in thickness towards the northeast is a
result of an increase in accommodation space as a result of proximity to the axis of the Fort
Worth basin. The Forestburg Limestone (Mississippian) also shows an increase in thickness
across the section towards the northeastern end of the section and maintains its thickness to the
end of the section. The Forestburg begins to deepen structurally at the northeastern end of the
section. This increase in thickness is a result of the greater accommodation space as a result of
increased proximity to the axis of the Fort Worth basin. The deepening structurally of the
Forestburg Limestone occurs as a result of subsidence, which occurred during deposition, and
increased proximity to the axis of the Fort Worth basin. This subsidence is suggested by an
increase in thickness seen across the section with the Lower Barnett Shale. The Lower Barnett
Shale (Mississippian) shows an increase in stratigraphic thickness across section from the
southwestern end of the section, maintains thickness across section, and at the northeastern end
of section shows a stark increase in thickness. As the Lower Barnett nears the northeastern end
of the section it begins to deepen structurally. The increase in depth structurally is a result of

subsidence, which occurred during the time of deposition. This subsidence is suggested by the
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increase in unit thickness seen across the section, and also confirmed with the Lower Barnett
isopach map, seen in Figure 29 on page 44. The great increase in thickness seen across the
Lower Barnett Shale is a result of the increase in accommodation space that occurred with
increased proximity to the axis of the Fort Worth basin that allowed an increased volume of
sediment to be deposited. The Viola-Simpson (Ordovician) Limestone formation top is visible
across the section, with only a very minor portion of the unit able to be seen on each of the
gamma curve across each section. The lack of this unit being included is due to the fact of the
unit only having importance in terms of the completion and production success, where it acts a
crucial hydraulic fracturing barrier with it being a dense, crystalline limestone. Where this unit is
absent and the Ellenburger Limestone is found instead, the use of hydraulic fracturing is
practically not possible due to the karstic, solution-collapse features found throughout the
Ellenburger.

For both the first and second in-situ sections, any apparent faulting or folding features
can be attributed as a product of abrupt change in direction among the wells on the section path,
proximity between wells, and also through comparison with the overall structure maps of the

individual lithologies, which indicate the dip and clear up any misrepresentations also.

Discussion
Examining cross sections 1A and 2A reveals the structural and stratigraphic variation that
occurs with the Marble Falls limestone from the south to the north, and from the southwest to the
northeast, along each line of section. In section 1A, the Marble Falls shows very minor variation
structurally, with only a slight decrease in stratigraphic thickness at the northernmost well in the

cross section. In section 2A, only minor variation is seen structurally and a slight decrease in
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thickness also at the northeast end of the cross section. The Marble Falls limestone deepens from
-4950 feet subsea in the southwest to -6900 feet subsea in the northwest at the edge of the study
area. The thickness of the Marble Falls limestone over the study area is thickest at a maximum of
370 feet in the southern half of the study area, and increases in thickness from the northern end
of the study area to the south. The Marble Falls limestone thins toward the northern edge of the
study area to a minimum thickness of 270 feet. The decrease in stratigraphic thickness seen in
the Marble Falls across the section is a result of a decrease in accommodation space that is due to
the underlying lithologic units thickening across the sections from the south and the southwest
toward the north and northeast. The deepening of the Marble Falls seen in both sections, along
with the structure map, are a result of subsidence during the time of deposition, and trends
toward the north and northeast in the direction toward the axis of the Fort Worth basin. This
subsidence is suggested from the increase in thickness observed across the Upper and Lower
Barnett Shale sections below the Marble Falls limestone. Sections 1B and 2B show the structural
and stratigraphic variation occurring with the Upper Barnett shale across both sections south to
the north and southwest to the northeast. In both sections 1B and 2B the Upper Barnett shale
shows minor variation structurally, and both show and increase in the stratigraphic thickness of
the Upper Barnett shale with a greater increase overall seen in section 2B. The Upper Barnett
shale’s structure varies from -6300 feet subsea in the southwest edge of the study area to -7150
feet subsea in the northeast edge of the study area, deepening toward the northeast. The Upper
Barnett Shale is thickest toward the northern section of the study area in a zone that extends
toward the northeast edge from the west edge of the study area. It achieves a maximum thickness
of 200 feet toward the west edge of the study area. The Upper Barnett shale thins toward the

north and south edges of the study area with a minimum thickness of 90 feet at the southern edge
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of the study area and 110 feet in the northwest edge of the study area. Deepening of the Upper
Barnett shale toward the northeast of the section is a result of subsidence that occurred during
deposition, as seen by the thickening of the underlying Lower Barnett shale seen across the
section toward the northeast. The increase in thickness occurring toward the north and northeast
of the section is a result of subsidence occurring during deposition and the increased
accommodation space resulting from this subsidence occurring toward the north and northeast of
the section. In sections 1C and 2C the stratigraphic and structural variation of the Forestburg
limestone is seen across both cross sections, with the greater increase in stratigraphic thickness
seen in cross section 1C. Section 1C shows very minor variation in structure from the south to
the north of the section. The Forestburg limestone deepens structurally from -6400 feet subsea in
the southwest edge of the study area to -7400 feet subsea in the northeast edge of the study area.
The Forestburg limestone thins toward the south edge of the study area where it reaches a
minimum thickness of 60 feet and also thins toward the northeast of the study area where it thins
to 95 feet at the northeast edge of the study area. The Forestburg limestone thickens to a
maximum thickness of 200 feet toward the northwest edge of the study area, and also toward the
east-central region of the study area and the east-central edge of the study area where it reaches a
thickness of 130 feet. The deepening of the Forestburg limestone occurring from the southwest
to the northeast is a result of subsidence that occurred during deposition that is suggested from
the increase in thickness toward the northeast of the section seen with the underlying interval, the
Lower Barnett shale. The increase in thickness of the Forestburg limestone seen toward the
northwest edge of the study area is a result of the subsidence that occurred during deposition,
creating additional accommodation space toward the northeast of the section. The increase in

thickness is also due in part to thinning of the Lower Barnett shale toward the northwest of the
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section, where the Forestburg thickens to its maximum. In sections 1D and 2D the structural and
stratigraphic variations of the Lower Barnett shale is seen with some major structural variation
seen in both sections and segmented increases in stratigraphic thickness seen in both sections as
well. The Lower Barnett shale changes structurally from the southwest edge of the study area to
the northeast edge of the study area where it deepens from -6450 feet subsea to -7400 feet
subsea. The Lower Barnett shale thickens from the southwest edge of the study area to the
northeast of the study area, where it attains a maximum thickness of 750 feet. The Lower Barnett
shale thins towards the southwest edge of the study area where it reaches a minimum thickness
of 300 feet. The deepening of the Lower Barnett shale from the southwest to the northeast occurs
as a result of subsidence during deposition, along with increased proximity to the axis of the Fort
Worth basin. The increase in thickness of the Lower Barnett shale from the southwest to the
northeast is due to subsidence occurring during deposition, creating additional accommodation
space for deposition across the section toward the northeast of the section. This increase in
thickness from the southwest to the northeast is also due in part to increased proximity to the axis
of the Fort Worth basin, where a greater amount of deposition would be possible.

The Viola-Simpson limestone changes structurally from the southwest edge of the study
area to the northeast edge of the study area. This change involves the Viola-Simpson limestone
deepening from -6750 feet subsea at the southwest edge of the study area to -8150 feet subsea at

the northeast edge of the study area.

Conclusions
With further exploration and development into the Barnett shale play in Denton County,

most notably into the northernmost area of the county, and to the east and south, (outside of the
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Newark East Field), will provide much greater log data to allow for a deeper and more detailed
understanding of the changes in stratigraphy and structure of the Barnett shale and related units
across a much greater area of the county. As this increase in drilling activity into areas not yet
explored may occur with the coming years ahead, continued analysis regarding stratigraphy and
structure variation will add to a greater understanding of the Barnett shale in Denton and
improve drilling and production efforts in Denton and the neighboring counties. The inclusion of
detailed core analysis for lithology character, petrologic study, and geochemical analysis for gas
and oil typing and maturity variation across the play are of great importance in the continued
study of the Barnett shale play. The faunal analysis with regard to foraminifera found at the
boundary between the Pennsylvanian Marble Falls limestone and Mississippian Barnett shale to
address an area that is still in controversy are also of great importance in the continued study of
the Barnett shale-gas play. The analysis with the above methods in Denton and other neighboring
counties, would also lend greatly to the further overall understanding of the nature of the Barnett
Shale across its known geographic extent, and be quite interesting to find how the Pennsylvanian

- Mississippian boundary appears in the northern region of the Barnett.
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Well #

APl #

42-121-30294

42-121-30310

42-121-30497

42-121-30508

42-121-30520

42-121-30523

42-121-30527

42-121-30537

County
Denton

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Appendix 1

Well List

Operator
COUCH OIL COMPANY

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

BURLINGTON RESOURCES O & G CO
LP

Lease
ALLEN, OCIE UNIT 1

PENNINGTON, HENRY 1

SMITH, H. A. 1

DUNN, CLARA LYLES 1

BURNS, ANNA BETH 1

HARDEMAN, C.J. 1

DUNN, HOBBY ESTATE 2

MORRIS, TED 1

TD (feet)
8310

8516

8525

8960

8275

8035

8305

8160

Elevation
N/A

652 KB

671 KB

794 KB

705 KB

731 KB

733 KB

737 KB
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Well #

Vo]

10

11

12

13

14

15

*16

17

18

APl #

42-121-30539

42-121-30540

42-121-30543

42-121-30555

42-121-30556

42-121-30558

42-121-30900

42-121-31014

42-121-31055

42-121-31059

County

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Operator Lease

DEVON ENERGY PRODUCTION CO, DENTON CREEK TRADING 1
L.P.

DEVON ENERGY PRODUCTION CO, LIPSCOMB, K. P. GU 1
L.P.

DEVON ENERGY PRODUCTION CO, GARRETT, RUFUS GAS UNIT "A"

L.P. 1

DEVON ENERGY PRODUCTION CO, NALER, MAE C. 1T
L.P.

DEVON ENERGY PRODUCTION CO, BAKER, JAMES GU 1
L.P.

DEVON ENERGY PRODUCTION CO, PENNINGTON GU "A" 1
L.P.

BURLINGTON RESOURCES O & G CO CADDELL UNIT 2
LP

BURLINGTON RESOURCESO & GCO  MCMURREY RANCH UNIT A5

LP

J-W OPERATING CO. MCRAE 16

BURLINGTON RESOURCES O & G CO
LP

BURKHALTER, EWELL 3

TD (feet)

8120

8335

7620

8300

8125

8200

8576

9565

8235

8860

Elevation

669 KB

738 KB

779 KB

682 KB

716 KB

660 KB

795 GR

971 GR

714 KB

790 KB
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Well #

19

20

22

23

24

25

26

27

28

29

30

31

APl #

42-121-31070

42-121-31088

42-121-31089

42-121-31138

42-121-31229

42-121-31237

42-121-31254

42-121-31262

42-121-31278

42-121-31296

42-121-31313

42-121-31368

42-121-31373

County

Denton

Denton
Denton
Denton

Denton

Denton

Denton
Denton

Denton

Denton
Denton
Denton

Denton

Operator

DEVON ENERGY PRODUCTION CO,
L.P.

J-W OPERATING CO.
J-W OPERATING CO.
SPINDLETOP OIL & GAS COMPANY

BURLINGTON RESOURCES O & G CO
LP

DEVON ENERGY PRODUCTION CO,
L.P.

J-W OPERATING CO.
J-W OPERATING CO.

DEVON ENERGY PRODUCTION CO,
L.P.

J-W OPERATING CO.
J-W OPERATING CO.
J-W OPERATING CO.

J-W OPERATING CO.

Lease

EDWARDS, F. M. GAS UNIT 12

MERRELL "A" 2
MERRELL GAS UNIT 3
WYATT 3

BURKHALTER, EWELL 4

EDWARDS, F. M. GAS UNIT 14

THOMPSON 2
GIBBS, BERT 1

NELSON, BYRON 1

CROCKETT 2
DOWNE 3
MERRELL GAS UNIT 5

CROCKETT 3

TD (feet)

8652

8598
8182
8924

8863

8621

8184
8055

7900

7927
7914
8210

7910

Elevation

786 KB

671 KB

713 KB

713 GL

803 KB

794 KB

675 KB

685 KB

585 KB

606 KB

610 KB

677 KB

603 KB
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Well #

32

33

34

35

36

37

38

39

40

41

42

43

44

APl #

42-121-31404

42-121-30709

42-121-31488

42-121-30668

42-121-30669

42-121-31441

42-121-31435

42-121-31450

42-121-30801

42-121-30662

42-121-30522

42-121-30841

42-121-30559

County
Denton

Denton

Denton
Denton
Denton
Denton
Denton
Denton
Denton

Denton

Denton

Denton

Denton

Operator

VANTAGE FORT WORTH ENERGY LLC

DEVON ENERGY PRODUCTION CO,
L.P.

J-W OPERATING CO.
J-W OPERATING CO.
J-W OPERATING CO.
J-W OPERATING CO.
J-W OPERATING CO.
J-W OPERATING CO.
ENERVEST OPERATING, L.L.C.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

Lease

JONAS 1

TCU 9

BLAIR 3

THOMPSON, E. L. 1

MERRELL GAS UNIT 2

MERRELL "A" 3

MERRELL "A" 6

MERRELL "A" 5

TALLY, CURTIS 1

FRAZIER, JAMES GAS UNIT NO.

12

GRAHAM-SHOOP 1

GRAHAM HEIRS 3

GRAHAM HEIRS 1

TD (feet)
8900

7619

8106
8150
8163
8115
8058
8115
7840

8064

8112

8100

8115

Elevation
711 KB

768 KB

651 KB
647 KB
669 KB
719 KB
690 KB
682 KB
709 KB

N/A

811 KB

806 KB

820 KB
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Well #

45

46

47

48

49

50

51

52

53

54

APl #

42-121-30793

42-121-30506

42-121-30562

42-121-30546

42-121-30564

42-121-30542

42-121-30521

42-121-30545

42-121-30672

42-121-30670

County

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Denton

Operator

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

Lease

MCCURDY, ANNA GAS UNIT 2

GRAHAM RANCH 1

DCCO 2-GRAHAM RANCH 2

WILLIAMS, RAY 1

DCCO 2-WILLIAMS, RAY 2

JONES, LEWIS 1

SULLIVAN, PAULINE GILL 1

SULLIVAN, PAULINE G. "A" 1

PENNINGTON GU "A" 3

GRIFFIN, S. H. ESTATE 4

TD (feet)

8030

8187

8138

8100

8050

8108

8147

8170

8215

8375

Elevation

850 KB

835KB

719 KB

754 KB

748 KB

831 KB

803 KB

724 KB

640 KB

735 KB
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Well # APl #

55 42-121-30533

56 42-121-30554

57 42-121-30512

58 42-121-31635

County

Denton

Denton

Denton

Denton

Operator

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

DEVON ENERGY PRODUCTION CO,
L.P.

ENERVEST OPERATING, L.L.C.

*Well not included in cross-section and analysis due to location.

**Well had gamma ray log curve missing from LAS file. Not included in cross-section analysis or isopach/structure maps.

Lease

SEALS, G.T.1

COLE TRUST FOUR 1

COLE TRUST ONE "A" 1

MARRS-HOLLEY 1

TD (feet)

8415

8600

11815

8981

Elevation

691 KB

757 KB

699 KB

712 KB
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