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ExxonMobil Production

PCU 197-34B10

11/22/2009
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Survey Data, Mud Reports, Other Info.

SON

MUDLOGGING ON THE EXXONMOBIL PCU
197-34B10 WELL ON 10/26/2009 AT 3943' MD

ALL COLORS ARE REFERENCED TO THE GSA
ROCK COLOR CHART.

ALL TRIP AND CONNECTION GASES ARE
REFERENCED ABOVE BACKGROUND; ALL OTHERS
ARE ABSOLUTE.
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DAY TOUR
10/27/2009
NB #1,9.875" in @ 3943

1% METH. EQUIV. = 50 UNIT = 10000 PPM.
10 3/4" CASING @ 3927' PIT 12.0 PPG (E)

SILTSTONE = DARK YELLOWISH ORANGE TO
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MODERATE YELLOWISH BROWN; TENACITY IS
BRITTLE TO CRUMBLY; FRACTURES FROM
BLOCKY TO IRREGULAR; MASSIVE TO TABULAR
CUTTINGS; EARTHY WITH A SLIGHT FROSTED
LUSTER; GRITTY TO SILTY TEXTURE; THICK
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STRUCTURE.

SHALE = PALE BLUE TO PALE RED PURPLE TO
GRAYISH BLUE; DENSE TO BRITTLE TENACITY;
PLATY TO TABULAR TO SLIGHTLY SCALY

AN /W)

CUTTINGS; WAXY TO DULL LUSTER; FRACTURES
FROM BLOCKY TO PLANAR; THIN STRUCTURE.

SANDSTONE = LIGHT TO MEDIUM DARK GRAY;
FRAMEWORK CONSISTS OF APPROXIMATELY 10%

BLACK LITHIC CLASTS GIVING THE SAMPLE A
SALT AND PEPPER LOOK; COARSE TO MEDIUM
SIZED GRAINS WITH POOR TO FAIR SORTING;
SUBANGULAR WITH LOW SPHERICITY;

EASILY FRIABLE WITH SOME LOOSE GRAINS;

CALCITE CEMENT AS SUGGESTED BY A STRONG
REACTION WITH HCL; GRAIN SUPPORTED.

SILTSTONE = DARK YELLOWISH ORANGE TO
LIGHT BROWN TO PALE BROWN; CRUMBLY TO

00cvy
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PULVERULENT TENACITY; IRREGULAR TO
BLOCKY FRACTURING; TABULAR CUTTINGS;
EARTHY LUSTER; SILTY TO GRITTY TEXTURE;
THICK SRUCTURE.

SHALE = LIGHT TO MEDIUM GRAY IN COLORING
DENSE TENDING TO BRITTLE TENACITY WITH
BLOCKY TO PLANAR FRACTURING IN A TABULAR
TO WEDGELIKE CUTTINGS HABIT; WAXY IN
LUSTER WITH A SMOOTH TEXTURE AND THIN IN
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STRUCTURE.

SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
COLORING; QUARTZ FRAMEWORK WITH ABOUT 7%
LITHIC SHOWS; FAIR TO MODERATE SORTING

OF COARSE GRAIN SIZING WITH MODERATE
SPHERICITY AND SUBROUNDED ANGULARITY;
FRIABLE TO FIRMLY FRIABLE GRAIN SUPPORT
WITH CALCITIC CEMENTATION AS SUGGESTED
BY DILUTE HCL TESTING; NO OIL SHOWS AND
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VERY LOW GAS SHOWS ASSOCIATED WITH THIS
SAMPLE.

SILTSTONE = LIGHT TO MEDIUM GRAY WITH
LIGHT OLIVE BROWN COLORATION; DENSE IN
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TENACITY WITH BLOCKY FRACTURING IN A
TABULAR TO WEDGELIKE CUTTINGS HABIT;
DULL TO EARTHY LUSTER WITH A SILTY
TEXTURE AND A THIN STRUCTURE.
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SHALE = MEDIUM GRAY IN COLORING; DENSE
TO BRITTLE TENACITY WITH BLOCKY FRACTURE
IN A TABULAR TO ELONGATED CUTTINGS HABIT
WAXY IN LUSTER WITH A SMOOTH TEXTURE AND
THIN IN STRUCTURE.
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SANDSTONE = LIGHT TO MEDIUM GRAY IN
COLORING; QUARTZ FRAMEWORK WITH ABOUT
5% LITHICS; FAIR TO MODERATE SORTING OF
COARSE GRAIN SIZING WITH MODERATE
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SPHERICITY AND SUBANGULAR TO SUBROUNDED
ANGULARITY; EASILY FRIABLE TO FRIABLE

GRAIN SUPPORT WITH CALCITIC CEMENTATION;
NO OIL SHOWS AND VERY LOW GAS SHOWS
ASSOCIATED WITH THIS SAMPLE.

MAAM g

NB #2, 9.875'4n @ 4790
SMITH Mi6164w/4X1. X12s
67 Hrs 4320'
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SILTSTONE = LIGHT TO MEDIUM GRAY WITH
REDDISH BROWN AND LIGHT OLIVE BROWN
COLORING; DENSE IN TENACITY WITH BLOCKY
FRACTURING IN A TABULAR TO WEDGELIKE
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WOB 22K
RPM 64
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CUTTINGS HABIT; DULL TO EARTHY LUSTER
WITH A SILTY TEXTURE AND THIN IN
STRUCTURE.

SHALE = LIGHT TO MEDIUM GRAY WITH SOME
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GRAYISH BLUE GREEN COLORATION; BRITTLE
IN TENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO ELONGATED
CUTTINGS HABIT; WAXY TO GREASY LUSTER
WITH A SMOOTH TEXTURE AND THIN IN

08v

STRUCTURE.
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SANDSTONE = MEDIUM LIGHT GRAY TO GRAYISH
BROWN; QUARTZ FRAMEWORK WITH ABOUT 15%
BROWNISH BLACK LITHIC CLASTS; MEDIUM TO
FINE SIZED GRAINS WITH FAIR TO WELL

SORTING; POSSIBLY GRADING TOWARDS
SILTSTONE; SUBROUNDED TO SUBANGULAR WITH
MODERATE SPHERICITY; FIRMLY FRIABLE TO
MODERATE HARDNESS; GRAIN SUPPORTED;
SLIGHT REACTION WITH HCL SUGGESTS
SILICEOUS/CALCITIC CEMENT.

SILTSTONE = GRAYISH ORANGE TO MODERATE
BROWN TO BROWNISH GRAY; TENACITY IT
DENSE TO SLIGHTLY BRITTLE; FRACTURES

FROM IRREGULAR TO BLOCKY; CUTTINGS ARE
MASSIVE TO TABULAR; EARTHY TO SLIGHTLY
FROSTED LUSTER; SILTY TO GRITTY TO
SLIGHTLY GRANULAR TEXTURE WHERE THERE IS
GRADING FROM SANDSTONE; THICK STRUCTURE.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM

BLUISH GRAY; TENACITY IS BRITTLE TO

CRUNCHY; FRACTURES FROM PLANAR TO BLOCKY
PLATY TO TABULAR CUTTINGS; WAXY TO DULL
LUSTER; SMOOTH TO SILTY TEXTURE; THIN
STRUCTURE.

SANDSTONE = MEDIUM DARK GRAY WITH DARK
REDDISH BROWN HUES; QUARTZ FRAMEWORK
WITH ABOUT 10 % BLACK LITHIC CLASTS
GIVING THE SPECIMEN A SALT AND PEPPER
LOOK IN SONE AREAS; MOSTLY FINE SIZED
GRAINS WITH SOME MEDIUM SIZED; WELL TO
FAIR SORTED; SUBANGULAR TO SUBROUNDED
WITH MODERATE TO LOW SPHERICITY; FIRMLY
FRIABLE TO MODERATE HARDNESS; VERY LOW
REACTION WITH HCL SUGGESTS SILICA CEMENT
WITH TRACE AMOUNTS OF CALCITE.

SILTSTONE = DARK YELLOW ORANGE TO
MODERATE BROWN TO MEDIUM GRAY; TENACITY
RANGES FROM DENSE TO BRITTLE TO SLIGHTLY
CRUMBLY; FRACTURES FROM BLOCKY TO
IRREGULAR; TABULAR TO MASSIVE CUTTINGS;
EARTHY TO DULL LUSTER; CLAYEY TO GRITTY
TEXTURE; THICK TO MASSIVE STRUCTURE.

SANDSTONE = LIGHT GRAY TO MEDIUM GRAY

TO TRANSLUCENT; MANY LOOSE QUARTZ GRAINS
FINE TO MEDIUM SIZED; WELL SORTED;
SUBROUNDED WITH MODERATE SPHERICITY;
EASILY FRIABLE TO FRIABLE; GRAIN

SUPPORTED; NO REACTION WITH HCL SUGGESTS
SILICA CEMENT; LOW GAS ASSOCCIATED WITH
SAMPLE DEPTH.

SHALE = MEDIUM LIGHT GRAY TO DARK GRAY
WITH PALE OLIVE AND DUSKY BLUE HUES;
TENACITY RANGES FROM BRITTLE TO CRUNCHY;
FRACTURES FROM PLANAR TO SPLINTERY TO
SLIGHTLY IRREGULAR; SCALY TO TABULAR
CUTTINGS; DULL TO EARTHY LUSTER; SILTY

TO SMOOTH TEXTURE; THIN STRUCTURE.

SILTSTONE = MEDIUM DARK GRAY TO MODERATE
YELLOWISH BROWN; CRUMBLY TO BRILLTE
TENACITY; FRACTURES FROM BLOCKY TO
IRREGULAR; TABULAR TO WEDGELIKE CUTTINGS
EARTHY LUSTER; GRITTY TO SILTY TEXTURE;
THICK TO MASSIVE STRUCTURE.

SANDSTONE = LIGHT TO MEDIUM DARK GRAY;
FRAMEWORK CONSISTS OF APPROXIMATELY

85% QUARTZ AND 15% BLACK LITHIC CLASTS;
FINE TO MEDIUM SIZED GRAINS WITH FAIR TO
WELL SORTING; ANGULAR TO SUBROUNDED WITH
MODERATE SPHERICITY; FIRMLY FRAIBLE TO
MODERATE HARDNESS; GRAIN SUPPORTED WITH
SILICA CEMENT; PYRITE SEEN AS AN

ACCESSORY MINERAL.

SILTSTONE = DARK YELLOWISH ORANGE TO
MODERATE BROWN TO MEDIUM DARK GRAY;
TOUGH TO DENSE TENACITY; BLOCKY
FRACTURING; TABULAR TO WEDGELIKE
CUTTINGS; DULL TO EARTHY TO SILGHTLY
FROSTED LUSTER; SILTY TO GRITTY TEXTURE;
THICK STRUCTURE.

SHALE = MEDIUM DARK GRAY WITH DUSKY BLUE
AND GRAYISH PURPLE HUES; DENSE TO
BRITTLE TENACITY; FRACTURES FROM PLANAR
TO SPLINTERY; CUTTINGS ARE PLATY TO

SCALY TO TABULAR; WAXY DULL LUSTER;
SMOOTH TO SILTY TEXTURE; THIN TO THICK
STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO
MEDIUM GRAY; QUARTZ FRAMEWORK WITH 10%
LITHIC CLASTS; FINE TO MEDIUM SIZED WITH
FAIR SORTING; FIRMLY FRIABLE TO MODERATE
HARDNESS; MILD TO STRONG REACTION WITH
HCL SUGGESTS CALCITE CEMENT.

SILTSTONE = LIGHT TO MEDIUM GRAY WITH
REDDISH BROWN COLORATION; DENSE IN

TENACITY WITH BLOCKY FRACTURING IN A
TABULAR TO WEDGELIKE CUTTINGS HABIT;
ERTHY TO FROSTED LUSTER WITH A SILTY



TEXTURE AND THIN IN STRUCTURE.

SHALE = LIGHT TO MEDIUM GRAY WITH
GRAYISH BLUE GREEN IN COLORING; BRITTLE

IN TENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO WEDGELIKE
CUTTINGS HABIT; WAXY TO GREASY LUSTER
WITH A SMOOTH TEXTURE AND THIN IN
STRUCTURE.

SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
COLORING; QUARTZ FRAMEWORK INCLUDING
5% - 10% LITHICS; FAIR TO MODERATE
SORTING OF COARSE GRAIN SIZING WITH

MODERATE SPHERICITY AND SUBANGULAR TO
SUBROUNDED ANGULARITY; EASILY FRIABLE TO
FRIABLE GRAIN SUPPORT WITH CALCITIC
CEMENTATION; NO OIL SHOWS AND LOW GAS
SHOWS ASSOCIATED WITH THESE SANDS.

SILTSTONE = LIGHT TO MEDIUM GRAY WITH
LIGHT OLIVE BROWN COLORATION; DENSE IN
TENACITY WITH BLOCKY FRACTURING IN A
TABULAR TO WEDGELIKE CUTTINGS HABIT;

EARTHY IN LUSTER WITH A SILTY TEXTURE
AND A THIN STRUCTURE.

SHALE = MEDIUM TO DARK GRAY IN COLORING;
DENSE TENDING TOWARDS BRITTLE TENACITY

WITH PLANAR FRACTURING IN A TABULAR TO
ELONGATED CUTTINGS HABIT; WAXY IN LUSTER
WITH A SMOOTH TEXTURE AND A THIN
STRUCTURE.

SANDSTONE = LIGHT TO MEDIUM GRAY IN
COLORING WITH A QUARTZ FRAMEWORK;
MODERATE SORTING OF COARSE GRAIN SIZING
WITH FAIR TO MODERATE SPHERICITY AND
SUBROUNDED ANGULARITY; FRIABLE GRAIN

SUPPORT WITH CALCITIC CEMENTATION; NO
OIL SHOWS AND LOW GAS SHOWS ASSOCIATED
WITH THIS SAMPLE.

SHALE = LIGHT TO MEDIUM GRAY WITH

GRAYISH BLUE GREEN COLORING; BRITTLE IN
TENACITY WITH BLOCKY TO PLANAR FRACTURE
IN A TABULAR TO WEDGELIKE CUTTINGS HABIT
WAXY TO GREASY LUSTER WITH A SMOOTH
TEXTURE AND THIN IN STRUCTURE.

CARBONACEOUS SHALE = BLACKISH IN COLOR;
BRITTLE TO CRUNCHY TENACITY WITH BLOCKY
FRACTURING IN A TABULAR TO WEDGELIKE
CUTTINGS HABIT; RESINOUS IN LUSTER WITH

A SMOOTH TEXTURE AND A THIN STRUCTURE.

SANDSTONE = LIGHT TO MEDIUM GRAY IN
COLORING WITH A QUARTZ FRAMEWORK;
MODERATE SORTING OF COARSE GRAIN SIZING

WITH MODERATE SPHERICITY AND SUBANGULAR
TO SUBROUNDED ANGULARITY; EASILY FRIABLE
TO FRIABLE GRAIN SUPPORT WITH CALCITIC
CEMENTATION; NO OIL SHOWS AND LOW GAS
SHOWS ASSOCIATED WITH THIS SAMPLE.

SILTSTONE = MEDIUM TO DARK GRAY WITH
SOME REDDISH BROWN COLORATION; DENSE IN
TENACITY WITH BLOCKY FRACTURING IN A
TABULAR TYPE CUTTINGS HABIT; EARTHY IN

LUSTER WITH A SMOOTH TEXTURE AND THIN
IN STRUCTURE.

SHALE = LIGHT GRAY TO MEDIUM GRAY WITH
GREENISH GRAY AND LIGHT BLUISH GRAY HUES

DENSE TO BRITTLE TENACITY; FRACTURES
FROM PLANAR TO SPLINTERY; PLATY TO SCALY
CUTTINGS; WAXY TO DULL TO SLIGHTLY
EARTHY LUSTER; SMOOTH TO SILTY TEXTURE;
THIN STRUCTURE.

SANDSTONE = MEDIUM DARK GRAY TO LIGHT
GRAY TO WHITE; QUARTZ FRAMEWORK WITH
ABOUT 10% BLACK LITHIC CLASTS GIVING THE
SPECIMEN A SALT AND PEPPER APPEARANCE;

MEDIUM TO FINE SIZED GRAINS WITH FAIR TO
WELL SORTING; SUBANGULAR TO SUBROUNDED;
MODERATE HARD TO HARD; GRAIN SUPPORTED
WITH SILCA CEMENT AS INDICATED WITH A
STRONG REACTION TO HCL.

SHALE = LIGHT GRAY TO MEDIUM BLUISH GRAY
TENACITY IT DENSE TO BRITTLE TO SLIGHTLY
CRUNCHY; FRACTURES FROM PLANAR TO BLOCKY
PLATY TO TABULAR CUTTINGS HABIT; DULL TO

EARTHY LUSTER; TEXTURE IS SMOOTH TO
SILTY; THIN TO THICK STRUCTURE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
BLACK; BRITTLE TO CRUMBLY TENACITY;

FRACTURES FROM BLOCKY TO IRREGULAR;
WEDGELIKE TO TABULAR CUTTINGS; EARTHY TO
SLIGHTLY RESINOUS LUSTER; SMOOTH TO
SILTY TEXTURE; THIN STRUCTURE.

SILTSTONE = LIGHT TO MEDIUM DARK GRAY
TO BROWNISH GRAY; TENACITY IS TOUGH TO
DENSE TO SLIGHTLY BRITTLE; BLOCKY
FRACTURING; TABULAR CUTTINGS; LUSTER IS
EARTHY TO SLIGHTLY FROSTED; GRITTY TO
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SILTY TEXTURE; THIN STRUCTURE.
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SANDSTONE = WHITE TO TRANSLUCENT TO
LIGHT GRAY; FRAMEWORK CONTAINS MOSTLY
QUARTZ WITH ABOUT 5%-10% DARK LITHIC
CLASTS GIVINGTHE SAMPLE A SLIGHT SALT
AND PEPPER LOOK; COARSE TO FINE SIZED
GRAINS WITH POOR TO FAIR SORTING;
ANGULAR TO SUBANGULAR WITH LOW
SPHERICITY; MODERATE HARD TO HARD; GRAIN
SUPPORTED; NO VISSIBLE BEDDING; STRONG
REACTION WITH HCL SUGGESTS CALCITE
CEMENT ALONG WITH POSSIBLE CALCITE
GRAINS; PYRITE SEEN AS AN ACCESSORY.

SHALE = LIGHT GRAY TO DARK GRAY TO
MEDIUM BLUISH GRAY; TENACITY IS DENSE TO
BRITTLE; FRACTURES FROM IRREGULAR TO
PLANAR TO SLIGHTLY SPLINTERY; CUTTINGS
RANGE FROM PLATY TO TABULAR; DULL TO
EARTHY LUSTER; SMOOTH TO SILTY TEXTURE;
THIN TO THICK STRUCTURE.

SILTSTONE = MODERATE BROWN TO GRAYISH
RED TO MEDIUM DARK GRAY; TENACITY IS
DENSE; FRACTURES FROM BLOCKY TO
IRREGULAR; TABULAR TO WEDGELIKE CUTTINGS
DULL TO EARTHY TO SLIGHTLY FROSTED
LUSTER; GRITTY TEXTURE.

SHALE = LIGHT TO MEDIUM GRAY WITH
GRAYISH BLUE GREEN COLORATION; DENSE TO
BRITTLE TENACITY WITH SPLINTERY TO
PLANAR FRACTURING IN A TABULAR TO
ELONGATED CUTTINGS HABIT; WAXY YO GREASY

LUSTER WITH A SMOOTH TEXTURE AND THIN TO
LAMINAE STRUCTURE.

SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
COLORING WITH A QUARTZ FRAMEWORK;
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MODERATE TO POOR SORTING OF COARSE GRAIN
SIZING WITH MODERATE SPHERICITY AND
SUBROUNDED ANGULARITY; SOFT TO FRIABLE
GRAIN SUPPORT WITH CALCITIC CEMENTATION
AND ABOUT 7% LITHICS; NO OIL SHOWS AND

LOW GAS SHOWS ASSOCIATED WITH THIS
SAMPLE.

SILTSTONE = MEDIUM TO DARK GRAY WITH
REDDISH BROWN COLORATION; DENSE IN

TENACITY WITH BLOCKY FRACTURING IN A
TABULAR TO ELONGATED CUTTINGS HABIT;
EARTHY TO FROSTED LUSTER WITH A SILTY
TEXTURE AND THIN IN STRUCTURE.

SHALE = LIGHT TO MEDIUM GRAY IN COLORING
BRITTLE IN TENACITY WITH PLANAR FRACTURE
IN A WEDGELIKE TO ELONGATED CUTTINGS
HABIT; WAXY TO GREASY LUSTER WITH A
SMOOTH TEXTURE AND THIN IN STRUCTURE.

SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
COLORING WITH A QUARTZ FRAMEWORK AND
5% LITHICS; MODERATELY SORTED MEDIUM TO
COARSE GRAIN SIZING WITH MODERATE

SPHERICITY AND SUBROUNDED ANGULARITY;
UNCONSOLIDATED TO SOFT GRAIN SUPPORT
WITH CALCITIC CEMENTATION; NO OIL SHOWS
AND LOW GAS SHOWS ASSOCIATED WITH THIS
SAMPLE.

SILTSTONE = LIGHT TO DARK GRAY IN COLOR;
DENSE IN TENACITY WITH BLOCKY FRACTURE
IN A TABULAR TO WEDGELIKE CUTTINGS HABIT
DULL TO FROSTED LUSTER WITH A SILTY

TEXTURE AND A THIN STRUCTURE.

SHALE = LIGHT GRAY WITH GRAYISH BLUE
GREEN COLORING; BRITTLE IN TENACITY
WITH PLANAR TO BLOCKY FRACTURE IN A

TABULAR TO ELONGATED CUTTINGS HABIT;
WAXY TO GREASY LUSTER WITH A SMOOTH
TEXTURE AND THIN TO LAMINAE STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO

LIGHT GRAY; MANY LOOSE GRAINS; QUARTZ
FRAMEWORK WITH SOME CALCITE AS SUGGESTED
WITH A HIGH REACTION TO HCL,; FINE TO

MEDIUM SIZED WITH FAIR SORTING; SUBROUND
TO ANGULAR WITH LOW TO MODERATE

SPHERICITY; FIRMLY FRIABLE TO MODERATE
HARDNESS;GRAIN SUPPORTED WITH CALCITE
CEMENT; NO VISSIBLE BEDDING.

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH

GRAY; TENACITY IS TOUGH TO DENSE;
IRREGULAR TO BLOCKY FRACTURING; TABULAR
TO WEDGELIKE CUTTINGS; LUSTER RANGES
FROM EARTHY TO SLIGHTLY FROSTED; GRITTY
TO SILTY TEXTURE; THIN STRUCTURE.
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SHALE = LIGHT GRAY TO LIGHT BLUISH GRAY;
TENACITY IS BRITTLE TO CRUNCHY;
FRACTURES FROM SPLINTERY TO PLANAR;
PLATY TO TABULAR CUTTINGS HABIT; DULL TO

\
Lo AW

L

EARTHY LUSTER; SMOOTH TO SILTY TEXTURE;
LAMINAE TO THIN STRUCTURE.

COAL = GRAYISH BLACK TO BLACK COLOR,;
TENACITY IS CRUMBLY TO PULVERULENT;

2431ppm
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FRACTURES FROM MOSTLY BLOCKY TO
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IRREGULAR; WEDGELIKE TO NODULAR CUTTINGS
RESINOUS TO EARTHY LUSTER; SMOOTH
TEXTURE; THIN STRUCTURE; SLIGHTLY HIGHER
GAS THAN CURRENT BACKROUND LEVELS.

SANDSTONE = TRANSLUCENT TO WHITE; MANY
LOOSE GRAINS; VERY FINE TO MEDIUM SIZED
WITH FAIR TO POOR SORTING; SUBROUNDED TO
SUBANGULAR WITH POOR TO MODERATE
SPHERICITY; FRIABLE TO MODERATE HARDNESS
STRONG REATION WITH HCL SUGGEST CALCITE
CEMENT AND POSSIBLE SOME CALCITE GRAINS;
PYRITE SEEN AS AN ACCESSORY MINERAL,;
DOMINATE MATRIX SUPPORTED; NO VISSIBLE
BEDDING.

SHALE = LIGHT GRAY TO MEDIUM DARK GRAY;
CRUNCHY TO BRITTLE TENACITY; SPLINTERY

TO PLANAR FRACTURING; SCALY TO ELONGATED
CUTTINGS; DULL TO EARTHY LUSTER; SMOOTH
TEXTURE, LAMINAE TO THIN STRUCTURE.

SILTSTONE = LIGHT TO MEDIUM GRAY IN
COLORING; DENSE TO BRITTLE TENACITY WITH
BLOCKY FRACTURING IN A TABULAR TO
WEDGELIKE CUTTINGS HABIT; EARTHY TO
FROSTED LUSTER WITH A SILTY TEXTURE AND
THIN IN STRUCTURE.

SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
COLORING WITH A QUARTZ FRAMEWORK AND
3% LITHICS; FAIR TO MODERATE SORTING OF
COARSE GRAIN SIZING WITH SUBROUNDED
ANGULARITY AND MODERATE SPHERICITY;
SOFT TO UNCONSOLIDATED GRAIN SUPPORT
WITH CALCITIC CEMENTATION; NO OIL SHOWS
AND MEDIUM GAS SHOWS ASSOCIATED WITH
THIS SAMPLE.

SILTSTONE = LIGHT TO DARK GRAY WITH SOME
REDDISH BROWN COLORATION; DENSE IN
TENACITY WITH BLOCKY FRACTURING IN A
TABULAR TO WEDGELIKE CUTTINGS HABIT;
EARTHY TO FROSTED LUSTER WITH A SILTY

WF 500 @%80

OP 0><400
0>

TEXTURE AND A THIN STRUCTURE.

SHALE = LIGHT TO MEDIUM GRAY IN COLORING
BRITTLE IN TENACITY WITH PLANAR FRACTURE
IN A TABULAR TO WEDGELIKE CUTTINGS HABIT

0098

WAXY TO GREASY LUSTER WITH A SMOOTH
TEXTURE AND A THIN TO LAMINAE STRUCTURE.

SANDSTONE = LIGHT TO MEDIUM GRAY IN
COLORING WITH A QUARTZ FRAMEWORK AND

6% LITHICS; EASILY FRIABLE TO FRIABLE

WITH MEDIUM TO COARSE GRAIN SIZING;
MODERATE SPHERICITY WITH SUBANGULAR TO
SUBROUNDED ANGULARITY; GRAIN SUPPORT
WITH CALCITIC CEMENTATION.

CARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK TO BROWNISH BLACK; TENACITY IS
DENSE TO BRITTLE; FRACTURES FROM BLOCKY
TO IRREGULAR AND SLIGHTLY CONCHOIDAL;

NODULAR TO WEDGELIKE CUTTINGS HABIT;
RESIONOUS TO EARTHY LUSTER.

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK
GRAY; TENACITY IS DENSE TO CRUNCHY;

MOSTLY IRREGULAR TO BLOCKY FRACTURING;
TABULAR CUTTINGS; DULL TO EARTHY TO
SLIGHTY FROSTED LUSTER; GRITTY TO SILTY
TEXTURE; THIN TO THICK STRUCTURE.

SHALE = MEDIUM DARK GRAY TO MEDIUM
BLUISH GRAY; TENACITY IS BRITTLE TO
CRUNCHY; SPLINTERY TO PLANAR FRACTURING;
CUTTINGS ARE PLATY TO FLAKY TO ELONGATED
SMOOTH TO SILTY TEXTURE.

SANDSTONE = LIGHT GRAY TO WHITE TO
TRANSLUCENT; QUARTZ FRAMEWORK WITH
ABUNDENT LOOSE GRAINS; FINE TO COARESE
SIZED GTAINS WITH FAIR SORTING; ANGULAR

0006

TO SUBROUNDED,; FIRMLY FRIABLE; SILICEOUS
CALCITIC CEMENT,; NO VISSIBLE BEDDING.

NOTE = INTERMEDIATE TD REACHED AT 9020’
MD ON 11/04/2009 AT APPROXIMATELY
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NOTE = BEGAN DRILLING PRODUCTION ON
11/13/2009 AT APPROXIMATELY 12:30 PM.

SHALE = YELLOWISH GRAY TO DARK GRAY IN
COLOR; DENSE TO CRUMBLY IN TENACITY;
CONCHOIDAL TO PLANAR FRACTURE; CUTTINGS
ARE SCALY TO TABULAR IN APPEARANCE; WAXY
TO DULL LUSTER EXHIBITED; CLAYEY TO

SILTY TEXTURE; THIN STRUCTURE APPARENT;
NONCALCAREOUS.

SANDSTONE = MEDIUM GRAY TO WHITE TO
SLIGHTLY BROWNISH GRAY; QUARTZ FRAMEWORK

FINE TO MEDIUM SIZED GRAINS WITH FAIR TO
WELL SORTING; ANGULAR TO SUBROUNDED WITH
MODERATE TO LOW SPHERICITY; MODERATE
HARD TO HARD WITH SOME LOOSE GRAINS;
STRONG REACTION WITH HCL SUGGESTS
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: ©
LTOTAL GAS SCALE CHANGD WE 400 @ 9195'
€0rray cAEGas, 1.6K> O

CALCAREOUS CEMENT: GRAIN SUPPORTED.



iSILTSTONE = BROWNISH GRAY TO MEDIUM DARK
GRAY COLOR; TOUGH TO DENSE TENACITY;
FRACTURES FROM BLOCKY TO IRREGULAR,;

TABULAR CUTTINGS; EARTHY TO DULL LUSTER;
TEXTURE IS GRITTY TO SILTY; THIN TO
THICK STRUCTURE.

SHALE = DARK GRAY TO MEDIUM GRAY COLOR,

DENSE TO BRITTLE TENACITY; MOSTLY PLANAR
WITH OCCASSIONAL SPLINTERY FRACTURING;
PLATY TO TABULAR CUTTINGS; DULL TO WAXY
LUSTER; TEXTURE IS SMOOTH TO SILTY; THIN
TO LAMINAE STRUCTURE.

SANDSTONE = WHITE TO LIGHT GRAY TO
MEDIUM GRAY; QUARTZ FRAMEWORK WITH LESS
THAN 5% LITHIC CLASTS; SOME KAOLINITE
PRESENT IN THE SPECIMEN; FINE TO MEDIUM

SIZED WITH WELL TO FAIR SORTING;
SUBANGULAR TO SUBROUNDED; WITH LOW
SPHERICITY; FIRMLY FRIABLE TO MODERATE
HARDNESS; GRAIN SUPPORTED; STRONG
!REACTION WITH HCL SUGGESTS CALCAREOUS
CEMENT; PYRITE SEEN AS AN ACCESSORY
MINERAL. HIGH GAS ASSOCIATED WITH
SAMPLE DEPTH.

COAL = BLACK COLOR; CRUMBLY TO

PULVERULENT TENACITY; FRACTURES FROM
BLOCKY TO SLIGHTLY CONCHOIDAL; WEDGELIKE
CUTTINGS HABIT; LUSTER RANGES FROM
RESINOUS TO GREASY; SMOOTH TO SLIGHTLY
CLAYEY TEXTURE; THIN STRUCTURE; HIGH GAS

ASSOCIATED WITH SPECIMEN DEPTH.

SILTSTONE = MEDIUM DARK GRAY TO OLIVE
GRAY; TOUGH TO DENSE TENACITY; IRREGULAR
FRACTURING; MASSIVE TO TABULAR CUTTINGS;

EARTHY TO FROSTED LUSTER; TEXTURE IS
JWGRITTY TO SILTY; THIN TO THICK STRUCTURE

SHALE = GREENISH GRAY TO MEDUM GRAY IN
COLOR; DENSE TO CRUMBLY IN TENACITY;

IRREGULAR TO CONCHOIDAL FRACTURE;
CUTTINGS ARE TABULAR TO BLADED IN HABIT;
DULL TO EARTHY LUSTER; CLAYEY TO SILTY
TEXTURE; THIN STRUCTURE; SLIGHTLY
CALCAREOUS.

MSCARBONACEOUS SHALE = OLIVE BLACK TO
BROWNISH BLACK IN COLOR; BRITTLE TO
CRUNCHY IN TENACITY;PLANAR TO CONCHOIDAL
FRACTURE; CUTTINGS ARE FLAKY TO TABULAR

IN APPEARANCE; GREASY TO WAXY LUSTER
EXHIBITED; SMOOTH TO SILTY TEXTURE; THIN
STRUCTURE APPARENT.

SANDSTONE = YELLOWISH GRAY TO WHITE IN

COLOR; QUARTZ FRAMEWORK WITH 3 - 5%
BB ACK LITHIC FRAGMENTS; COARSE TO FINE
GRAIN SIZE; FAIR SORTING; GRAINS ARE
ROUNDED TO SUBANGULAR WITH MODERATE
TO HIGH SPHERICITY; SAMPLE IS FIRMLY

FRIABLE TO HARD;CALCITE CEMENT INDICATED
BY MODERATE REACTION OF HCL BETWEEN
GRAINS; GRAINS SUPPORTED WITH NO VISIBLE
POROSITY; NO DISCERNIBLE ACCESSORIES;
HIGH GAS SHOWS ASSOCIATED WITH THIS SAND

M™ISILTSTONE = MEDIUM GRAY TO DARK GRAY IN
COLOR; TOUGH TO BRITTLE IN TENACITY;
MOTTLED TO BLOCKY FRACTURE; CUTTINGS ARE
WEDGELIKE TO TABULAR IN APPEARANCE; DULL

TO EARTHY LUSTER EXHIBITED; SILTY TO
SLIGHTLY GRITTY TEXTURE; THIN STRUCTURE
APPARENT.

SHALE = GREENISH GRAY TO MEDIUM DARK
GRAY IN COLOR; BRITTEL TO CRUMBLY
TENACITY; CONCHOIDAL TO HACKLY FRACTURE;
ELONGATED TO BLADED CUTTINGS HABIT; WAXY
TO DULL LUSTER EXHIBITED; CLAYEY TO

SILTY TEXTURE; THIN STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO
MEDIUM GRAY TO SLIGHTLY BROWNISH GRAY;
QUARTZ FRAMEWORK WITH LESS THAN 5%
CARBONACEOUS MATERIAL; FINE TO COARSE
MSIZED GRAINS WITH SOME LOOSE GRAINS;

FAIR TO WELL SORTED; SUBROUNDED TO
ANGULAR WITH MODERATE TO POOR SORTING;
MODERATE HARD TO HARD; GRAIN SUPPORTED;
CALCITIC/SILICEOUS CEMENT AS SUGGESTED

€0t

~MAX CO2 9381ppm Lz S g
ST } |
SAS u ]
3 !
: 7 -
8 L
g % !
]r 4
{
| ?
L |
j !
© |
o ! |
S o S 11/14/2009 ] L
GASBUSTER { g
MAX GAS945 3 ‘f
MAX GAS 676u ;
|
]
K150 AvgR 0><200 ROP 0><400 MSE 0>
k30K Avg Tojq 0><50 Avg WQB 0> §)
S §
[ .1
w
& {
© % :
o ; {
ONGASBUSTER | Q J
G217y - © i o
£
i
} DAY TOUR
WOB 19 - 21
MAX_GAS 1082u I RPM 60 L
B © B PP 1950 E E‘ i
2 ~ ! GPM 227 ¢
CON-GASBUSTER , | © =
cearazy | ©
: SE}GAX GAS 282u I {
: ; J %
1AXGAS 548u [ ;
GALIB GAS EQUIPMENT (o f,
i o0 { {
7 o L J?
AXGASZ2360 | ©
AX GAS 2883u— % 5
AXCAS o3 J WE 300 @ 9848'
2 { \
O S
o g 5{
’ | L
MAX GAS 14520 _—— =
< % g
‘KOFg 35TH Gas  1.5K> 5 K150 Avg RP 0><200 ROP 0><400  MSE jp>
<3 cAe0810u 10K> © 30K Avg Torq 0><50 Avg W! 0> 2
‘<P sFlare Ht. 100> 8 g =
MAX GASTS66U | ; =
% § T
) A |
: é S 624u T L
5 ﬁfjl 5 %
: GAS BUSTER o L
|fceimon—— | 5§ B S
S J NIGHT TOUR
Fo3
. i
o —
[N)
o
5 | H

BY A MODERATION WITH HCL; TRACE AMOUNTS
OF PYRITE IN SAMPLE AS AN ACCOESSORY
MINERAL.

-CARBONACEOUS SHALE = BLACK TO BROWNISH

BLACK TO BROWNISH GRAY; CRUNCHY TO
PULVERULENT TENACITY; FRACTURES FROM
BLOCKY TO IRREGULAR; WEDGELIKE TO
TABULAR CUTTINGS; EARTHY LUSTER; SMOOTH
TO SILTY TEXTURE; THIN STRUCTURE.

A

SILTSTONE = BROWNISH GRAY TO GRAYISH
BLACK COLOR; TOUGH TO DENSE TO SLIGHTLY
BRITTLE; IRREGULAR TO BLOCKY FRACTURING;
TABULAR TO WEDGELIKE CUTTINGS; EARTHY TO

SLIGHTLY FROSTED LUSTER; MOSTLY GRITTY
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TO OCCASSIONALLY SILTY TEXTURE; THIN TO
THICK STRUCTURE.

COAL = BLACK COLOR; CRUMBLY TO
PULVERULENT IN TENACITY; FRACTURES FROM
BLOCKY TO CONCHOIDAL; WEDGELIKE TO
NODULAR CUTTINGS; LUSTER IS RESINOUS TO
EARTHY; TEXTURE IS SMOOTH TO SLIGHTLY
CLAYEY; LAMINAE TO THIN STRUCTURE.

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY
WITH OLIVE GRAY HUES; FRACTURES FROM
PLANAR TO SPLINTERY; CUTTINGS ARE PLATY
TO ELONGATED; WAXY TO DULL LUSTER,
TEXTURE IS MOSTLY SMOOTH TO SLIGHTLY
SILTY; LAMINAE TO THIN STRUCTURE.

SANDSTONE = BROWNISH GRAY TO MEDIUM TO
DARK GRAY WITH OCCASIONAL WHITE COLOR;
GRAIN SIZE RANGES FROM FINE TO COARSE
WITH FAIR TO POOR SORTING; ANGULAR TO
SUBROUNDED; MODERATE HARDNESS; GRAIN
SUPPORTED; VERY SLIGHT REACTION WITH HCL
SUGGESTS SILICA CEMENT; HIGH GAS
ASSOCCIATED WITH SAMPLE DEPTH.

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH
BLACK; TENACITY RANGES FROM DENSE TO
SLIGHTLY CRUNCHY; FRACTURES FROM MOSTLY
BLOCKY TO IRREGULAR; CUTTINGS ARE
MASSIVE TO TABULAR; EARTHY TO DULL
LUSTER; GRITTY TO SILTY TEXTURE; THIN TO
THICK STRUCTURE.

CARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK IN COLOR; BRITTLE TO NEARLY
PULVERANT IN TENACITY; MOTTLED TO PLANAR
FRACTURE; CUTTINGS ARE PLATY TO TABULAR
IN APPEARANCE; RESINOUS TO DULL LUSTER
EXHIBITED; SMOOTH TO SILTY TEXTURE;

THIN TO LAMINAE STRUCTURE APPARENT.

SHALE = LIGHT OLIVE GRAY TO MEDIUM GRAY

IN COLOR; DENSE TO CRUMBLY IN TENACITY;
BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE
TABULAR TO WEDGELIKE IN APPEARANCE; WAXY
TO EARTHY LUSTER EXHIBITED; CLAYEY TO
SILTY TEXTURE; THIN STRUCTURE APPARENT.

SANDSTONE = YELLOWISH GRAY TO WHITE IN
COLOR; QUARTZ FRAMEWORK; COARSE TO FINE
GRAIN SIZE; POOR TO FAIR SORTING; GRAINS
ARE ANGULAR TO SUBROUNDED WITH LOW TO
MODERATE SPHERICITY; FIRMLY FRIABLE TO
HARD; SILICA CEMENT INDICATED BY VERY
WEAK REACTION TO DILUTE HCL; GRAIN
SUPPORTED; NO VISIBLE POROSITY; CALCITE
AND MICA GRAINS VISIBLE AS ACCESSORIES;
MODERATELY HIGH GAS SHOWS.

SILTSTONE = VERY PALE ORANGE TO PALE
YELLOWISH BROWN IN COLOR; DENSE TO
CRUMBLY IN TENACITY;PLANAR TO CONCHOIDAL
FRACTURE; CUTTINGS ARE WEDGELIKE TO
NODULAR IN APPEARANCE; DULL TO EARTHY
LUSTER EXHIBITED; SILTY TO GRITTY
TEXTURE;THIN TO THICK STRUCTURE APPARENT

COAL = GRAYISH BLACK IN COLOR; BRITTLE
TO PULVERANT TENACITY; PLANAR FRACTURE;
NODULAR TO WEDGELIKE CUTTINGS HABIT;
METALLIC TO VITREOUS LUSTER; SMOOTH
TEXTURE; THIN STRUCTURE APPARENT.

CARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK IN COLOR; BRITTLE TO CRUMBLY IN
TENACITY; BLOCKY TO PLANAR FRACTURE;
CUTTINGS ARE TABULAR TO WEDGELIKE IN
APPEARANCE; RESINOUS TO GREASY LUSTER
EXHIBITED; SMOOTH TO CLAYEY TEXTURE;
THINLY BEDDED BETWEEN SAND BEDS.

|
SHALE = LIGHT OLIVE GRAY TO DARK GRAY IN

COLOR; DENSE TO CRUCHY IN TENACITY;
PLANAR TO CONCHOIDAL FRACTURE; CUTTINGS
RANGE FROM PLATY TO ELONGATED IN HABIT;
WAXY TO DULL LUSTER EXHIBITED; SMOOTH TO
CLAYEY TEXTURE; THIN STRUCTURE.

SANDSTONE = MEDIUM LIGHT GRAY TO LIGHT
GRAY TO SLIGHTLY YELLOWISH GRAY; QUARTZ
FRAMEWORK; FINE TO COARSE SIZED GRAINS
WITH POOR TO FAIR SORTING; ANGULAR TO
SUBROUNDED; LOW SPHERICITY; MODERATE
HARD TO FIRMLY FRIABLE; GRAIN SUPPORTED;
SOME LOOSE GRAINS OBSERVED; SLIGHT
REACTION WITH HCL SUGGESTS SILICEOUS
CEMENT; HIGH GAS ASSOCIATED WITH SAMPLE
DEPTH.

COAL = BLACK COLOR; CRUMBLY TO
PULVERULENT TANACITY; FRACTURES FROM
BLOCKY TO CONCHOIDAL; WEDGELIKE TO
NODULAR CUTTINGS; LUSTER IS RESINOUS TO
EARTHY; SMOOTH TO CLAYEY TEXTURE; THICK
STRUCTURE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
BLACK COLOR; DENSE TO BRITTLE TENACITY;
FRACTURES FROM IRREGULAR TO BLOCKY:
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CUTTINGS ARE TABULAR TO WEDGELIKE;
EARTHY TO DULL LUSTER; SILTY TO SMOOTH
TEXTURE; THICK STRUCTURE.
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SHALE = DARK GRAY TO DARK BROWNISH GRAY;

JMDENSE TO BRITTLE TENACITY; SPLINTERY TO

PLANAR FRACTURING; PLATY TO SCALY
CUTTINGS; EARTHY TO DULL LUSTER; TEXTURE
IS SILTY TO SMOOTH; THIN TO LAMINAE
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STRUCTURE.

SILTSTONE = MEDIUM GRAY TO DARK GRAY
WITH YELLOWISH BROWN HUES; TENACITY IS
DENSE TO SLIGHTLY BRITTLE; IRREGULAR TO
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UM ot

BLOCKY FRACTURING; TABULAR TO WEDGELIKE

WCUTTINGS; EARTHY TO SLIGHTLY SPARKLING

LUSTER; SILTY TO GRITTY TEXTURE.
SANDSTONE = PALE YELLOWISH BROWN TO
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YELLOWISH GRAY IN COLOR; QUARTZ
FRAMEWORK; MEDIUM TO VERY FINE GRAINS;

M=FAIR SORTING; GRAINS ARE SUBROUNDED TO

SUBANGULAR WITH MODERATE SPHERICITY;
FIRMLY FRIABLE TO VERY HARD; SILICA
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CEMENT; NO VISIBLE POROSITY; TIGHT SAND;
LOW GAS SHOWS.

COAL = GRAYISH BLACK IN COLOR; DENSE TO
BRITTLE IN TENACITY; BLOCKY TO PLANAR
FRACTURE; CUTTINGS ARE WEDGELIKE TO
TABULAR IN HABIT; METALLIC TO VITREOUS
LUSTER EXHIBITED; SMOOTH TEXTURE; THIN
STRUCTURE APPARENT; ASSOCIATED WITH A
611 UNIT GAS SPIKE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
OLIVE BLACK IN COLOR; BRITTLE TO CRUNCY

IN TENACITY;SPLINTERY TO PLANAR FRACTURE
CUTTINGS RANGE FROM EQUANT TO TABULAR IN
APPEARANCE; GREASY TO DULL LUSTER
EXHIBITED; SMOOTH TO CLAYEY TEXTURE;

THIN STRUCTURE APPARENT.

SHALE = DARK GRAY TO BROWNISH BLACK;
TENACITY IS SLIGHTLY DENSE TO CRUNCHY;
FRACTURES FROM SLINTERY TO PLANAR;
CUTTINGS ARE PLATY TO SCALY; EARTHY TO

IDULL LUSTER; SMOOTH TEXTURE; THIN

STRUCTURE.

SILTSTONE = DARK GREENISH GRAY TO
BROWNISH GRAY TO DARK GRAY; TENACITY IS
DENSE TO BRITTLE TO SLIGHTLY CRUNCHY;
IRREGULAR FRACTURING; MASSIVE TO
WEDGELIKE CUTTINGS; EARHTY TO FROSTED
WITH A SLIGHT SPARKLING LUSTER; GRITTY
TO SILTY TEXTURE; THICK STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO
MEDIUM DARK GRAY; FINE GRAINED WITH WITH
WELL SORTING; SUBROUNDED TO SUBANGULAR
WITH MODERATE SPHERICITY; FROSTED TO
POLISHED SURFACE FEATURES; QUARTZ
FRAMEWORK; FIRMLY FRIABLE TO MODERATE
HARDNESS; SILICA CEMENT AS SUGGESTED BY
A VERY SLIGHT REACTIN TO HCL; GRAIN
SUPPORTED; TRACE AMOUNTS OF PYRITE AS
ACCESSORY MINERAL.

CARBONACEOUS SHALE = BROWNISH BLACK TO
DARK GRAY; BRITTLE TENACITY; FRACTURES
FROM BLOCKY TO IRREGULAR; TABULAR TO
ELONGATED CUTTINGS; EARTHY LUSTER; SILTY
TO SMOOTH TEXTURE; THIN STRUCTURE.

SHALE = VERY LIGHT GRAY TO MEDIUM DARK
GRAY IN COLOR; DENSE TO CRUMBLY TENACITY
BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE
TABULAR TO ELONGATED IN APPEARANCE; WAXY
TO DULL LUSTER EXHIBITED; CLAYEY TO

SILTY TEXTURE; THIN STRUCTURE APPARENT;
NON CALCAREOUS.

SILTSTONE = GREENISH BLACK TO DARK GRAY

MEN COLOR; TOUGH TO BRITTLE IN TENACITY;

BLOCKY TO HACKLY FRACTURE; CUTTINGS ARE
WEDGELIKE TO NODULAR IN APPEARANCE; DULL
TO FROSTED LUSTER EXHIBITED; SILTY TO
GRITTY, NEARLY GRANULAR TEXTURE, WITH
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SOME GRADATION INTO FINE SANDSTONE
VISIBLE;THIN TO THICK STRUCTURE APPARENT
PYRITE VISIBLE IN MATRIX.

SANDSTONE = WHITE TO TRANSLUCENT TO

LIGHT GRAY; QUARTZ FRAMEWORK WITH TRACE
AMOUNTS OF SILTSONE AND SHALE IMBEDDED;
FINE SIZED GRAINS WITH WELL SORTING;
SUBROUNDED TO SUBANGULAR; POLISHED
SURFACE FEATURES; FIRMLY FRIABLE TO
MODERATE HARDNESS WITH MANY LOOSE GRAINS
GRAIN SUPPORTED WITH SILICA CEMENT AS
SUGGESTED BY A VERY SLIGHT REACTIONS

WITH HCL.

CARBONACEOUS SHALE = BLACK TO BROWNISH
BLACK; BRITTLE TO CRUMBLY TENACITY;
FRACTURES FROM BLOCKY TO IRREGULAR,;
ELONGATED TO NODULAR CUTTINGS; EARTHY

0> |TO SLIGHTLY POLISHED LUSTER; TEXTURE IS

SMOOTH TO SILTY; THIN STRUCTURE.



SHALE = LIGHT GRAY TO MEDIUM DARK GRAY;
DENSE TO BRITTLE TENACITY; SPLINTERY
FRACTURING; SCALY TO ELONGATED CUTTINGS;
WAXY TO EARTHY LUSTER,; SILTY TO SMOOTH
TEXTURE; THIN TO THICK STRUCTURE.
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SILTSTONE = BROWNISH GRAY TO BROWNISH
5 BLACK TO GRAYISH BLACK; TOUGH TO DENSE
o TENACITY; FRACTURES FROM MOSTLY BLOCKY
o TO IRREGULAR; CUTTINGS ARE SLIGHTLY
= MASSIVE TO TABULAR; LUSTER IS EARHTY TO

DULL LUSTER,; SILTY TO GRITTY LUSTER WITH
I OB MARINE 2 o850 GRADING TOWARDS SHALE.
DAY TOUR
WOB 25 SHALE = MEDIUM DARK GRAY TO BLACK IN
RPN 58 COLOR; TOUGH TO BRITTLE IN TENACITY;
bp a0k PLANAR TO CONCHOIDAL FRACTURE; BLADED TO
obs SPM 937 ELONGATED CUTTINGS HABIT; WAXY TO DULL
S — | |LUSTER; THIN STRUCTURE APPARENT.
= NOTE = TD WELL AT 12744' MD ON 11/18/09
B AT APPROXIMATELY 15:00.
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The log data, interpretations and recommendation provided by Epoch are inferences and assumptions based on measurements of drilling fluids. Such inferences and assumptions are not infallible and reasonable professionals
may differ. Epoch does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Epoch, its officers, agents or employees. Epoch does

not and cannot guarantee the accuracy of any such interpretation of the log data, interpretations or recommendations and Company is fully responsible for all decisions and actions it takes based on such log data, interpretations
and recommendations.



