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EXXON MOBIL

PCU 197-34B8

12/29/2009

Lithology

Remarks
Survey Data, Mud Reports, Other Info.

EPOCH WELL SERVICES COMMENCED

MUDLOGGING ON THE EXXONMOBIL PCU
197-34B8 WELL ON 09/30/2009 AT 4000' MD.
ALL COLORS ARE REFERENCED TO THE GSA
ROCK COLOR CHART.

ALL TRIP AND CONNECTION GASES ARE

REFERENCED ABOVE BACKGROUND; ALL OTHERS
ARE ABSOLUTE.

1% METH. EQUIV. = 50 UNIT = 10000 PPM.

10 3/4" CASING @ 3957' PIT 12.0 PPG (E)

SANDSTONE = YELLOWISH GRAY TO WHITE IN
COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE
GRAIN SIZE; FAIR TO WELL SORTING; GRAINS

ARE ROUNDED TO SUBANGULAR WITH MODERATE
TO HIGH SPHERICITY; SAMPLE IS FRIABLE TO

MODERATELY HARD; CALCITE CEMENT; NO
VISIBLE BEDDING; NO VISIBLE VOIDS; NO
GAS SHOWS FROM THIS SANDSTONE.

SILTSTONE = DARK YELLOWISH ORANGE TO

DARK YELLOWISH BROWN IN COLOR; BRITTLE
TO CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURE; CUTTINGS RANGE FROM PLATY TO
WEDGELIKE IN APPEARANCE; DULL TO EARTHY
LUSTER EXHIBITED; TEXTURE RANGES FROM

SILTY TO GRANULAR WITH SOME GRADATION
INTO SANDSTONE NOTICEABLE; THICK TO
MASSIVE STRUCTURE APPARENT.

LIMESTONE = LIGHT BLUISH GRAY TO MEDIUM

BLUISH GRAY WITH POSSIBLE LIMONITE
STAINING; MATRIX DOMINATED - MUDSTONE;
MATRIX APPEARS TO BE CLASTIC IN ORIGIN;
POINT CONTACTS FABRIC WITH NO
DISCERNIBLE POROSITY.

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
IN COLOR; CRUMBLY TO PULVERANT TENACITY;
IRREGULAR TO BLOCKY FRACTURE; CUTTINGS
ARE PLATY TO TABULAR IN APPEARANCE; DULL

TO EARTHY LUSTER EXHIBITED; CLAYEY TO
SILTY TEXTURE; THIN TO LAMINAE STRUCTURE
INTERBEDDED WITH SILTSTONES APPARENT
FROM DRILL BREAKS.

SANDSTONE = LIGHT GREENISH GRAY TO WHITE
IN COLOR; QUARTZ FRAMEWORK; COARSE TO
FINE GRAIN SIZE; POOR TO FAIR SORTING;
ROUNDED TO SUBANGULAR GRAINS WITH LOW
TO MODERATE SPHERICITY; FRIABLE TO

FIRMLY FRIABLE HARDNESS; CALCITE CEMENT,
GRAIN SUPPORTED WITH CEMENT FABRIC; NO
VISIBLE POROSITY; CHLORITE GRAINS

VISIBLE IN MATRIX; NO GAS SHOWS.

SILTSTONE = GRAYISH ORANGE TO DUSKY
YELLOW IN COLOR; DENSE TO CRUMBLY IN
TENACITY; IRREGULAR TO CONCHOIDAL
FRACTURE; CUTTINGS ARE NODULAR TO
WEDGELIKE IN COLOR; DULL TO EARTHY

LUSTER EXHIBITED; SILTY TO GRITTY
TEXTURE; THIN TO THICK STRUCTURE.

SHALE = LIGHT GRAY TO MODERATE GREENISH
YELLOW WITH GRAYISH PURPLE HUES; BRITTLE
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TENACITY; PLANAR TO IRREGULAR FRACTURING
PLATY TO SCALY CUTTINGS; DULL TO WAXY
LUSTER; SMOOTH TEXTURE; THIN TO LAMINAE
STRUCTURE.

SANDSTONE = LIGHT GREENISH GRAY TO LIGHT
OLIVE GRAY TO LIGHT GRAY; FRAMEWORK
CONSISTS OF MOSTLY QUARTZ; MEDIUM TO

FINE SIZED GRAINS WITH POOR SORTING;
SUBROUNDED TO SUBANGULAR WITH MODERATE
SPHERICITY; FIRMLY FRIABLE WITH CALCITE
CEMENT; MODERATE REACTION WITH HCL.

SILTSTONE = PALE REDDISH BROWN TO
MODERATE BROWN; DENSE TO CRUMBLY
TENACITY; BLOCKY TO IRREGULAR FRACTURING
TABULAR CUTTINGS; EARTHY WITH A SLIGHT
FROSTED LUSTER; GRITTY TO SILTY TEXTURE;
THICK TO MASSIVE STRUCTURE.

SHALE = MEDIUM BLUISH GRAY TO GREENISH
GRAY TO LIGHT GRAY; BRITTLE TO SLIGHTLY
CRUNCHY TENACITY; PLANAR FRACTURING;
PLATY TO TABULAR TO SLIGHTLY SCALY
CUTTINGS; DULL LUSTER; THIN STRUCTURE.

SANDSTONE = BROWNISH GRAY TO MODERATE
BROWN TO GRAY COLOR; QUARTZ FRAMEWORK
WITH APPROXIMATELY 5% DARK LITHIC CLASTS
FINE TO MEDIUM SIZED GRAINS WITH FAIR TO
POOR SORTING; SUBANGULAR WITH LOW

SPHERICITY; FIRMLY FRIABLE TO MODERATE
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HARDNESS; LOW REACTION TO HCL SUGGESTS
SILICA CEMENT.

SILTSTONE = REDDISH BROWN TO DARK
YELLOWISH BROWN; CRUMBLY TO DENSE
TENACITY; FRACTURES FROM IRREGULAR TO
BLOCKY; TABULAR TO WEDGELIKE CUTTINGS;
EARTHY LUSTER; GRITTY TO SMOOTH TEXTURE;

THICK TO MASSIVE STRUCTURE.

SHALE = LIGHT GRAY TO GRAYISH YELLOW
GREEN; BRITTLE TO SLIGHTLY CRUNCHY
TENACITY; PLANAR FRACTURING; PLATY TO

TABULAR CUTTINGS; DULL TO SLIGHTLY
EARTHY LUSTER; SMOOTH TO SILTY TEXTURE.

NOTE = TRIPPED OUT AT 5074' TO RIG DOWN
MWD TOOLS ON 10/01/2009 AT 1:30 AM.

SILTSTONE = BROWNISH GRAY TO MODERATE
REDDISH BROWN; DENSE TO CRUMBLY TENACITY
TABULAR TO WEDGELIKE CUTTINGS; EARTHY
LUSTER,; SILTY TEXTURE WITH A THICK

STRUCTURE; FRACTURES FROM IRREGULAR TO
TABULAR.

SHALE = LIGHT GRAY TO TO LIGHT OLIVE
BROWN WITH OCCASSIONAL PALE PURPLE HUES;

TENACITY IS BRITTLE TO SLIGHTLY DENSE;
PLANAR FRACTURING; CUTTINGS RANGE FROM
MOSTLY PLANAR TO TABULAR; DULL TO EARTHY
LUSTER; SMOOTH TO SILTY TEXTURE; THIN ST

SANDSTONE = MEDIUM DARK GRAY TO GRAYISH
BROWN; FRAMEWORK CONSIST MOSTLY OF
QUARTZ WITH APPROXIMATELY 10% BLACK
LITHIC CLASTS CREATING A SALT AND PEPPER
APPEARANCE; FINE TO MEDIUM SIZED WITH

FAIR SORTING; SUB ROUNDED WITH MODERATE
SPHERICITY; MODERATE HARD TO HARD; NO
REACTION WITH HCL SUGGESTS SILICA CEMENT
TRACE AMOUNTS OF PYRITE ARE PRESENT AS
AN ACCESSORY MINERAL.

SILTSTONE = MEDIUM DARK GRAY TO MODERATE
BROWN TO GRAYISH BROWN; TENACITY IS
DENSE TO CRUNCHY; FRACTURES FROM BLOCKY
TO IRREGULAR; TABULAR TO SLIGHTLY

MASSIVE CUTTINGS; EARTHY LUSTER; TEXTURE
IS GRITTY TO SILTY; THICK STRUCTURE.

SHALE = MEDIUM BLUISH GRAY TO MEDIUM
GRAY WITH GRAYISH PURPLE HUES; TENACITY

IS BRITTLE TO SLIGHTLY CRUNCHY; PLANAR
FRACTURING; CUTTINGS ARE PLANAR TO
TABULAR; DULL TO EARTHY LUSTER; SMOOTH
TO SILTY TEXTURE; THIN STRUCTURE.

SANDSTONE = GRAYISH BROWN TO MEDIUM DARK
GRAY; QUARTZ FRAMEWORK WITH ABOUT 15%
BLACK LITHIC CLAST,; GRAINS RANGE FROM

FINE TO COARSE WITH POOR TO FAIR SORTING
SUBANGULAR TO SUBROUNDED WITH LOW TO

MODERATE SPHERICITY; HARD TO MODERATE
HARDNESS; GRAIN SUPPORTED WITH VERY
LITTLE REACTION TO HCL SUGGESTING SILICA
CEMENT; NO VISSIBLE BEDDING.

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH
GRAY; BRITTLE TO CRUMBLY TENACITY;
FRACTURES FROM BLOCKY TO IRREGULAR;
MASSIVE TO TABULAR CUTTINGS; DULL TO
EARTHY WITH A SLIGHT FROSTED LUSTER ON

SOME AREAS OF THE SAMPLE; SILTY TO GRITT

NOTE = LOST RETURNS FROM 5659' MD TO
5671 MD.

SANDSTONE = TRANSLUCENT TO WHITE TO VERY
LIGHT GRAY; QUARTZ FRAMEWORK; COARSE TO
FINE GRAINED WITH POOR SORTING;
SUBANGULAR WITH POOR SPHERICITY; FRIABLE
TO FIRMLY FRIABLE WITH MANY LOOSE GRAINS

MILD REACTION TO HCL SUGGESTS CALCITE/
SILICA CEMENT; PYRITE PRESENT AS AN
ACCESSORY MINERAL.

SHALE = LIGHT TO MEDIUM DARK GRAY;

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

SILTSTONE = PALE RED TO GRAYISH RED IN
COLOR; BRITTLE TO NEARLY PULVERANT IN
TENACITY; MOTTLED TO IRREGULAR FRACUTRE;
CUTTINGS ARE TABULAR TO WEDGELIKE; DULL
TO FROSTED LUSTER EXHIBITED; SILTY TO

GRITTY TEXTURE; THIN TO THICK STRUCTURE
APPARENT.

SANDSTONE = WHITE TO YELLOWISH GRAY IN
COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE
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GRAIN SIZE; FAIR TO WELL SORTED; ROUNDED
TO SUBROUNDED GRAINS WIT MODERATE TO
HIGH SPHERICITY; FIRMLY FRIABLE TO HARD;
SILICA CEMENTATION; NO DISCERNIBLE
FABRIC OR BEDDING; CALCITE GRAINS SEEN
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IN MATRIX; NO VISIBLE POROSITY; LOW GAS
SHOWS FROM THIS SANDSTONE.
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SHALE = LIGHT BLUISH GRAY TO MEDIUM TO
MEDIUM LIGHT GRAY IN COLOR; DENSE TO
CRUMBLY IN TENACITY; SPLINTERY TO PLANAR
FRACTURE; CUTTINGS ARE PLATY TO TABULAR
IN APPEARANCE; WAXY TO DULL LUSTER
EXHIBITED; CLAYEY TO SLIGHTLY SILTY
TEXTURE; THIN STRUCTURE APPARENT.

CARBONACEOUS SHALE = GREENISH BLACK TO
GRAYISH BLACK IN COLOR; BRITTLE TO
PULVERANT IN TENACITY; PLANAR TO MOTTLED
FRACTURE; CUTTINGS ARE WEDGELIKE TO
TABULAR IN HABIT; GREASY TO DULL LUSTER;
SMOOTH TO CLAYEY TEXTURE; THIN TO
LAMINAE STRUCTURE APPARENT.

SILTSTONE = PALE OLIVE TO VERY LIGHT
GRAY IN COLOR; DENSE TO BRITTLE IN
TENACITY; IRREGULAR 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 IN TENACITY; HACKLY TO
PLANAR FRACTURE; CUTTINGS ARE TABULAR TO
EQUANT IN APPEARANCE; METALLIC LUSTER;
SMOOTH TEXTURE; THICK TO THIN STRUCTURE
APPARENT.

SANDSTONE = WHITE TO LIGHT GRAY WITH
MODERATE YELLOWISH BROWN HUES; MEDIUM TO
FINE SIZED GRAINS WITH FAIR SORTING;
SUBROUNDED WITH MODERATE TO HIGH
SPHERICITY; HARD TO MODERATE HARD; GRAIN
SUPPORTED; QUARTZ FRAMEWORK WITH
APPROXIMATELY 5%-10% BLACK LITHIC CLASTS
SILICA CEMENT; TRACE AMOUNTS OF PYRITE

AND CALCITE AS ACCESSORY MINERALS.

CARBONACEOUS SHALE = DARK GRAY TO BLACK;
DENSE TO BRITTLE TENACITY; BLOCKY TO
SLIGHTLY CONCHOIDAL FRACTURING; NODULAR
TO WEDGELIKE CUTTINGS; EARTHY TO
RESINOUS LUSTER; SILTY TO SMOOTH TEXTURE
THIN TO THICK STRUCTURE.

SHALE = PALE OLIVE TO MEDIUM LIGHT GRAY
TO LIGHT BLUISH GRAY; DENSE TO BRITTLE
TENACITY; FRACTURES FROM PLANAR TO
SPLINTERY; PLATY TO SCALY CUTTINGS; DULL
TO SLIGHTLY WAXY LUSTER; TEXTURE IS
SMOOTH TO SILTY; THIN TO LAMINAE
STRUCTURE.

SILTSTONE = DARK YELLOWISH BROWN TO
BROWNISH BLACK; DENSE TO CRUMBLY
TENACITY; FRACTURES FROM MOSTLY BLOCKY
TO OCCASSIONALLY IRREGULAR; TABULAR TO
SLIGHTLY MASSIVE CUTTINGS; EARTHY WITH A
SLIGHT FROSTED LUSTER; TEXTURE IS SILTY
TO GRITTY; THICK STRUCTURE.

SANDSTONE = WHITE TO MEDIUM DARK GRAY
WITH SOME MODERATE GREENISH YELLOW HUES;
QUARTZ FRAME WORK WITH APPROXIMATELY 10%
BLACK LITHIC CLASTS; FINE GRAIN SIZE

WITH WELL SORTING; SUBROUNDED; HARD TO
MODERATE HARD; GRAINS SUPPORTED WITH
SILICA CEMENT; VERY SLIGHT REACTION TO

HCL SUGGESTS SOME CALCITE GRAINS MAY BE
PRESENT.

SHALE = LIGHT GRAY TO GREENISH GRAY;
TENACITY IS BRITTLE TO CRUNCHY; PLANAR
TO SPLINTERY FRACTURING; SCALY TO
TABULAR CUTTINGS; LUSTER IS DULL TO WAXY
SMOOTH TO SILTY TEXTURE; THIN STRUCTURE.

SILTSTONE = LIGHT OLIVE GRAY TO VERY

LIGHT GRAY IN COLOR; DENSE TO BRITTLE IN
TENACITY; CONCHOIDAL TO PLANAR FRACTURE;
NODULAR TO WEDGELIKE CUTTINGS HABIT;
DULL TO EARTHY LUSTER EXHIBITED; SILTY

TO GRITTY TEXTURE; THIN STRUCTURE
APPARENT.

SANDSTONE = WHITE TO YELLOWISH GRAY IN
COLOR; QUARTZ FRAMEWORK WITH ABOUT 3%
BLACK LITHIC FRAGMENTS; MEDIUM TO VERY
FINE GRAIN SIZE; FAIR SORTING; GRAINS

ARE ANGULAR TO SUBROUNDED WITH LOW TO
MODERATE SPHERICITY; FRIABLE TO FIRMLY
FRIABLE; CALCITE CEMENT; TIGHT SAND WITH
NO VISIBLE POROSITY; POINT CONTACT
FABRIC WITH NO VISIBLE BEDDING; LOW GAS
SHOWS.

SHALE = GREENISH GRAY TO MEDIUM GRAY IN
COLOR; DENSE TO CRUCNHY IN TENACITY;
HACKLY TO IRREGULAR FRACTURING; CUTTINGS
ARE WEDGELIKE TO NODULAR IN HABIT; WAXY
TO DULL LUSTER EXHIBITED; CLAYEY TO

SILTY TEXTURE, SOME ABRUPT CONTACTS WITH

SILTSTONE = MODERATE REDDISH BROWN TO
GRAYISH ORANGE IN COLOR; DENSE TO



2 | |BRITTLE IN TENACITY; BLOCKY TO PLANAR
¢| [FRACTURE; CUTTINGS ARE WEDGELIKE TO
{ ‘ NODULAR, SOME MASSIVE; EARTHY TO FROSTED
<
B
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LUSTER EXHIBITED; SILTY TO GRITTY LUSTER
THIN STRUCTURE APPARENT.

00TZ.

SANDSTONE = WHITE TO VERY LIGHT GRAY IN
COLOR; QUARTZ FRAMEWORK. MEDIUM TO FINE

GRAIN SIZE; FAIR TO WELL SORTED; GRAINS

= | |ARE ROUNDED TO SUBANGULAR WITH MODERATE
TO HIGH SPERICITY; HARDNESS RANGES FROM
FRIABLE TO MODERATELY HARD; CALCITE

|| |CEMENT; NO DISCERNIBLE BEDDING; NO

7 | |[VISIBLE POROSITY; LOW TO MODERATE GAS

‘% SHOWS.

00¢.

.| |SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
“1| |IN COLOR; BRITTLE TO CRUMBLY IN TENACITY

i% {| [BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE

SCALY TO ELONGATED IN APPEARANCE; WAXY
TO DULL LUSTER EXHIBITED; CLAYEY TO
SLIGHTLY SILTY TEXTURE; THIN STRUCTURE
APPARENT.

00€.L

SILTSTONE = LIGHT BROWNISH GRAY TO LIGHT
GRAY IN COLOR; DENSE TO CRUMBLY IN
TENACITY; IRREGULAR TO BLOCKY FRACTURE;
CUTTINGS ARE NODULAR TO WEDGELIKE IN
APPEARANCE; EARTHY TO FROSTED LUSTER
EXHIBITED; SILTY TO GRITTY IN TEXTURE;
THICK STRUCTURE APPARENT.

SANDSTONE = LIGHT GRAY TO WHITE IN COLOR
QUARTZ FRAMEWORK WITH 3 - 5% BLACK
LITHIC FRAGMENTS GIVING A SALT AND
PEPPER APPEARANCE; MEDIUM TO FINE GRAIN
SIZE WITH SOME COARSE GRAINS; FAIR TO
WELL SORTED; GRAINS ARE SUBANGULAR TO
SUBROUNDED WITH MODERATE SPHERICITY;
EASILY TO FIRMLY FRIABLE; CALCITE CEMENT
NO VISIBLE POROSITY; MODERATE TO LOW GAS
SHOWS.
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NOTE = LOST RETURNS @ 7500'.

SHALE = PALE BLUE TO MEDIUM GRAY;
TENACITY IS BRITTLE TO CRUMBLY; PLANAR
TO SLIGHTLY BLOCKY FRACTURING; SCALY TO
TABULAR CUTTINGS; DULL WO WAXY LUSTER;
TEXTURE IS SMOOTH TO SILTY TO SLIGHTLY
CLAYEY; THIN STRUCTURE.
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W

SANDSTONE = TRANSLUCENT TO WHITE TO
LIGHT GRAY; QUARTZ FRAMEWORK WITH SOME
CRYSTAL CLEAR SILICA WICH INDICATES
FRACTURING AND ABOUT 10% BLACK LITHIC
CLASTS; FINE TO MEDIUM SIZED WITH FAIR
TO WELL SORTING; SUBROUNDED TO
SUBANGULAR WITH MODERATE TO LOW
SPHERICITY; FIRMLY FRIABLE TO MODERATE
HARDNESS WITH SOME LOOSE GRAINS;
STRONG REACTION WITH HCL SUGGESTS
CALCITE CEMENT,; PYRITE AS ACCESSORY.

PP 3300
GPM 348
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4958
AX GAS 4780

0042

WF 850 @714
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)’: WOB 24-30
RPM 35-65
>
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SHALE = LIGHT GRAY TO PALE BLUE; BRITTLE
TO CRUNCHY TENACITY; FRACTURES FROM
PLANAR TO IREGULAR; SCALY TO TABULAR
CUTTINGS; DULL LUSTER; SMOOTH TEXTURE;
THIN STRUCTURE.
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LOST RETURNS @ 7856 é
I

008.

|

NOTE = LOST COMPLETE RETURNS @ 7856'".

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY IN
COLOR; TOUGH TO DENSE IN TENACITY;
PLANAR TO IRREGULAR FRACTURE; CUTTINGS
ARE NODULAR TO WEDGELIKE IN APPEARANCE;
DULL TO EARTHY LUSTER EXHIBITED; SILTY

TO CLAYEY TEXTURE; THIN STRUCTURE.
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WOB 30

18 RPM 69
PP 1017
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r NB # 3,9 7/8f,in
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< WOB 22
AX GAS393u RPM 60
f PP 1500
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. TtlGas 500> <150 Avg RPM 0><200 RO
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3 Flare Ht. 100> 1 WE 800 @ 801
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SANDSTONE = WHITE TO NEARLY COLORLESS

IN COLOR; QUARTZ FRAMEWORK WITH CALCITE
AND BLACK LITHIC FRAGMENTS PRESENT;
COARSE TO VERY FINE GRAIN SIZE; POOR
SORTING;GRAINS ARE ANGULAR TO SUBROUNDED
WITH LOW TO MODERATE SPHERICITY; SILICA
CEMENT; HARDNESS RENGES FROM FRIABLE TO
MODERATELY HARD; NO VISIBLE POROSITY;

LOW TO MODERATE GAS SHOWS FROM THIS
SANDSTONE.
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Mo At \p - AN
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CG 24— 4

MAX.GAS 197u | SHALE = GREENISH GRAY TO MEDIUM DARK

= GRAY IN COLOR; DENSE TO BRITTLE IN
TENACITY; IRREGULAR TO CONCHOIDAL
FRACTURE; CUTTINGS AREWEDGELIKE TO
TABULAR IN HABIT; WAXY TO DULL LUSTER

g EXHIBITED; SMOOTH TO CLAYEY TEXTURE;

NIGHT.TOUR 7| [THIN STRUCTURE APPARENT; NONCALCAREOUS.
SANDSTONE = LIGHT GRAY TO WHITE TO
TRANSLUCENT; QUARTZ FRAMEWORK WITH MANY
LOOSE GRAINS; MEDIUM TO FINE SIZED WITH

FAIR TO WELL SORTING; SUBANGULAR TO
SUBROUNDED; MODERATE SPHERICITY; FRIABLE

00718

| e A

e
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% MAX GAS 70u

TO MODERATE HARDNESS DEPENDING ON THE
SPECIMEN; GRAIN SUPPORTED WITH CALCITE/
SILICEOUS CEMENT AS SUGGESTED BY A
STRONG REACTION WITH HCL.

Howne
Pl

0028

SHALE = MEDIUM DARK GRAY TO LIGHT GRAY;

TENACITY IS DENSE TO CRUNCHY; FRACTURES

FROM PLANAR TO SPLINTERY; TABULAR TO

ELONGATED CUTTINGS; DULL TO EARTHY

WE 700 @ 63 % | |LUSTER; SMOOTH TO SILTY TEXTURE; LAMINAE
TO THIN STRUCTURE.

'

Ma AL AN At A A

SILTSTONE = LIGHT GRAY TO MEDIUM DARK
GRAY; TENACITY IS DENSE TO CRUMBLY;
FRACTURES FROM IRREGULAR TO BLOCKY;
TABULAR TO WEDGELIKE CUTTINGS; EARTHY
LUSTER; THIN STRUCTURE.

10/09/2009

(010]34°]
\ A A AN A,
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SANDSTONE = WHITE TO TRANSLUCENT TO
LIGHT GRAY; FRAMEWORK CONSISTS OF MOSTLY
QUARTZ GRAINS WITH SOME CALCITE IN THE
MATRIX; MEDIUM TO FINE SIZED WITH FAIR

TO WELL SORTING; ANGULAR TO SUBROUNDED
WITH MODERATE SOHERICITY; MODERATE
HARDNESS WITH MANY LOOSE GRAINS; GRAIN
SUPPORTED WITH SOME CALCITE MATRIX;
MODERATE TO STRONG REACTION WITH HCL.

VIV

0018

WA M

SHALE = LIGHT GRAY TO DARK GRAY COLORING
TENACITY IS DENSE TO BRITTLE TO SLIGHTY
CRUNCHY; PLANAR TO SPLINTERY TO SLIGHTLY
CONSHOIDAL FRACTURING; PLATY TO
ELONGATED CUTTINGS; DULL TO SLIGHTLY
WAXY LUSTER; SILTY TO SMOOTH TEXTURE;
LAMINAE TO THIN STRUCTURE.

MAX GAS 123u J
5 ¢
1N 2 WF 600 @ 847
)

TtlGas 500> <150 SAvg RPM___ 0><200 ROP 0><400  MSE
CO2  10K>| <30K_Avg Torque  0><50 Avg W/ 0>
G 16dare Ht. 100> {

e

Vv

SILTSTONE = MEDIUM DARK GRAY TO DARK
GRAY IN COLOR; DENSE TO BRITTLE TENACITY
SAMPLE SHOWS BLOCKY TO PLANAR FRACTURE;
CUTTINGS ARE NODULAR TO WEDGELIKE IN
APPEARANCE; DULL TO EARTHY LUSTER; SOME
PYRITE VISIBLE IN MATRIX; SILTY TO

SLIGHTLY GRITTY TEXTURE; THIN TO THICK
STRUCTURE APPARENT.
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MAX-GAS 218u DAY TOUR

— 1 WOB 29
: RPM 62
I PP 1850
GPM 397
7 ge 37u
EFHANGlNG SCREENS
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AX GAS464t———
S

MAX GAS 126U
b

e N [ M

0098

SANDSTONE = WHITE TO NEARLY COLORLESS;
QUARTZ FRAMEWORK; GRAINS RANGE FROM
COARSE TO FINE; POOR TO FAIR SORTING;
GRAINS ARE ANGULAR TO SUBROUNDED WITH
LOW TO MODERATE SPHERICITY; HARDNESS
RANGES FROM FIRMLY FRIABLE TO MODERATELY
HARD; CALCITE CEMENT;NO VISIBLE POROSITY
LOW GAS SHOWS FROM THIS SAND.

WF 500 @

|-y
wwrrh b

00.8

SHALE = GREENISH GRAY TO MEDIUM LIGHT
GRAY IN COLOR; DENSE TO BRITTLE TENACITY
SPLINTERY TO PLANAR FRACTURE; CUTTINGS
ARE NODULAR TO ELONGATED IN HABIT; WAXY
TO DULL LUSTER EXHIBITED; SMOOTH TO
CLAYEY TEXTURE; THIN STRUCTURE APPARENT.

NOTE = INTERMEDIATE TD REACHED AT 8806
MD ON 10/9/2009 AT 11:55 AM.

R/ESCALE GAS<0-1000:
CG 71u
= GAS1937u |
4752ppm |
200

e

NB#4, 61/8"

HUGHES QD 406

120 Hours 3839'
NIGHT TOUR

0088

SANDSTONE = WHITE TO TRANSLUCENT TO
MEDIUM LIGHT GRAY; QUARTZ FRAMEWORK WITH
TRACE AMOUNTS OF CARBONACEOUS SHALE
IMBEDDED; FINE TO COARSE GRAINED WITH
POOR SORTING; ANGULAR TO SUBANGULAR WITH
LOW SPHERICITY; FIRMLY FRAIBLE; CALCITE
WITH GRAIN SUPPORT.

SHALE = MEDIUM DARK GRAY TO LIGHT GRAY;
TENACITY IS BRITTLE TO CRUNCHY; PLANAR
TO SPLINTERY FRACTURING; PLATY TO SCALY
CUTTINGS; LUSTER IS DULL TO EARTHY;
SMOOTH TEXTURE; LAMINAE TO THIN
STRUCTURE.

0068

12/24/2009

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK
GRAY; TOUGH TO DENSE TENACITY; FRACTURES
FROM IRREGULAR TO BLOCKY; CUTTINGS ARE
MASSIVE TO TABULAR; LUSTER IS EARTHY TO
WAXY LUSTER; GRITTY TO SILTY TEXTURE;
THICK STRUCTURE.

<200 ROP 0>
<50 Avg WO 0>

8
CO2 10K> ©
__Flare Ht. 100> ©

SANDSTONE = WHITE TO TRANSLUCENT TO
MEDIUM LIGHT GRAY; QUARTZ FRAMEWORK WITH

> APPROXIMATELY 10% BLACK LITHIC CLASTS;
4 COARSE TO MEDIUM SIZED WITH POOR SORTING
SUBANGULAR WITH LOW SPHERICITY; FRIABLE
TO FIRMLY FRIABLE; STRONG REACTION WITH
8 HCL SUGGESTS CALCITE CEMENT; MODERATE
o GAS ASSOCIATED WITH SAMPLE DEPTH.
© DAY TOUR
1050 ———— SHALE = PALE OLIVE TO MEDIUM LIGHT GRAY
AX GAS 517u IN COLOR; BRITTLE TO CRUMBLY IN TENACITY
AX.GAS 649u BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE
' WOB 16 - 18 PLATY TO TABULAR IN APPEARANCE; WAXY TO
i% RPM 40 - 65 EARTHY LUSTER EXHIBITED; CLAYEY TO SILTY
S PP 1680 TEXTURE; THIN STRUCTURE APPARENT.
GPM 209
Ag'r;Aqam.. WE 400 @ 9199' SILTSTONE = DARK GREENISH GRAY TO MEDIUM

< GRAY IN COLOR; DENSE TO BRITTLE TENACITY
PLANAR TO IRREGULAR FRACTURE; CUTTINGS
ARE FLAKY TO WEDGELIKE IN APPEARANCE;
DULL TO EARTHY LUSTER EXHIBITED; SILTY
TO GRITTY TEXTURE; THIN STRUCTURE
APPARENT; NO DISCERNIBLE ACCESSORIES.

LIB GAS EQUIPMENTT
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0026
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SANDSTONE = BLUISH WHITE TO WHITE TO
NEARLY TRANSLUCENT IN COLOR; QUARTZ
FRAMEWORK WITH APPROXIMATELY 5% BLACK

LITHIC FRAGMENTS; GRAINS ARE COARSE TO
FINE IN SIZE; FAIR SORTING; GRAINS ARE
ROUNDED TO SUBANGULAR WITH MODERATE
SPHERICITY; HARDNESS RANGES FROM FRIABLE
TO MODRATELY HARD; SILICA CEMENT; SOME

:
K

CALCITE GRAINS VISIBLE IN THE SAMPLE;
MODERATE TO HIGH GAS SHOWS IN THIS SAND.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM DARK
GRAY IN COLOR; BRITTLE TO CRUMBLY IN

0016

TENACITY; IRREGULAR TO PLANAR FRACTURE;
CUTTINGS ARE FLAKY TO TABULAR IN HABIT,
WAXY TO DULL LUSTER EXHIBITED; SMOOTH TO
CLAYEY TEXTURE; THIN STRUCTURE APPARENT.

<150 AvgR z

CARBONACEOUS SHALE = BROWNISH GRAY TO
BROWNISH BLACK IN COLOR; DENSE TO
CRUMBLY IN TENACITY; CUTTINGS RANGE FROM
MASSIVE TO WEDGELIKE IN HABIT; PLANAR
FRACTURE; SILTY TO GRITTY TEXTURE; THIN

0><200 ROP %

TO LAMINAE STRUCTURE APPARENT.

SILTSTONE = MEDIUM GRAY TO BROWNISH GRAY
TENACITY IS DENSE TO BRITTLE; FRACTURES
FROM MOSTLY BLOCKY TO IRREGULAR;

CUTTINGS ARE TABULAR,; LUSTER IS EARTHY
TO OCCASSIONALY SPRKLING; SILTY TO
GRITTY TEXTURE; THICK STRUCTURE.

SANDSTONE = WHITE TO MEDIUM LIGHT GRAY

TO OCCASSIONALY TRANSLUNCENT; QUARTZ
FRAMEWORK; FINE TO MEDIUM SIZED GRAINS
WITH FAIR SORTING; SUBANGULAR TO
SUBROUNDED WITH MODERATE SPHERICITY;
GRAIN SUPPORTED; MODERATE HARDNESS;

VERY SLIGHT REACTION WITH HCL SUGGESTS
SILICA CEMENT; TRACE AMOUNTS OF PYRITE
PRESENT AS AN ACCESSORY MINERAL.

SHALE = LIGHT GRAY WITH PALE BLUE HUES;

TENACITY IS BRITTLE TO SLIGHTLY CRUNCHY;
FRACTURES FROM MOSTLY PLANAR TO
OCCASSIONALY SPLINTERY; CUTTINGS ARE
PLATY TO SCALY; LUSTER IS DULL TO WAXY;
TEXTURE IS SMOOTH; LAMINAE TO THIN

STRUCTURE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
MEDIUM DARK GRAY; TENACITY IS CRUMBLY TO
BRITTLE; FRACTURES FROM BLOCKY TO PLANAR

CUTTINGS ARE TABULAR; EARTHY TO SLIGHTLY
POLISHED LUSTER; SMOOTH TO SILTY TEXTURE
THIN STRUCTURE.

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK

GRAY TO BROWNISH BLACK; DENSE TENACITY;
FRACTURES FROM PLANAR TO IRREGULAR,;
CUTTINGS ARE TABULAR TO WEDGELIKE;
LUSTER IS EARTHY TO SLIGHTLY SPARKLING;
SILTY TO GRITTY TEXTURE; THICK STRUCTURE

SANDSTONE = YELLOWISH GRAY TO WHITE IN
COLOR; QUARTZ FRAMEWORK; GRAIN SIZE
RANGES FROM MEDIUM TO FINE; FAIR TO WELL
SORTED; GRAINS ARE ANGULAR TO SUBROUNDED

WITH LOW TO MODERATE SPHERICITY; SAMPLE
IS EASILY TO FIRMLY FRIABLE; CALCITE
CEMENT; POINT CONTACT FABRIC WITH NO
VISIBLE POROSITY; SOME LIMONITE AND
CHLORITE GRAINS SEEN IN SAMPLE; NO

VISIBLE BEDDING; MODERATELY LOW TO
MODERATELY HIGH GAS SHOWS FROM THIS
SANDSTONE.

SHALE = DARK GREENISH GRAY TO MEDIUM

DARK GRAY IN COLOR; DENSE TO CRUMBLY IN
TENACITY; SAMPLE SHOWS IRREGULAR TO
BLOCKY FRACTURE; CUTTINGS RANGE FROM
MASSIVE TO ELONGATED IN APPEARANCE; WAXY
TO DULL LUSTER EXHIBITED; CLAYEY TO

SILTY TEXTURE; THIN TO LAMINAE STRUCTURE

CARBONACEOUS SHALE = MEDIUM BLUISH GRAY
TO GRAYISH BLACK IN COLOR; BRITTLE TO
PULVERANT TENACITY; MOTTLED TO IRREGULAR

FRACTURE; CUTTINGS ARE NODULAR TO PLATY
IN APPEARANCE; WAXY TO EARTHY LUSTER,;
SMOOTH TO SILTY TEXTURE; THIN TO LAMINAE
STRUCTURE APPARENT.

SILTSTONE = BROWNISH BLACK TO MEDIUM
DARK GRAY IN COLOR; DENSE TO CRUMBLY
TENACITY; PLANAR TO BLOCKY FRACTURE;
CUTTINGS ARE NODULAR TO WEDGELIKE IN
HABIT; SILTY TO GRITTY, NEARLY GRANULAR

TEXTURE; THIN STRUCTURE APPARENT.

SANDSTONE = MEDIUM LIGHT GRAY TO
TRANSLUCENT TO WHITE; QUARTZ FRAMEWORK
WITH LESS THAN 5% BLACK LITHIC CLASTS;

FINE GRAINED WITH WELL SORTING;
SUBROUNDED WITH MODERATE SPHERICITY;
MODERATE HARD TO FIRMLY FRIABLE WITH
SOME LOOSE GRAINS; CERY SLIGHT REACTION
WITH HCL INDICATES A SILICA CEMENT;

TGas 1Ky & 0><400
10K> O x30K Avg To e 0><50 Avg WO
Flare Ht. 100> © NIGHT TOUR
:;VIAX GAS 180u
CMAX-GAS 755t— s
7| f
C ]
AX GAS 8481~ fox)
= o Jl
ceisgze——— © e
2
|
1
[
L
\l T
S L
O —
: 3
j 12/25/2009
S i
(@]
o
) f : g
(o]
o _
%
= DAY TOUR
o K150 AvgR 0><299h 300 @ 936P
> © K30K Avg Tor 0><5Qy08 16 AMY
> S RPM 45 - 60
PP 2050
GPM 227
o
- B
o
i E %
o
[N)
8
-
|_\ %
o
w
o
i §
é NIGHT TOUR

GRAIN SUPPORTED; MODERATE TO HIGH GAS

ASSOCIATED WITH SPECIMEN.
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SHALE = BROWNISH GRAY TO MEDIUM LIGHT
GRAY; BRITTLE TENACITY; PLANAR TO
SLIGHTLY SPLINTERY FRACTURING; PLATY
CUTTINGS; LUSTER IS DULL TO EARTHY;
SMOOTH TEXTURE; THIN TO THICK STRUCTURE.

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH
BLACK; TENACITY IS DENSE TO BRITTLE;

PLANAR TO BLOCKY FRACTURING; TABULAR
CUTTINGS; LUSTER IS EARTHY WITH
OCCASSIONAL SPARKLING AREAS; TEXTURE IS
GRITTY; THICK STRUCTURE.

CARBONACEOUS SHALE = BLACK TO DARK GRAY;
TENACITY IS CRUMBLY TO DENSE; FRACTURES
FROM BLOCKY TO PLANAR; CUTTINGS ARE
TABULAR TO WEDGELIKE; LUSTER IS WAXY TO
SLIGHTLY POLISHED; SMOOTH TO SILTY
TEXTURE; THIN STRUCTURE.

SANDSTONE = TRANSLUCENT TO LIGHT GRAY;
QUARTZ FRAMEWORK WITH MANY LOOSE GRAINS;
FINE SIZED WITH WELL SORTING; SUBANGULAR
WITH LOW TO MODERATE SPHERICITY;

FRIABLE TO MODERATE HARDNESS; GRAIN
SUPPORTED; VERY SLIGHT REACTION WITH HCL
SUGGESTS SILICA CEMENT; HIGH GAS
ASSOCIATED WITH SAMPLE.

SHALE = LIGHT BLUISH GRAY TO DARK GRAY

IN COLOR; DENSE TO BRITTLE TENACITY;
PLANAR TO CONCHOIDAL FRACTURE; CUTTINGS
RANGE FROM PLATY TO TABULAR IN HABIT;
WAXY TO EARHTY LUSTER; CLAYEY TO SILTY,
ALMOST GRITTY TEXTURE; THIN STRUCTURE
APPARENT; NON-CALCAREOUS.

SILTSTONE = OLIVE GRAY TO DARK GRAY IN
COLOR; TOUGH TO BRITTLE IN TENACITY;
CONCHOIDAL TO BLOCKY FRACTURE; CUTTINGS
ARE NODULAR TO WEDGELIKE IN APPEARANCE;
DULL TO EARTHY LUSTER EXHIBITED; SILTY

TO GRITTY TEXTURE; THIN STRUCTURE.

COAL = GRAYISH BLACK TO BLACK IN COLOR;
BRITTLE TO CRUNCHY IN TENACITY; HACKLY

TO IRREGULAR FRACTURE; CUTTINGS ARE
PLATY TO FLAKY IN APPEARANCE; METALLIC

TO GREASY LUSTER EXHIBITED; SMOOTH TO
CLAYEY TEXTURE; THIN STRUCTURE APPARENT.

CARBONACEOUS SHALE = BROWNISH BLACK TO
GRAYISH BLACK IN COLOR; BRITTLE TO
PULVERANT IN TENACITY; PLANAR TO BLOCKY
FRACTURE; CUTTINGS ARE PLATY TO SCALY IN
APPEARANCE; WAXY TO EARTHY LUSTER
EXHIBITED; CLAYEY TO SILTY TEXTURE; THIN
STRUCTURE APPARENT.

SANDSTONE = PALE YELLOWISH BROWN TO
WHITE IN COLOR; QAURTZ FRAMEWORK; MEDIUM
TO FINE GRAIN SIZE; FAIR SORTING; GRAINS

ARE ROUNDED TO SUBANGULAR WITH MODERATE
TO HIGH SPHERICITY; FIRMLY FRIABLE TO
MODERATELY HARD; PRIMARILY SILICA CEMENT
SOME CALCITE; GRAIN SUPPORTED;NO VISIBLE
POROSITY; GRADATIONAL BEDDING SEEN IN
SAMPLE, WITH GRADATION DOWN TO SILTSTONE
MODERATELY HIGH GAS SHOWS.

SILTSTONE = BROWNISH GRAY TO DARK GRAY;
TENACITY IS BRITTLE TO CRUMBLY; PLANAR
TO IRREGULAR FRACTURING; TABULAR
CUTTINGS; EARTHY LUSTER; GRITY TO SILTY
TEXTURE; THIN STRUCTURE.

SHALE = MEDIUM BLUISH GRAY TO MEDIUM
GRAY; TENACITY IS BRITTLE TO SLICHTLY
CRUNCHY; FRACTURES FROM SPLINETERY TO
PLANAR; CUTTINGS ATE PLATY TO ELONGATED;
DULL LUSTER; SMOOTH TEXTURE; THIN TO
LAMINAE STRUCTURE.

CARBONACEOUS SHALE = BLACK TO OLIVE
BLACK; BRITTLE TENACITY; SPLINTERY TO
BLOCKY FRACTURING; TABULAR TO WEDGELIKE
CUTTINGS; POILISHED TO EARTHY LUSTER;
CLAYEY TO SMOOTH TEXTURE; THICK
STRUCTURE.

COAL = BLACK; CRUMBLY TO PULVERULENT
TENACITY; FRACTURES FROM BLOCKY TO
CONCHOIDAL TO SPLINTERY; WEDGELIKE TO
NODULAR CUTTINGS; RESINOUS TO POLISHED
LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO
LIGHT GRAY; QUARTZ FRAMEWORK WITH MANY
LOOSE GRAINS; FINE SIZED WITH WELL
SORTING; SUBROUNDED TO SUBANGULAR WITH
MODERATE SPHERICITY; FRIABLE TO EASILY
FRIABLE; MILD REACTION WITH HCL SUGGESTS
CALCAREOUS/SILICA CEMENT; GRAIN
SUPPORTED.

SILTSTONE = BROWNISH GRAY TO OLIVE GRAY
TO MEDIUM GRAY; BRITTLE TO CRUNCHY
TENACITY; PLANAR FRACTURING; TABULAR TO
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PLATY CUTTINGS; EARTHY TO WAXY LUSTER;
SILTY TO GRITTY TEXTURE; THIN STRUCTURE.

SILTSTONE = DARK GREENISH GRAY TO DARK
GRAY IN COLOR; TOUGH TO BRITTLE TENACITY
SAMPLE SHOWS IRREGULAR TO PLANAR
FRACTURE; CUTTINGS ARE SCALY TO TEBULAR
IN APPEARANCE; DULL TO FROSTED LUSTER
EXHIBITED; SILTY TO SLIGHTLY GRANULAR
TEXTURE; THIN STRUCTURE APPARENT.

SHALE = VERY LIGHT GRAY TO MEDIUM LIGHT
GRAY IN COLOR; BRITTLE TO CRUNCHY
TENACITY; PLANAR FRACTURE; CUTTINGS ARE
PLATY TO ELONGATED IN APPEARANCE; WAXY
TO DULL LUSTER EXHIBITED; SMOOTH TO
SILTY TEXTURE; THIN STRUCTURE APPARENT;
MICA PRESENT AS AN ACCESSORY MINERAL.

SANDSTONE = VERY PALE ORANGE TO WHITE IN
COLOR; QUARTZ FRAMEWORK; COARSE TO
FINE GRAIN SIZE; POOR TO FAIR SORTING;
GRAINS ARE ANGULAR TO SUBROUNDED WITH
MODERATE SPHERICITY; FIRMLY FRIABLE TO
HARD; ABUNDANT LOOSE GRAINS IN SAMPLE
TRAY; SILICA CEMENT,; NO VISIBLE POROSITY
OR BEDDING; PYRITE VISIBLE IN MATRIX;

LOW TO MODERATE GAS SHOWS.

CARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK IN COLOR; BRITTLE TO CRUMBLY IN
TENACITY; HACKLY TO PLANAR FRACTURE;
CUTTINGS ARE PLATY TO TABULAR IN HABIT,
RESINOUS TO WAXY LUSTER EXHIBITED;SMOOTH
TO SILTY TEXTURE; THIN STRUCTURE.

COAL = GRAYISH BLACK IN COLOR; BRITTLE

TO PULVERANT IN TENACITY; MOTTLED TO
BLOCKY FRACTURE; CUTTINGS ARE ELONGATED
TO WEDGELIKE IN APPEARANCE; METALLIC TO
VITREOUS LUSTER EXHIBITED;SMOOTH TEXTURE
THIN STRUCTURE APPARENT.

SILTSTONE = LIGHT OLIVE GRAY TO DARK

GRAY IN COLOR; TOUGH TO CRUMBLY IN
TENACITY; CONCHOIDAL TO BLOCKY FRACTURE;
CUTTINGS ARE NODULAR TO WEDGELIKE IN
APPEARANCE; DULL TO EARTHY LUSTER; SILTY
TO GRITTY TEXTURE; THIN TO THICK
STRUCTURE APPARENT.

SHALE = LIGHT BLUISH GRAY TO MEDIUM GRAY
TENACITY IS BRITTLE TO CRUNCHY; PLANAR
TO SPLINTERY FRACTURING; SCALY TO PLATY
CUTTINGS; DULL TO SLIGHTLY WAXY LUSTER;
SMOOTH TEXTURE; LAMINAE TO THIN
STRUCTURE.

SANDSTONE = TRANSLUCENT TO WHITE TO

LIGHT GRAY WITH SOME LIGHT BROWN HUES;
QUARTZ FRAMEWORK WITH MANY LOOSE GRAINS;
FINE TO MEDIUM SIZED WITH FAIR SORTING;
SUBROUNDED TO SUBANGULAR WITH MODERATE
TO SPHERICITY; EASILY FRIABLE TO FIRMLY
FRIABLE; GRAIN SUPPORTED WITH SILICA
CEMENT; HIGH GAS ASSOCIATED WITH SAMPLE.

CARBONACEOUS SHALE = OLIVE GRAY TO BROWN
TO BLACK; DENSE TO BRITTLE TENACITY;

BLOCKY TO CONCHOIDAL TO SLIGHTLY PLANAR
FRACTURING; TABULAR CUTTINGS; EARTHY
LUSTER; SILTY TO SMOOTH TEXTURE; THIN
STRUCTURE.

SILTSTONE = DUSKY BROWN TO BROWNISH
BLACK; TENACITY IS DENSE TO CRUNCHY;
CUTTINGS ARE MASSIVE TO TABULAR,;
FRACTURES FROM IRREGULAR TO BLOCKY;
SPARKLING TO EARTHY LUSTER; TEXTURE IS
GRITTY TO SILTY; THICK STRUCTURE.

SHALE = PALE BLUE TO MEDIUM BLUISH GRAY
TO MEDIUM LIGHT GRAY; BRITTLE TENACITY;
SPLINTERY FRACTURING; PLATY TO SCALY
CUTTINGS; WAXY TO DULL LUSTER; SMOOTH
TEXTURE; LAMINAE STRUCTURE.

SANDSTONE = VERY PALE ORANGE TO WHITE IN
COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE
GRAIN SIZE; FAIR TO WELL SORTED; GRAINS

ARE SUBANGULAR TO ROUNDED WITH MODERATE
TO HIGH SPHERICITY; FIRMLY FRIABLE TO
MODERATELY HARD; CALCITE AND SILICA
CEMENT; NO VISIBLE POROSITY; MICA AND
PYRITE VISIBLE IN SAMPLE; MODERATE TO
MODERATELY HIGH GAS SHOWS.

CARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK IN COLOR; DENSE TO CRUNCHY IN
TENACITY; PLANAR TO CONCHOIDAL FRACTURE;
CUTTINGS ARE SCALY TO EQUANT IN HABIT;
GREASY TO WAXY LUSTER EXHIBITED; SMOOTH
TO CLAYEY TEXTURE; THIN STRUCTURE
APPARENT.

SILTSTONE = DUSKY BROWN TO BROWNISH
BLACK; DENSE TO TOUGH TENACITY;
FRACTURES FROM IRREGULAR TO BLOCKY;
MASSIVE TO TABULAR CUTTINGS; EARTHY TO
WAXY LUSTER; GRITTY TO SILTY TEXTURE;
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THICK STRUCTURE.

NOTE = REACHED TOTAL DEPTH OF 12645' MD
ON 12/28/2009 AT 11:30 PM.

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.



