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ALL ROCK COLORS ARE REFERENCED TO THE
GSA ROCK COLOR CHART. ROCK CONSTITUENTS
ARE DESCRIBED WET AND LISTED IN ORDER
OF MOST ABUNDANT TO LEAST ABUNDANT. ALL
SAMPLE DEPTHS ARE REFERENCED TO RKB.
ALL ROCK COLORS ARE REFERENCED TO THE
CONNECTION GASES AS WELL AS TRIP AND
DOWNTIME GASES ARE NOTED ON THE LOG.
LARGE CONNECTION GASES WHICH APPEAR ON
THE MUD LOG USUALLY REFLECT UPHOLE GAS3600

INTERVALS BLEEDING GAS INTO THE BOREHOLE
DURING CONNECTIONS.
 
GAS CHROMATOGRAPHY EQUIPMENT IS
CALIBRATED TO A TEST GAS COMPOSED OF

3900 MD METHANE = 10000 PPM
ETHANE = 1000 PPM
PROPANE = 1000 PPM
I-BUTANE = 1000 PPM
N-BUTANE = 1000 PPM3700

I-PENTANE = 1000 PPM
N-PENTANE = 1000 PPM
 
WHEN THE MUD IS CIRCULATED THROUGH

4000 MD THE GAS BUSTER, THE INTERVAL IS MARKED
IN THE MGS COLUMN AND SIZE OF FLARES
ARE NOTED.
 
EVIDENCE OF FRACTURE FILL IS NOTED ON
THE MUD LOG. KAOLIN PERCENTAGE IN SS3800

INTERVALS IS ALSO NOTED ON THE MUD LOG.
 
I UNIT OF GAS = 200 PPM METHANE

4100 MD EPOCH COMMENCED LOGGING ON 6/16/2009
AT 4111' MD.
 
 NOTE: DRILLING WITH POWER DRIVE AND MWD
 
SHALE = DARK YELLOWISH BROWN, MEDIUM
TO DARK OLIVE GRAY; FIRM TO MODERATELY3900

HARD; CRUMBLY TO MODERATELY TOUGH;
IRREGULAR, PLANER AND WEDGELIKE CUTTINGS

4200 MD HABIT; MATTE TO OCCASIONALLY SLIGHTLY
RESINOUS LUSTER DOMINANTLY SMOOTH
TEXTURE; SLIGHTLY TO VERY CALCAREOUS;
LOCALLY SILTY, GRADING IN PART AND INTER
BEDDED WITH SILTSTONE; POOR TO MODERATE
FISSILITY.
 
SILTSTONE = DARK YELLOWISH BROWN TO
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MEDIUM GRAY; FIRM TO MODERATELY HARD;
4300 MD CRUMBLY TO OCCASIONALLY TOUGH; IRREG

AND SUBBLOCKY OR WEDGELIKE CUTTINGS
HABIT; MATTE LUSTER WITH SCATTERED
SPARKLES; MODERATELY CALCAREOUS
 
SANDSTONE =  PALE YELLOWISH LIGHT BROWN,
LIGHT OFF WHITE, LIGHT PALE GRAYISH
BROWN; SOME CLEAR TO SLIGHT TRANSLUCENT;
QUARTZ FRAMEWORK; UPPER TO LOWER FINE4100

4400 MD

GRAIN SIZE; POOR TO FAIR SORTING;
CONSOLIDATED IN PART; PREDOMINATELY
SUBANGULAR ANGULARITY; SEMI FROSTED
SURFACE FEATURES; EASILY FRIABLE TO FIRM
FRIABLE; CLAY MATRIX CEMENT; WEAK
GRAIN SUPPORTED; TRACES CALCITE CEMENT;
WEAK HCL REACTION; VERY POOR VISUAL
INTER GRANULAR POROSITY; TRACES DARK
BROWNISH SILTSTONE INTERBEDDED.4500 MD
 4200

 NOTE: START KICK-OFF AT 4436'.
 SIDETRACK DATA BEGINS AT 4450'.
 
SHALE = DARK YELLOWISH TO BROWNISH
ORANGE, TRACES LIGHT YELLOWISH BROWN;
PULVERULENT, CRUMBLY TO SOME FIRM
TENACITY, SUB BLOCKY, IRREGULAR IN PART
FRACTURE; WEDGELIKE, ELONGATED CUTTINGS

4600 MD HABIT; DULL, EARTHY, SEMI WAXY LUSTER;
CLAYEY TO SMOOTH TEXTURE; MASSIVE TO4300

THICK STRUCTURE.
 
SILTSTONE - LIGHT ORANGISH GRAY, LIGHT
YELLOWISH BROWN; CRUMBLY TO SLIGHT
BRITTLE TENACITY; BLOCKY TO SUB BLOCKY
FRACTURES; WEDGELIKE, SUB BLOCKY
CUTTINGS HABIT; DULL EARTHY LUSTER;

4700 MD SILTY TO SLIGHTLY GRITTY TEXTURE;
SEMI THICK STRUCTURE.
 4400

 KICK-OFF FAILED, TRIP FOR BHA @ 4648'.
 
SANDSTONE = LIGHT GRAY TO VERY LIGHT
GRAY, OCCASIONALLY BLUISH GRAY; EASILY
FRIABLE TO FIRM; VERY FINE LOWER TO FINE
LOWER; SUBANGULAR TO ANGULAR; MOD
SORTED; DOMINANTLY QUARTZ WITH MINOR



LITHICS; SCATTERED FROSTED GRAINS;
CLAY MATRIX; VARIABLE MATRIX/GRAIN
SUPPORTED; LIGHT CALCITE CEMENT; INTER-
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BEDDED WITH SILTSTONE AND SHALE.
 
SHALE = PALE YELLOWISH BROWN, VERY
LIGHT BLUISH GRAY, LIGHT YELLOWISH GRAY;
CRUMBLY, SLIGHT PULVERULENT TENACITY;
SUB BLOCKY, BLOCKY SEMIL IRREGULAR

4900 MD FRACTURE; WEDGELIKE, OCCASIONALLY
TABULAR CUTTINGS HABIT; PREDOMINATELY
DULL, EARTHY, SOME WAXY LUSTER;
CLAYEY, SLIGHT SILTY TEXTURE; THICK4600

MASSIVE STRUCTURE.
 
SILTSTONE = LIGHT TO MEDIUM GRAY, PURP-
LISH BROWN; FIRM TO MODERATELY HARD;
CRUMBLY TO OCCASIONALLY TOUGH; SUB-

5000 MD BLOCKY, IRREGULAR AND WEDGELIKE
CUTTINGS; DULL LUSTER WITH SCATTERED
SPARKLES; SLIGHTLY TO MODERATELY CALC-
AREOUS; SCATTERED TO COMMON VERY FINE
SAND DISSEMINATED THROUGHOUT.4700

 
SANDSTONE = VERY LIGHT GRAY TO OFF WHITE
OCCASIONALLY LIGHT BROWNISH GRAY; LOWER
TO UPPER VERY FINE GRAIN, SOME TRACES

5100 MD
FINE GRAIN; POOR TO FAIR SORTING; SUB
ANGULAR TO SUBROUND ANGULARITY;
FRIABLE IN PART; PREDOMINATELY CLAY
MATRIX, TRACES WEAK CALCAREOUS CEMENT;
SCATTERED SPECKLED DARK GRAY TO BLACK
LITHICS; TRACES INTERBEDDED WITH4800

SILTSTONE.
 
SHALE = DARK YELLOWISH BROWN, MODERATE
GRAYISH YELLOW; BRITTLE TO MODERATE

5200 MD DENSE TENACITY, SUBBLOCKY, BLOCKY TO
SLIGHT IRREGULAR FRACTURE; WEDGELIKE
ELONGATED, SUB PLATY CUTTINGS HABIT;
DULL, EARTHY, SEMI WAXY LUSTER; CLAYEY
SLIGHTLY SILTY TEXTURE; THICK MASSIVE
STRUCTURE.4900

 
SILTSTONE = LIGHT TO MODERATE YELLOWISH
BROWN, TRACES GRAYISH BROWN; CRUMBLY,

5300 MD
BRITTLE IN PART; SUB BLOCKY, BLOCKY WITH

5300 MD OCCASIONAL IRREGULAR FRACTURE; WEDGELIKE
CUTTINGS HABIT; DULL RESINOUS LUSTER;
SILTY TO GRITTY TEXTURE; THICK STRUCTURE
 
SANDSTONE = LIGHT TO MEDIUM GRAY WITH
SLIGHT BROWNISH ORANGE HUES; FIRM;
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VERY FINE LOWER TO FINE LOWER; ANGULAR
TO SUBROUND; MODERATELY SORTED; DOM-
INANTLY QUARTZ WITH MINOR LITHICS; CLAY

5400 MD
MATRIX; VARIABLE MATRIX/GRAIN SUPPORTED;
MODERATE CALCIATE CEMENT; INTERBEDDED
WITH SILTSTONE AND SHALE.
 
SHALE = MODERATE YELLOWISH BROWN, LIGHT
YELLOWISH GRAY; FIRM TO MODERATELY HARD;
CRUMBLY TO MODERATELY TOUGH; PLANER,5100

IRREGULAR AND WEDGELIKE CUTTINGS; DULL
TO SLIGHTLY RESINOUS LUSTER; DOMINANTLY
SMOOTH TEXTURE; SLIGHTLY TO OCCASIONALLY

5500 MD
VERY CALCAROUS; INTERBEDDED WITH
SILTSTONE AND SANDSTONE.
 
SILTSTONE = MODERATE TO PALE YELLOWISH
BROWN, GRAYISH ORANGE; FIRM TO MOD-
ERATELY HARD; CRUMBLY TO TOUGH; IRREG-
ULAR AND SUBBLOCKY CUTTINGS; DULL5200

LUSTER WITH SCATTERED MICRO SPARKLES;
GRITTY TEXTURE; CALCAREOUS; SCATTERED
BLACK PINPOINT SPECKS; INTERBEDDED WITH

5600 MD
SANDSTONE AND SHALE.
 
SANDSTONE = GRAYISH ORANGE, OFF WHITE
IN PART, SOME LIGHT PALE YELLOWISH BROWN
PREDOMINATELY FINE GRAIN, TRACES VERY
FINE GRAIN; FAIR TO WELL SORTED; SUB
ANGULAR TO SUBROUND ANGULARITY; LOW5300

SPHERICITY; TRACE FROSTED SURFACE
FEATURE; EASILY FRIABLE TO FRIABLE; CLAY
MATRIX CEMENT, TRACES SILICA CEMENT,

5700 MD VERY WEAK CALCAREOUS CEMENT REACTION
TO HCL, FAIR GRAIN SUPPORT; TRACES BLACK
SPECKLED LITHIC IMBEDDED.
 
SHALE = LIGHT YELLOWISH GRAY, MODERATE
YELLOWISH BROWN; FIRM TO MOD HARD;
CRUMBLY TO MODERATELY TOUGH; IRREG-5400

ULAR, PLANER, WEDGELIKE CUTTINGS; DULL
TO SLIGHTLY RESINOUS LUSTER; DOMINANTLY
SMOOTH TEXTURE; SLIGHTLY TO OCCASIONALLY

5800 MD VERY CALCAREOUS; OCCASIONALLY SILTY,
GRADING TO AND INTERBEDDED WITH
SILTSTONE; POOR TO MODERATE FISSILITY.
 
SHALE = PALE LIGHT BROWNISH GRAY,
LIGHT YELLOWISH GRAY; PULVERULENT,
SEMI BRITTLE TENACITY; SUB BLOCKY,
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<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB
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BLOCKY, SLIGHT IRREGULAR FRACTURE;
NODULAR, WEDGELIKE, SUB BLOCKY CUTTINGS
HABIT; DULL EARTHY, WAXY IN PART LUSTER;

5900 MD CLAYEY, SEMI SMOOTH TEXTURE; THICK
MASSIVE STRUCTURE.
 
SANDSTONE = LIGHT GRAY, VERY LIGHT



BLUISH GRAY, TRACES LIGHT GREENISH
GRAY; PREDOMINATELY QUARTZ FRAMEWORK;
VERY FINE LOWER TO FINE UPPER GRAIN5600

SIZE; FAIR TO WELL SORTED; LOW SPHERI-
CITY; SUB ANGULAR TO SUB ROUNDED IN
PART; PREDOMINATELY QUARTZ WITH SPECKLED

6000 MD LITHICS; SOME FROSTED SURFACE FEATURES;
FRIABLE TO FIRM FRIABLE; DOMINATELY
GRAIN SUPPORTED, SOME CLAY MATRIX,
TRACES CALCITE CEMENT; TRACES BLACK
SPECKLED CARBNACEOUS SHALE IMBEDDED.
 
SANDSTONE = VERY LIGHT GRAY, OFF WHITE,5700

VERY PALE BLUISH GRAY;  PREDOMINATELY
QUARTZ FRAMEWORK; LOWER VERY FINE
GRAIN TO SOME UPPER FINE GRAIN; WELL

6100 MD SORTED; PREDOMINATELY SUB ANGULAR,
TRACES SUB ROUND ANGULARITY; VERY
LOW SPHERICITY; FROSTED SURFACE FEATURES
IN PART; FRIABLE TO FIRM FRIABLE; SILICA
MATRIX, TRACE CALCITE CEMENT; TRACES
BLACK SPECKLED CARBONACEOUS SHALE
IMBEDDED.5800

 
SHALE = MODERATE DUSKEY BROWN, LIGHT
PALE REDDISH BROWN, SOME GREENISH

6200 MD GRAY; PULVERULAENT TO CRUMBLEY
TENACITY, SUB BLOCKY, BLOCKY WITH
TRACE IRREGULAR FRACTURES; WEDGELIKE
CUTTINGS HABIT; EARTHY DULL LUSTER;
SILTY TO CLAYEY TEXTURE; MASSIVE TO
SEMI THICK STRUCTURE.
 5900

SILTSTONE = DARK REDDISH BROWN,
OCCASIONALLY DUSKY REDDISH BROWN;
FIRM TO MODERATELY HARD; CRUMBLY TO

6300 MD TOUGH; IRREGULAR AND SUBBLOCKY CUTTINGS;
MATTE LUSTER WITH SCATTERED SPARKLES;
GRITTY TEXTURE; MODERATELY CALCAREOUS;
LOCALLY COMMON VERY FINE SAND GRAINS;
INTERBEDDED WITH SANDSTONE AND
SHALE.
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SANDSTONE = VERY LIGHT GRAY, LIGHT GRAY,
VERY PALE BLUISH GRAY;  PREDOMINANTLY
QUARTZ WITH SCAT LITHICS; VERY FINE

6400 MD GRAIN TO SOME UPPER FINE GRAIN; MOD WELL
SORTED; PREDOMINATELY SUB ANGULAR,
TRACES SUB ROUND; CLAY MATRIX; CALCITE
CEMENTED; ESTIMATED FAIR POROSITY
AND PERMEABILITY.
 
SHALE = LIGHT TO MEDIUM GRAY, MEDIUM6100

TO DARK BROWNISH GRAY, RARELY LIGHT
GREENISH GRAY; FIRM TO MODERATELY HARD;
CRUMBLY TO TOUGH; IRREGULAR, BLOCKY

6500 MD AND WEDGELIKE CUTTINGS HABIT; MATTE
TO OCCASIONALLY SLIGHTLY RESINOUS
LUSTER; SMOOTH TO MODERATELY SILTY
TEXTURE; MODERATELY TO VERY CALC-
AREOUS; OCCASIONALLY VERY CARBONACEOUS;
INTERBEDDED WITH SANDSTONE AND
SILTSTONE.6200

 
SILTSTONE = DARK TO DUSKY YELLOWISH
BROWN, OCCASIONALLY DARK GRAYISH BROWN;

6600 MD FIRM TO MODERATELY HARD; CRUMBLY TO
TOUGH; IRREGULAR AND SUBBLOCKY CUTTINGS;
MATTE LUSTER WITH SCATTERED SPARKLES;
GRITTY TEXTURE; MODERATELY CALCAREOUS;
LOCALLY COMMON VERY FINE SAND GRAINS
DISSEMINATED THROUGHOUT; INTERBEDDED
WITH SANDSTONE AND SHALE.6300

 
SANDSTONE = LIGHT CHARCOAL GRAY, OFF
WHITE, SOME VERY LIGHT BLUISH GRAY;

6700 MD PREDOMINATELY QUARTZ FRAMEWORK;
LOWER VERY FINE TO UPPER FINE GRAIN
SIZE; POOR TO FAIR SORTED; DOMINATELY
SUB ANGULAR, TRACES SUBROUNDED
ANGULARITY; VERY LOW SPHERICITY; TRACE
FROSTED IN PART; FIRM FRIABLE TO SLIGHTY
HARD; CONSOLIDED SOME VERY TIGHT;6400

CALCAREOUS CEMENT, SOME SILICA MATRIX;
TIGHT GRAIN SUPPORT; FAIR HCL REACTION;
DISSEMINATED FINE BLACK SPECKLED LITHIC

6800 MD EMBEDDED.
 
SHALE = MODERATE YELLOWISH BROWN,
OCCASIONAL LIGHT GREENISH GRAY; CRUNCHY
PULVERULENT, TRACE FIRM TENACITY; SUB
BLOCKY, BLOCKY TO IRREGULAR FRACTURE;
WEDGELIKE, ELONGATED, SUB BLOCKY
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CUTTINGS HABIT; DULL SEMI WAXY LUSTER;
SILTY TO CLAYEY TEXTURE; SUB THICK
TO MASSIVE STRUCTURE.

6900 MD  
SILTSTONE = GRAYISH RED, DARK YELLOWISH
BROWN; FRIABLE TO FIRM FRIABLE; SUB
BLOCKY, BLOCKY, SOME IRREGULAR
FRACTURE; WEDGELIKE, TABULAR CUTTINGS
HABIT; DULL RESINOUS LUSTER; GRITTY
SILTY TEXTURE, THICK STRUCTURE;6600

TRACES VERY FINE SANDSTONE IMBEDDED.
 
SANDSTONE = LIGHT BLUISH GRAY, MODERATE

7000 MD LIGHT GRAY, TRACE OFF WHITE; DOMINATELY
QUARTZ FRAMEWORK; LOWER TO UPPER
VERY FINE GRAIN; FAIR TO WELL SORTED;
SUB ANGULAR TO SOME SUB ROUNDED



ANGULARITY; TRACES FROSTED SURFACE
FEATURES; FIRM FRIABLE TO DENSE; SILICA
MATRIX, TRACE CALCAREOUS CEMENT; SOME6700

BLACK DISSEMINATED SPECKLED LITHIC.
 
SHALE = PALE LIGHT BLUISH GRAY,

7100 MD MODERATE MEDIUM BLUISH GRAY, TO
MEDIUM LIGHT GRAY; CRUNCHEY, BRITTLE,
SLIGHT DENSE TENACITY; SUB BLOCKY,
BLOCKY FRACTURE; ELONGATED, WEDGELIKE
CUTTINGS HABIT; DULL EARTHY SEMI WAXY
LUSTER; SILTY SMOOTH TEXTURE; SEMI
MASSIVE STRUCTURE.6800

 
SILTSTONE = MEDIUM TO DARK BROWNISH
GRAY, OCC WITH SLIGHT GREENISH HUES;

7200 MD FIRM TO MODERATELY HARD; CRUMBLY TO
TOUGH; IRREGULAR AND SUBBLOCKY CUTTINGS;
DULL LUSTER WITH SCATTERED SPARKLES;
GRITTY TEXTURE; MODERATELY CALCAREOUS;
SCATTERED TO COMMON VERY FINE SAND
DISSEMINATED THROUGHOUT; INTERBEDDED
WITH SANDSTONE AND SHALE.6900

 
SANDSTONE = VERY LIGHT GRAY TO LIGHT

7300 MD
GRAY OVERALL; "PEPPERED" APPEARANCE;

7300 MD CLASTS RANGE FROM VERY FINE LOWER TO
FINE UPPER; ANGULAR TO SUBROUND;
MODERATELY SORTED; MOSTLY QUARTZ WITH
COMMON DARK GRAY TO BLACK LITHICS;
WHITE CLAY MATRIX; GRAIN SUPPORTED;
LIGHT CALCITE CEMENT; ESTIMATED POOR TO
FAIR POROSITY AND PERMEABILITY; INTER-
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BEDDED WITH SHALE AND SILTSTONE.
 

7400 MD
SHALE = MEDIUM TO DARK BROWNISH GRAY,

7400 MD DARK REDDISH BROWN, OCCASIONALLY LIGHT
GREENISH GRAY; FIRM TO MODERATELY HARD;
CRUMBLY TO TOUGH; IRREGULAR, BLOCKY
AND WEDGELIKE CUTTINGS HABIT; MATTE
TO OCCASIONALLY SLIGHTLY RESINOUS
LUSTER; SMOOTH TO MODERATELY SILTY
TEXTURE; MODERATELY TO VERY CALC-7100

AREOUS; OCCASIONALLY VERY CARBONACEOUS;
INTERBEDDED WITH SANDSTONE AND

7500 MD
SILTSTONE.

7500 MD  
SILTSTONE = DARK REDDISH BROWN, LIGHT TO
MEDIUM GRAY, OCCASIONAL GREENISH HUES;
FIRM TO MODERATELY HARD; CRUMBLY TO
TOUGH; IRREGULAR AND SUBBLOCKY CUTTINGS;
EARTHY LUSTER WITH SCATTERED SPARKLES;
GRAINY TEXTURE; MODERATELY CALCAREOUS;7200

SCATTERED TO COMMON VERY FINE SAND
DISSEMINATED THROUGHOUT; INTERBEDDED

7600 MD
WITH SANDSTONE AND SHALE.

7600 MD  
SANDSTONE = LIGHT GRAY TO VERY LIGHT
GRAY OVERALL; "PEPPERED" APPEARANCE;
CLASTS RANGE FROM VERY FINE LOWER TO
FINE UPPER; ANGULAR TO SUBROUND;
MODERATELY SORTED; DOM QUARTZ WITH
COMMON DARK GRAY TO BLACK LITHICS;7300

WHITE CLAY MATRIX; GRAIN SUPPORTED;
LIGHT CALCITE CEMENT; ESTIMATED POOR TO

7700 MD
FAIR POROSITY AND PERMEABILITY; INTER-

7700 MD BEDDED WITH SHALE AND SILTSTONE.
 
SHALE = LIGHT TO MEDIUM BROWNISH GRAY,
LIGHT TO MEDIUM OLIVE GRAY; OCCASIONALLY
GREENISH GRAY; MODERATELY HARD TO FIRM;
TOUGH TO CRUMBLY; BLOCKY, IRREGULAR
AND WEDGELIKE CUTTINGS HABIT; MATTE7400

TO OCC SLIGHTLY RESINOUS LUSTER; SMOOTH
TO MOD GRAINY TEX; MOD CALCAREOUS;

7800 MD
FAIR FISSILITY.
 
SANDSTONE =  LIGHT GRAY, VERY LIGHT GRAY
OFF WHITE; PREDOMINATELY QUARTZ
FRAMEWORK; LOWER VERY FINE SOME UPPER
FINE GRAIN; POOR TO WELL SORTED; ANGULAR
TO SLIGHT SUB ROUNDED ANGULARTIY; TRACE
FROSTED SURFACE FEATURES; EASILY
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FRIABLE, SEMI FRIABLE; CLAY MATRIX,
TRACE CALCITE CEMENT; TRACE BLACK

7900 MD
SPECKLED LITHIC INTERBEDDED; POOR VISUAL
INTERGRANULAR POROSITY.
 
SILTSTONE = MODERATELY DARK GRAY,
SOME DARK OLIVE BLACK, GREENISH BLACK;
FRIABLE TO FRIABLE FIRM, BRITTLE IN PART
SUB BLOCKY, BLOCKY SEMI IRREGULAR
FRACTURES; WEDGELIKE, ELONGATED7600

CUTTINGS HABIT; DULL, EARTHY, SLIGHT
RESINOUS SPARKLING LUSTER; GRITTY

8000 MD
SILTY TEXTURE; MASSIVE STRUCTURE;
TRACES SANDSTONE AND SHALE INTERBEDDED.
 
SANDSTONE = VERY LIGHT GRAY, OFF WHITE,
CLEAR TO TRANSLUCENT; PREDOMINATELY
QUARTZ FRAMEWORK; UPPER FINE TO
LOWER MEDIUM GRAIN SIZE, WELL TO
VERY WELL SORTED; ANGULAR, SUB ANGULAR,7700

TO SOME SUB ROUND ANGULARITY;
TRACES FROSTED SURFACE FEATURES;

8100 MD
EASILY FRIABLE; PREDOMINATELY SILICA
CEMENT, TRACE WHITE CLAY CEMENT;
VERY WEAK GRAIN SUPPORTED; BLACK
SPECKLED CARBONACEOUS SHALE IMBEDDED.
 



SHALE = LIGHT TO MEDIUM BROWNISH GRAY,
LIGHT TO MEDIUM OLIVE GRAY; OCCASIONALLY
GREENISH GRAY, OCCASIONALLY DARK REDDISH7800

BROWN; FIRM TO MODERATELY HARD;
BLOCKY, TABULAR AND WEDGELIKE CUTTINGS;

8200 MD
CRUMBLY TO TOUGH; MATTE TO SLIGHTLY
RESINOUS LUSTER; SMOOTH TO MODERATELY
SILTY TEXTURE; CALCAREOUS; INTERBEDDED
WITH SANDSTONE AND SILTSTONE; MODERATELY
FISSILE.
 
SANDSTONE = LIGHT GRAY, PALE GREENISH
GRAY; COMMON "PEPPERED" APPEARANCE;7900

EASILY FRIABLE TO FIRM; CLASTS RANGE
FROM VERY FINE LOWER TO FINE UPPER;

8300 MD
ANGULAR TO SUBROUND; MODERATELY WELL
SORTED; DOMINANTLY QUARTZ WITH SCATTERED
TO COMMON DARK GRAY AND BLACK LITHICS;
WHITE CLAY MATRIX; MOSTLY GRAIN SUP-
PORTED; CALCITE CEMENT.
 
SILTSTONE = LIGHT TO MEDIUM BROWNISH
GRAY, LIGHT GREENISH GRAY; FIRM TO
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100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

MODERATELY HARD; MODERATELY TOUGH;
IRREGULAR, SUBBLOCKY AND WEDGELIKE

8400 MD
CUTTINGS; DULL, EARTHY LUSTER WITH
SCATTERED SPARKLES; GRITTY, ABRASIVE
TEXTURE; CALCAREOUS; SCATTERED BLACK
PINPOINT SPECKS; SCATTERED TO COMMON
VERY FINE SAND GRAINS DISSEMINATED
THROUGHOUT; INTERBEDDED WITH SHALE
AND SANDSTONE.
 8100

SHALE = DARK TO DUSKY YELLOWISH BROWN;
LIGHT TO MEDIUM GREENISH GRAY, LIGHT TO

8500 MD
MEDIUM GRAY, OCCASIONALLY DARK REDDISH
BROWN; FIRM TO MODERATELY HARD;
BLOCKY, TABULAR AND WEDGELIKE CUTTINGS;
CRUMBLY TO TOUGH; MATTE TO SLIGHTLY
RESINOUS LUSTER; SMOOTH TO MODERATELY
SILTY TEXTURE; SLIGHTLY CALCAREOUS;
MODERATELY FISSILE; INTERBEDDED WITH
SILTSTONE AND SANDSTONE.8200

 
SANDSTONE = LIGHT GRAY, OCC PALE GREEN-

8600 MD
ISH GRAY; COMMON "PEPPERED" APPEARANCE;
EASILY FRIABLE TO FIRM; CLASTS RANGE
FROM VERY FINE LOWER TO FINE UPPER;
ANGULAR TO SUBROUND; MODERATELY WELL
SORTED; DOMINANTLY QUARTZ WITH SCATTERED
TO COMMON DARK GRAY AND BLACK LITHICS;
WHITE CLAY MATRIX; MOSTLY GRAIN SUP-
PORTED; CALCITE CEMENT.8300

 
SANDSTONE = LIGHT GRAY, LIGHT GREENISH

8700 MD
GRAY, CLEAR TO TRANSLUCENT; PREDOM
INATELY QUARTZ FRAMEWORK; LOWER TO
UPPER FINE GRAIN; FAIR TO WELL SORTED;
DOMINATELY SUB ANGULAR , TRACE SUB
ROUND, LOW SPHERICITY; FROSTED
SURFACE FEATURES; EASILY FRIABLE, SOME
UNCONSOILDED POSSIBLE DUE TO PDC BIT;
SILICA MATRIX CEMENT, TRACE WHITE CLAY8400

CEMENT, VERY WEAK GRAIN SUPPORT;
DISSEMINATED BLACK SPECKLED CARBONACE-

8800 MD
OUS SHALE IMBEDDED.
 
SHALE = DARK GRAYISH RED, MEDIUM LIGHT
GRAY, DARK YELLOWISH ORANGE; CRUMBLY,
PULVERULENT, SEMI HARD TENACITY; SUB
BLOCKY, BLOCKY, SLIGHT IRREGULAR
FRACTURE; WEDGELIKE, TABULAR, SUB
MASSIVE CUTTINGS HABIT; DULL, EARTHY,
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SLIGHT RESINOUS LUSTER; GRITTY TO SILTY
SOME CLAYEY TEXTURE; SEMI MASSIVE

8900 MD
STRUCTURE; GRADING TO SILTSTONE.
 
CARBONACEOUS SHALE= DUSKY REDDISH
BROWN, DARK BROWNISH BLACK; CRUNCHY,
FIRM TENACITY, PREDOMINATELY IRREGULAR
FRACTURE; WEDGELIKE, FLAKY CUTTINGS
HABIT; GRITTY, VITREOUS LUSTER; CLAYEY
TEXTURE; THIN STRUCTURE.8600

 
SANDSTONE = VERY LIGHT GRAY, OFF WHITE,

9000 MD
LIGHT GRAYISH BROWN WITH DARK BROWN
LITHICS; LOWER TO UPPER FINE GRAIN SIZE;
POOR TO FAIR SORTED; SUB ANGULAR TO
SUB ROUNDED ANGULARITY; V LOW
SPHERICITY, FROSTED SURFACE FEATURES;
FRIABLE TO FIRM FRIABLE, DENSE ; SILICA
MATRIX CEMENT, TRACE CALCITE CEMENT;
POOR VISUAL INTER GRANULAR POROSITY;8700

DARK BROWN, BLACK SPECKLED LITHIC
INTERBEDDED.

9100 MD
 
SILTSTONE = LIGHT TO MEDIUM GRAY, LIGHT
TO MEDIUM BROWNISH GRAY; FIRM TO
MODERATELY HARD; MODERATELY TOUGH;
IRREGULAR, SUBBLOCKY AND WEDGELIKE
CUTTINGS; DULL, EARTHY LUSTER WITH
SCATTERED SPARKLES; GRITTY, ABRASIVE
TEXTURE; CALCAREOUS; SCATTERED BLACK8800

PINPOINT SPECKS; SCATTERED TO COMMON
VERY FINE SAND GRAINS DISSEMINATED

9200 MD
THROUGHOUT.
 
SHALE = MEDIUM TO DARK GRAYISH BROWN,
OCC DARK REDDISH BROWN; FIRM TO MOD
HARD; BLOCKY AND TABULAR CUTTINGS;



DULL LUSTER; SMOOTH TEXTURE; SLIGHTLY
CALCAREOUS; MODERATELY FISSILE.
 8900

 INTERMEDIATE CASING POINT = 9131'.
 

9300 MD
 SANDSTONE = WHITE; LIGHT GRAY TO LIGHT
 BROWNISH GRAY; FEW MEDIUM TO FINER
 GRAINS; FAIR TO WELL SORTING;
 SUBANGULAR TO SUBROUNDED; MODERATE
 SPHERICITY; ABUNDANT UNCONSOLIDATED
 TO VERY FRIABLE SANDSTONE; CALCITE
 CEMENT WITH MINOR SILICA GRAINS;
 GLAUCONITIC STAINING ON SANDS; TRACES
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 OF COAL; INTERBEDDED  SILTSTONE LAYERS;
 MODERATE TO HIGH GAS VALUES IN SANDS.

9400 MD
 
 SILTSTONE = DARK GRAY TO GRAYISH BLACK;
 BRITTLE TO CRUMBLY; IRREGULAR FRACTURES
 NODULAR TO WEDGELIKE CUTTINGS; SLIGHT
 RESINOUS TO EARTHY DULL LUSTER; SILTY
 TO CLAYEY TEXTURE; APPEARS GRADING TO
 SHALES; 5-8% KAOLINITIC SANDS PRESENT;
 MODERATE TO LOWER GAS IN SILTSTONES.9100

 
 SHALE = LIGHT TO MEDIUM GRAY; CRUNCHY

9500 MD
 TO CRUMBLY; ELONGATED TO TRACES OF
 PLATY CUTTINGS; IRREGULAR TO SPLINTERY
 FRACTURES; EARTHY DULL TO SLIGHT WAXY
 LUSTER; SLIGHTLY SILTY TO SMOOTH;
 APPEARS GRADING TO SILTSTONE; 5% COAL
 OBSERVED; 5-8% KAOLINITIC SANDS; HIGHER
 GAS IN COALS AND SANDSTONES.
 9200

 NOTE = MAX GAS 1245u AND CO2 FROM LCM
              PILL RETURN AT 9418'.

9600 MD
 
 SANDSTONE = WHITE; LIGHT GRAY TO LIGHT
 BROWNISH GRAY; FINE GRAINS; WELL
 SORTING; SUBANGULAR TO ROUNDED; HIGH
 SPHERICITY; ABUNDANT UNCONSOLIDATED
 TO VERY FRIABLE GRAINS; CALCITE CEMENT
 WITH 50% SILICA MATRIX; KAOLINITIC SAND
 AND TRACES OF COAL OBSERVED; HIGHER GAS9300

 VALUES OBSERVED IN KAOLINITIC SANDS
 AND COAL SEAMS.

9700 MD
 
SHALE=LIGHT MEDIUM GRAY OCC TRACE
YELLOW BROWN; MOD HARD FIRM; BLOCKY
IRREGULAR FRACTURE; MASSIVE CUTTINGS
HABIT;DULL EARTHY OCC WAXY LUSTER;
 SMOOTH TO CLAYEY TEXTURE.
 
SANDSTONE=CLEAR WHITE; PREDOM MEDIUM9400

UNCONSOLIDATED QUARTZ ; SUBANGULAR
SUBROUNDED; MOD WELL SORTED;EASILY

9800 MD
FRIABLE; CALCITE CEMENT WITH TRACE
KAOLINTE; MOD HIGH SPHERICITY; SHALES
 INTERBEDDED; HIGH GAS IN SANDS.
 
SHALE=LIGHT MEDIUM GRAY OCC DARK GRAY
TO SLI PALE YELLOW; MOD HARD FIRM;
DULL EARTHY OCC WAXY LUSTER; SMOOTH
SILTY GRITTY TEXTURE; NON CALCAREOUS;
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 GRADING TO GRAYISH BROWN SILTSTONE.
 

9900 MD
SANDSTONE=CLEAR WHITE; FINE TO VERY FINE
PREDON ABUD CLEAR LOOSE MEDIUM QUARTZ
GRAINS; SUBANGULAR SUBROUNDED; MOD
WELL SORTED; PREDOM GRAIN SUPPORTED;
CALCITE CEMENT; HIGH SPHERICITY; OCC
TRACE BLACK LITHICS CLAST FRAGMENTS;
SLI TRACE KAOLINITE; HIGH GAS READINGS
IN SANDS.9600

 
SHALE=LIGHT GRAY OCC DARK GRAY; MOD HARD

10000 MD
PLANULAR IRREGULAR FRACTURE; MASSIVE
PLATY CUTTINGS HABIT; DULL EARTHY OCC
WAXY LUSTER; SILTY OCC GRITTY TEXTURE;
INTERBEDED SANDS YIELDING HIGH GAS.
 
 SANDSTONE = LIGHT GRAY TO OFF WHITE AND
 CLEAR; FINE TO MEDIUM GRAINS; SUB
 ANGULAR TO SUBROUNDED; MODERATELY WELL9700

 SORTED; DOMINANT GRAIN SUPPORT;
 ABUNDANT CLEAR UNCONSOLIDATED MEDIUM

10100 MD
 QUARTZ GRAINS; CALCITE CEMENT; TRACES
 OF KAOLINITIC SAND; SILTSTONE AND
 SHALE INTERBEDDED; MODERATE GAS.
 
 SILTSTONE = MEDIUM TO DARK GRAY;
 TO SLIGHTLY DENSE; SPLINTERY TO PLANAR
 FRACTURES; ELONGATED TO NODULAR
 CUTTINGS; LITTLE RESINOUS TO EARTHY9800

 LUSTER; SILTY TEXTURE; INTERBEDDED IN
 SANDSTONE LAYERS; APPEARS GRADING TO

10200 MD
 SHALE; <3% INDIVIDUAL QUARTZ GRAINS
 OBSERVED; LOWER GAS VALUES.
 
 CARBONACEOUS SHALE = MEDIUM TO DARK
 GRAY; DENSE TO CRUMBLY; WEDGELIKE TO
 NODULAR CUTTINGS; EARTHY TO SLIGHT
 RESINOUS LUSTER; SMOOTH TO SILTY
 TEXTURE; 5% KAOLINITIC SANDS OBSERVED;9900

 SILTSTONE APPEARS GRADING TO SHALE;
 MODERATE GAS VALUES.

10300 MD
 
 SANDSTONE = WHITE; LIGHT GRAY TO
 GRAYISH WHITE; VERY FINE TO FINE GRAINS
 WELL SORTING FOR CONSOLIDATED GRAINS;
 10-20% UNCONSOLIDATED GRAINES; <3%



KAOLINITIC SANDS; SUBROUNDED TO ROUNDED
 HIGH SPHERICITY; EASILY FRIABLE; SLIGHT
 CALCITE CEMENT; COAL  AND SHALE
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 INTERBEDDED; HIGGHER GAS VALUES WITH
 COAL SEAM.

10400 MD  
 COAL = BLACK TO DARK GRAYISH BLACK;
 PULVERULENT; IRREGULAR FRACTURES; WEDGE
 LIKE TO NODULAR; DULL EARHTY LUSTER;
 SMOOTH TEXTURE; INTERBEDDED IN SANDS
 AND CARBONACEOUS SHALES; HIGH GAS
 VALUES OBSERVED IN COAL AND THICK SAND
 BEDS.10100

 
 CARBONACEOUS SHALE = GRAYISH BLACK TO

10500 MD  DARK GRAY; SLIGHTLY DENSE TO CRUMBLY;
 IRREGULAR TO SPLINTERY FRACTURES;
 TABULAR TO ELONGATED CUTTINGS; DULL TO
 SLIGHT RESINOUS LUSTER; SILTY TEXTURE;
 TRACES OF KAOLNITIC SANDS; MODERATE GAS
WITH CLEAR WHITE FROSTED MEDIUM
QUARTZ GRAINS IN SAMPLE.
 10200

SANDSTONE=WHITE; VERY FINE TO FINE GRAIN
ABUD CLEAR LOOSE UNCONSOLIDATED MED

10600 MD QUARTZ GRAINS; SUBANGULAR SUBROUNDED
MOD WELL SORTED; CALCITE CEMENT SLI
CLAY MATRIX; OCC TRACE BLACK LITHIC
CLAST FRAGMENTS EMBEDED; HIGH MOD HIGH
SPHERICITY; INTERBED WITH SHALES AND
CARBONACEOUS SHALES; HIGH GAS READINGS
IN SANDS.
 10300

SILTSTONE=LIGHT BROWNISH GRAY TO GRAY;
MOD HARD DENSE TENACITY; BLOCKY IRREG

10700 MD FRACTURE; MASSIVE PLATY CUTTINGS HABIT;
DULL EARTH LUSTER ; GRITTY GRANULAR
TEXTURE; GRADING VERY FINE TO FINE WHITE
SANDSTONE.
 
SANDSTONE=CLEAR WHITE; FINE MEDIUM GRAIN
MOD WELL SORTED; SUBANGULAR SUBROUNDED
PREDOM GRAIN SUPPORTED; ABUD LOOSE10400

MEDIUM QUARTZ GRAINS IN SAMPLE; SLOW
REACTION TO HCL; CALCITE CEMENT SLI

10800 MD TRACE KAOLINITE; HIGH SPHERICITY; MOD
AMOUNTS OF FREE XLN CALCITE FILL FRAGS
TRACE EMBEDED BLACK LITHIC CLAST FRAGS
INTERBEDED WITH CARBONACEOUS SHALE
AND SILTSTONES; HIGH GAS IN SANDS.
 
SHALE=LIGHT MEDIUM GRAY OCC DARK GRAY;
MOD HARD FIRM; CRUMBLY SLI BRITTLE
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100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

TENACITY; MASSIVE PLATY TO TABULAR
CUTTINGS HABIT; DULL OCC WAXY TO

10900 MD RESINOUS LUSTER; SMOOTH SLI CLAYEY
TO SILTY TEXTURE; GRADING INTO LIGHT
GRAYISH BROWN MOD HARD SILTSTONE;
LOW GAS READINGS IN SHALE.
 
 SANDSTONE = WHITE; LIGHT GRAYISH WHITE;
 FINE TO VERY FINE GRAINS; WELL SORTING;
 SUBANGULAR TO ROUNDED; MODERATE TO10600

 HIGH SPHERICITY; 10% UNCONSOLIDATED
 QUARTZ XL'S; TRACES OF CALCITE CEMENT

11000 MD  WITH DOMINANT SILICA MATRIX; <5% BLACK
 LITHIC CLASTS IN SANDS; SILTSTONE
 APPEARS GRADING TO SHALE; TRACES OF
 KAOLINITIC SANDS; MODERATE TO HIGH GAS
 ASSOCIATED WITH SANDSTONES.
 
 COAL = BLACK; DARK GRAYISH BLACK;
 PULVERULENT TO TO SLIGHTLY CRUMBLY;10700

 HACKLY TO IRREGULAR FRACTURES; NODULAR
 TO WEDGELIKE FRACTURES; WAXY TO GREASY

11100 MD  LUSTER; SMOOTH TEXTURE; INTERBEDDED IN
 SHALES AND SANDSTONES; HIGH GAS VALUES.
 
 CARBONACEOUS SHALE = DARK GRAY TO
 GRAYISH BLACK; DENSE TO CRUMBLY; PLANAR
 TO SPLINTERY FRACTURES; ELONGATED TO
 TABULAR CUTTINGS; EARTHY TO SLIGHT WAXY
 LUSTER; SILTY TO SLIGHT CLAYEY TEXTURE;10800

 VISIBLE DEGASSING OF COAL OBSERVED;
 SILTSTONE APPEARS GRADING TO DARKER

11200 MD  CARBONACEOUS SHALE; HIGHER GAS WITH
 COALS AND SANDS.
 
 SILTSTONE = LIGHT TO MEDIUM GRAY WITH
 OCCASIONAL DARK GRAY HUES; SLIGHTLY
 DENSE TO BRITTLE; IRREGULAR TO
 SPLINTERY FRACTURES; PLATY TO WEDGELIKE
 CUTTINGS; SLIGHTLY GREASY TO EARTHY10900

 LUSTER; SILTY TO SLIGHT CLAYEY TEXTURE;
 5% COAL OBSERVED WITH VISIBLE DEGASSING

11300 MD  <5% KAOLINITIC SANDS; MODERATE GAS.
 
 SANDSTONE = LIGHT TO MEDIUM GRAY WITH
 OFF WHITE OCCURANCES; FEW MEDIUM TO
 PREDOMINATELY FINE GRAINS; FAIR TO WELL
 SORTING; SUBANGULAR TO ROUNDED; HIGH TO
 MODERATE SPHERICITY; FEW UNCONSOLIDATED
 QUARTZ GRAINS <5% TO FIRMLY FRIABLE;

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

11000

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

 HIGHER % OF SILICA CEMENT THAN CALCITE;
 5-8% KAOLINITIC SANDS; ABUNDANT COAL

11400 MD  PRESENT; SILTSTONE GRADING TO SHALE;
 HIGH GAS WITH COAL AND SANDSTONES.
 
 COAL = DARK GRAY TO BLACK; SLIGHTLY
 CRUMBLY TO PULVERULENT; IRREGULAR



FRACTURING; PLATY TO TABULAR CUTTINGS;
 SLIGHT WAXY TO DULL LUSTER; SMOOTH
 TEXTURE; INTERBEDDED IN SHALES AND SAND11100

 HIGH GAS VALUES OBSERVED.
 

11500 MD SANDSTONE= WHITE TO BROWNISH GRAY;
SLIGHTLY HARD TO FRIABLE; SUBROUNDED TO
SUBANGULAR; WELL SORTED; PREDOMINATELY
GRAIN SUPPORTED; SLIGHT CALCITE CEMENT
WITH HIGGHER SILICA CEMENT; MODERATE
SPHERICITY; TRACES OF BLACK CARBONACEOUS
FRAGMENTS; CLEAR WHITE CRYSTALLINE
FREE CALCITE FILL; INTERBEDDED DARK GRAY11200

SHALES AND BLACK CARBONACEOUS SHALES;
HIGH GAS IN SANDS.

11600 MD  
SHALE= DARK GRAY TO LIGHT GRAY; HARD TO
BRITTLE TENACITY; IRREGULAR TO
SPLINTERY FRACTURES; MASSIVE TABULAR
 TO ELONGATED CUTTINGS HABIT; DULL
EARTHY LUSTER; SMOOTH SILTY TEXTURE;
INTERBEDDED DARK BLACK COAL BEDS;
HIGH GAS IN COAL BEDS.11300

 
COAL= BLACK ; CRUMBLY BRITTLE TENACITY;

11700 MD IRREGULAR BLOCKY FRACTURE; MASSIVE
WEDGE LIKE CUTTINGS HABIT; SMOOTH
VITREOUS SEMI-METALIC LUSTER;  SMOOTH
TEXTURE; INTERBEDDED WITH BROWNISH
 BLACK CARBONACEOUS SHALE AND
SILTSTONES; HIGH GAS READINGS IN COAL
BEDS WITH TRACES OF CLEAR XL'N
CALCITE FILL FRACTURES GIVING WAY TO11400

HIGHER GAS READINGS IN ZONES WITH
FRACTURE FILL OBSERVED.

11800 MD  
SILTSTONE= BROWNISH GRAY TO BROWN;
HARD TO FIRM; BLOCKY IRREGULAR FRACTURE;
MASSIVE PLATY CUTTINGS HABIT; DULL
EARTHY LUSTER; GRITTY GRANULAR TEXTURE
GRADING TO VERY FINE GRAIN BROWNISH
GRAY AND FRIABLE SANDSTONES; HIGH GAS.
 

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

11500

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

COAL= BLACK TO BROWNISH BLACK; BRITTLE
CRUMBLY TENACITY; IRREGULAR BLOCKY

11900 MD FRACTURE; MASSIVE WEDGELIKE CUTTINGS
HABIT; METALIC VITREOUS LUSTER; SMOOTH
TEXTURE; INTERBEDDED BROWNISH BLACK
CARBONACEOUS SHALES AND SANDSTONES;
HIGH GAS IN THIN COAL BEDS.
 
SANDSTONE= CLEAR TO WHITE; LOOSE
MEDIUM QUARTZ GRAINS; SUBROUNDED TO11600

SUBANGULAR; WELL SORTED; PRIMARILY
GRAIN SUPPORTED; HIGH SPHERICITY;

12000 MD TRACES OF BLACK CARBONACEOUS FRAGMENTS
EMBEDDED; INTERBEDDED COAL BEDS WITH
 HIGH GAS READINGS.
 
 SILTSTONE = LIGHT TO DARK GRAYISH BLACK
 WITH OCCASIONAL BROWN HUES; BRITTLE TO
 CRUMBLY; ELONGATED TO TABULAR CUTTINGS;
 SLIGHT WAXY TO EARTHY LUSTER; SILTY TO11700

 GRITTY TEXTURE; INTERBEDDED IN SHALES
 AND SANDSTONE; MODERATE GAS VALUES.

12100 MD  
 CARBONACEOUS SHALE = DARK GRAYISH BLACK
 TO MEDIUM GRAY; DENSE TO BRITTLE;
 IRREGULAR TO CONCHOIDAL FRACTURES;
 MASSIVE TO WEDGELIKE CUTTINGS; EARTHY
 TO SLIGHT RESINOUS LUSTER; SILTY TO
 SMOOTH TEXTURE; MODERATE GAS WITH COAL
 SEAMS.11800

 
 SANDSTONE = BROWN TO GRAYISH WHITE

12200 MD  WITH UNCONSOLIDATED WHITE XL'S; FINE TO
 VERY FINE GRAINS; WELL SORTED; ROUNDED;
 HIGH SPHERICITY; VERY FIRM TO FRIABLE;
 HIGH SILICA CONTENT; ABUNDANT QUARTZ
 XL'S; GRAIN SUPPORTED WITH SMALL %
 CALCITE CEMENT PRESENT; 5% KAOLINITIC
 SANDS; 5-8% COAL OBSERVED; MODERATE TO
 HIGH GAS VALUES WITH SANDSTONES AND11900

 COAL SEAMS.
 

12300 MD  SILTSTONE = DARK GRAY TO LIGHT GRAYISH
 BROWN; BRITTLE TO CRUNCHY; IRREGULAR TO
 CONCHOIDAL FRACTURES; MASSIVE TO
 WEDGELIKE CUTTINGS; DULL TO SLIGHT
 SPARKLY LUSTER; GRITTY TO SILTY TEXTURE
 5-8% COAL OBSERVED; SILTSTONE APPEARS
 GRADING TO DARKER SHALES; MODERATE GAS
 IN SILTSTONE WITH HIGHER GAS IN COAL.

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

12000

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

 

12400 MD
 COAL = DARK GRAYISH BLACK TO BLACK;

12400 MD  BRITTLE TO PULVERULENT; IRREGULAR TO
 PLANAR FRACTURES; TABULAR TO ELONGATED;
 SLIGHT WAXY TO EARTHY LUSTER; SMOOTH
 TEXTURE; INTERBEDDED IN CARBONACEOUS
 SHALES AND SILTSTONES; SILTSTONES ARE
 GRADING TO SHALES; 5% KAOLINITIC SANDS
 OBSERVED; HIGHER GAS VALUES IN COAL
 SEAMS.12100

 

12500 MD
 CARBONCEOUS SHALE = DARK GRAYISH BLACK

12500 MD  BRITTLE TO CRUNCHY; IRREGULAR TO
 SPLINTERY FRACTURES; ELONGATED TO
 TABULAR CUTTINGS; EARTHY TO SLIGHT
 POLISHED LUSTER; SLIGHTLY GRITTY TO
 SILTY TEXTURE; OCCURS WITH SILTSTONES



AND SANDSTONES ALTERNATING THICKNESS;
 MOERATE GAS VALUES.
 12200

SILTSTONES= BROWNISH GRAY TO GRAY; HARD

12600 MD
HARD FIRM; PLATY IRREGULAR FRACTURE;

12600 MD MASSIVE CUTTINGS HABIT; DENSE TO CRUMBLY
 TENACITY; DULL EARTHY AND OCCASIONAL
SPARKLING LUSTER; GRITTY TO GRANULAR
TEXTURE; INTERBEDDED BLACK BROWNISH
CARBONACEOUS SHALES; EMBEDDED THIN
COAL BEDS GIVING HIGH GAS READINGS.
 
COAL= BLACK; CRUMBLY TENACITY;12300

IRREGULAR BLOCKY FRACTURE; MASSIVE

12700 MD
WEDGELIKE CUTTINGS HABIT; VITREOUS

12700 MD GLASSY METALIC LUSTER; SMOOTH TEXTURE
INTERBEDDED WITH CARBONACEOUS SHALES
AND SILTSTONES; HIGH GAS READINGS
ASSOCIATED WITH COAL BEDS.
 
SANDSTONE= WHITE; VERY FINE TO FINE
GRAINS; HARD TO FRIABLE; SUBROUNDED TO
SUBANGULAR; WELL SORTED; DOMINANT12400

GRAIN SUPPORT; SILICA CEMENT MATRIX;

12800 MD
HIGH SPHERICITY; NO REACTION TO HCL

12800 MD TRACES OF BLACK CARBONACEOUS FRAGMENTS
 INTERBEDDED COAL SEAMS WITH
HIGH GAS READINGS.
 
COAL= DARK BLACK GLASSY; HARD TO
BRITTLE; BLOCKY IRREGULAR FRACTURE;
MASSIVE WEDGELIKE CUTTINGS HABIT;
METALIC VITREOUS LUSTER; SMOOTH

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

12500

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

TEXTURE; INTERBEDDED WITH CARBONACEOUS

12900 MD
SHALES AND SILTONES; HIGH GAS READINGS
IN THIN COAL BEDS.
 
 SILTSTONE = DARK GRAYISH BROWN TO DARK
 GRAY; VERY TOUGH WITH SILICA CEMENT TO
 SLIGHTLY BRITTLE; IRREGULAR FRACTURES;
 TABULAR TO WEDGELIKE CUTTINGS; SLIGHT
 POLISHED TO EARTHY LUSTER; SILTY TO
 GRITTY TEXTURE; <5% COAL OBSERVED AND12600

 TENDING TO INCREASE FOR NEXT SAMPLE;

13000 MD
 MODERATE GAS VALUES WITH HIGHER
 READINGS IN COAL SEAMS.
 
 SANDSTONE = WHITE; LIGHT TO MEDIUM GRAY
 FINE TO VERY FINE GRAINS; VERY WELL
 SORTING; FIRMLY FRIABLE TO HARD; WELL
 ROUNDED TO ROUNDED; VERY HIGH
  SPHERICITY; 30% OF UNCONSOLIDATED
 SANDS WITH 5% KAOLINITIC; DOMINANT12700

 SILICA MATRIX AND CEMENT; OCCURANCES OF

13100 MD
 BLACK LITHICS <3% IN SAMPLES; MODERATE
 GAS VALUES IN SANDS AND HIGHER READINGS
 IN COALS.
 
 CARBONACEOUS SHALE = DARK GRAYISH BLACK
 TO DARK BROWNISH BLACK; SLIGHTLY DENSE
 TO CRUMBLY; IRREGULAR TO CONCHOIDAL
 FRACTURES; MASSIVE TO TABULAR CUTTINGS;
 SLIGHT POLISHED TO DULL EARTHY LUSTER;12800

 SMOOTH TO SILTY TEXTURE; SILTSTONE

13200 MD
 APPEARS GRADING TO DARK SHALES;
 MODERATE GAS IN SHALES.
 
SANDSTONE= WHITE TO BROWNISH GRAY;
HARD TO FRIABLE;FINE TO VERY FINE GRAIN;
SUBROUNDED TO SUBANGULAR; DOMINANT GRAIN
SUPPORT; SILICA CEMENT MATRIX; TRACE OF
BLACK CARBONACEOUS FRAGMENTS EMBEDDED;
MODERATE SPHERICITY; HIGH GAS.12900

 

13300 MD
SILTSTONE= LIGHT GRAYISH BROWN; HARD TO
FIRM; IRREGULAR BLOCKY FRACTURE; MASSIVE
 TO PLATY TO WEDGLIKE CUTTINGS HABIT;
SPARKLING FROSTED LUSTER; GRITTY TO

 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.




