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Remarks
Survey Data, Mud Reports, Other Info.

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.

GAS CHROMATOGRAPHY EQUIPMENT IS
CALIBRATED TO A TEST GAS COMPOSED OF
METHANE = 10000 PPM

ETHANE = 1000 PPM

PROPANE = 1000 PPM

I-BUTANE = 1000 PPM

N- BUTANE = 1000 PPM

|- PENTANE = 1000 PPM

N- PENTANE = 1000 PPM

CO2 IS CALIBRATED TO A TEST GAS COMPOSED
OF 100000 PPM

CONNECTION GAS, TRIP GAS, AND WIPER GAS
ARE NOTED ON THE MUDLOG, FLARE HEIGHTS
AND DEPTHS OF GAS BUSTER USAGE ARE ALSO
NOTED.

EARLY CONNECTION GASES REPRESENTING
UP HOLE GAS INTERVALS BLEEDING INTO THE
BOREHOLE ARE COMMON IN THE PRODUCTION
INTERVAL.

EVIDENCE OF FRACTURE FILL IS NOTED ON

THE LOG USING THE LITHOLOGY SYMBOL FOR
METAMORPHICS. THE 10% DOES NOT REPRESENT
10% FRACTURE FILL IN SAMPLE. IT ONLY
INDICATES THAT FRACTURE FILL HAS BEEN
OBSERVED OVER THE INTERVAL.

CANRIG WELL SERVICE COMMENCED LOGGING
OPERATION ON 05/12/2010 @ 18:30 HRS AT A
DEPTH OF 3,441

SURVEY DATA AT 3441 MD
INCL: 9.99

AZIM: 249.12

TVD: 3426.62

SHALE = MODERATE YELLOWISH BROWN, LIGHT
BLUISH GRAY, SOME MODERATE HUES;
CRUNCHY TO BRITTLE TENACITY; PLANAR, SUB
BLOCKY FRACTURE; TABULAR, WEDGELIKE
SLIGHT PLATY CUTTINGS HABIT; DULL, SEMI
WAXY LUSTER; SMOOTH GRADING TO SILTY
TEXTURE; TRACES PRYITE IMBEDDED.

SILTSTONE = LIGHT BROWNISH GRAY, LIGHT
BROWN, TRACE LIGHT GRAYISH TAN; CRUNCHY
TO CRUMBLY TENACITY; IRREGULAR, SUB
BLOCKY FRACTURE; FLAKY TO SUB MASSIVE
CUTTINGS HABIT; DULL RESINOUS LUSTER,;
SILTY GRADNG TO GRITTY TEXTURE; TRACE
LIGHT SHALE IMBEDDED.

SANDSTONE = LIGHT BROWNISH YELLOW STAIN,
SOME CLEAR TO TRANSLUCENT, PEPPER APPEA-
RANCE DUE TO BLACK LITHIC, DOMINATELY
QUARTZ FRAMEWORK, UPPER VERY FINE TO
FINE GRAIN; POOR SORTING; FRIABLE TO

FIRM AND HARD, SUB ANGULAR, SOME SUB
ROUND, LOW SPHERICITY; LIGHT BROWN
CLAYEY CEMENT, WEAK REACTION TO DELUTED
HCL; VERY POOR INTERGRANULAR POROSITY,
TRACE LIGHT GRAY,BLACK SPECKLED LITHIC
IMBEDDED.

SHALE = LIGHT YELLOWISH BROWN, TRACE
LIGHT GRAYISH BROWN, HUES OF YELLOWISH
GRAY; CRUNCHY, CRUMBLY SOME SLIGHTLY
HARD; DOMINATELY SUB BLOCKY, SLIGHT
IRREGULAR FRACTURE; WEDGELIKE TO
TABULAR, SUB MASSIVE CUTTINGS HABIT,
TRACE OF CAVINGS IN SHAKER; DULL SUB
EARTHY, SOME WAXY LUSTER; SMOOTH, CLAYEY
TRACE GRADING TO SILTY TEXTURE; TRACE
SILTSTONE / SANDSTONE IMBEDDED.

SHALE = YLWISH BRN, LT GRY, HUES OF BRWN
OCC HUES OF BRWNISH PURP; STIFF TO SUB
MALLEABLE/SUB CRUMBLY TENACITY WITH
IRREGUALAR TO HACKLY FRACTURE; SUB
WEDGELIKE TO ELONGATED/BLADED CUTTINGS
HABIT OCC SUB TABULAR; APPEARS SL
MOTTLED IN PLACES; EARTHY TO SMOOTH
TEXTURE WITH DULL TO SUB WAXY/WAXY
LUSTER; SL TO MODERATE REACTION TO
DILUTE HCL; TRACE LIMESTONE IN SAMPLE.



SHALE = YLWISH BRN, LT BRN, HUES OF GRY
OCC HUES OF BRWNISH PURP; DENSE TO SUB
CRUMBLY TENACITY WITH IRREGULAR

TO HACKLY FRACTURE; SUB WEDGELIKE TO
SUB MASSIVE TO SUB TABULAR CUTTINGS
HABIT ; OFTEN APPEARS SL MOTTLED;
EARTHY OCC SL GRITTY TO SMOOTH
TEXTURE WITH DULL TO SUB WAXY/WAXY
LUSTER; TRACE NAHCOLITE IN SAMPLE;
TRACE PYRITE.

SANDSTONE = VERY LT GRY, GRY, GRY WITH
HUES OF YLW AND OCC REDDISH BRWN;

FIRM TO HARD; UPPER MEDIUM TO UPPER FINE
GRAINED; INDIVIDUAL GRAINS ARE TRANSL TO
OPAQUE; LOW SPHERICITY POORLY SORTED;

SL TO MODERATELY CALCAREOUS; DOMINANTLY
GRAIN SUPPORTED. SL TO NO INCREASE IN
DITCH GAS.

SHALE = LIGHT YELLOWISH BROWN, TRACE
LIGHT GRAY YELLOWISH HUES; DENSE TO

SUB CRUMBLY TRACE CRUNCHY TENACITY;
SUB BLOCKY, BLOCKY SLIGHT IRREGULAR
FRACTURE; FLAKY TO SUB MASSIVE CUTTINGS
HABIT; DULL EARTHY, SUB WAXY GRADING

TO WAXY LUSTER; SILTY TO SMOOTH TEXTURE;
TRACE VERY FINE SILTSTONE GRADING TO A
THIN SANDSTONE IMBEDDED.

SHALE = LIGHT YELLOWISH BROWN, LIGHT

GRAYISH BLUISH PURPLE, LIGHT YELLOWISH
GRAY; DENSE, SOME SUB CRUNCHY TO
CRUMBLY TENACITY; SUB BLOCKY, BLOCKY,
TRACE PLANAR, IRREGULAR IN PART FRACTURE
WEDGELIKE, SUB PLATY, SPLINTERY IN PART

CUTTINGS HABIT; EARTHY TO DULL, SUB WAXY
LUSTER W/ RESINOUS IMBEDDED SILTSTONE
SMOOTH, CLAYEY, GRADING TO

GRITTY TEXTURE; TRACE VERY FINE SAND-
STONE / SILTSTONE INTERBEDDED LAMINATE.

VERY LOW GAS SHOW IN THIS SECTION OF THE
WELL, 4-6 UNITS.

SANDSTONE = CLEAR, SOME OFF WHITE,
DOMINANTLY YELLOWISH BROWN STAIN;

QUARTZ FRAME WORK; VERY FINE TO FINE
GRAIN; POOR SORTED; DOM SUB ANGULAR,
SOME GRADING TO SUB ROUND, LOW SPHERI-
CITY; FRIABLE TO HARD; CONSOLIDATED;
CALCAREOUS / CLAYEY CEMENT, TRACE

SILICA MATRIX CEMENT; OVERALL POOR
VISUAL INTERGRANULAR POROSITY; LOW
REACTION TO DILUTED HCL; SOME SALT

AND PEPPER APPEARANCE WITH DARK GRAY /
BLACK SPECKLED LITHICS;NO COAL / CARBON-

ACEOUS SHALE IN SAMPLE TRAY.

SHALE = YELLOWISH BROWN, LIGHT GRAYISH
BROWN, VARIOUS SHADES OF PURPLISH GRAY;
DENSE, SUB CRUMBLY, SOME CRUNCHY

TENACITY; SUB BLOCKY, BLOCKY, TRACE
SPLINTERY FRAGMENTS, IRREGULAR FRACTURE;
TABULAR, PLATY TO SUB MASSIVE CUTTINGS
HABIT; DULL EARTHY, SL WAXY LUSTER IN

PART; SMOOTH CLAYEY GRADING TO GRITTY

TEXTURE; TRACE SILTSTONE GRADING TO
SANDSTONE LAMINATE / IMBEDDED.

SHALE = MODERATE YELLOWISH BROWN, LIGHT
GRAYISH BROWN, SOME PURPLISH GRAY HUES;

DENSE, SOME CRUMBLY TO CRUNCHY TENACITY;
SUB BLOCKY, BLOCKY, IRREGULAR IN PART
FRACTURE; FLAKY, SOME PLATY TO SUB
MASSIVE CUTTINGS HABITS; DOMINANTLY

DULL EARTHY LUSTER, WITH SOME SUB WAXY

LUSTER; SMOOTH TO SL GRITTY TEXTURE;
TRACE LIGHT BROWN VERY FINE SILTSTONE
IMBEDDED / LAMINATE; LOW GAS READINGS,
NO CARBONACEOUS SHALE IN SAMPLE TRAY.

SILTSTONE = LIGHT YELLOWISH BROWN, LIGHT
BROWN; CRUMBLY TO BRITTLE TENACITY; SUB
BLOCKY TO BLOCKY FRACTURE; WEDGELIKE
PLATY CUTTINGS HABIT; DULL LUSTER; SILTY
TO GRITTY TEXTURE; SOME GRADING TO

SANDSTONE.

SHALE = LT GRY, GRY, GRYISH BRWN. SOME
YLW BRWN /YLW GRY MOTTLED AND OCC
PURP HUES; FIRM TO DENSE TENACITY;

MASSIVE TO SUB TABULAR CUTTINGS HABIT
WITH IRREGULAR TO HACKLY FRACTURE;
TRACE FRACTURE FILL IN PLACES; DULL TO
WAXY LUSTER WITH SMOOTH TO SL EARTHY
TEXTURE.

SANDSTONE = LT GRY, GRY WITH GRNISH HUES
OCC REDDISH BRWN HUES; UPPER MEDIUM

IN A CALC/CLAY MATRIX OCC SILICEOUS;

SOME GREENISH HUES ATTRIBUTED TO
CHLOIRITIZATION; INDIVIDUAL GRAINS ARE
SUB ANGULAR TO SUB ROUND WITH LOW

TO OCC MODERATE SPHERICITY; MODERATELY
TO WELL SORTED WITHIN CLUSTERS, BUT

(ITO FINE GRAINED; DOMINANTLY CONSOLIDATED
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POORLY SORTED WITH VARYING GRAIN SIZES
IN OVERALL SAMPLE; GRADES TO VERY FINE

GRAINED SANDSTONE IN PLACES; OCC



A

INCREASE IN DITCH GAS; STRONG TO
MODERATE REACTION TO DILUTE HCL.

SHALE = MEDIUM TO LT GRY; OCCASIONAL
CARBONACEOUS MATERIAL AND LAMINAE;
DENSE TO CRUNCHY TENACITY WITH IRREGULAR
FRACTURE; SUB TABULAR TO MASSIVE OCC

WEDGELIKE CUTTINGS HABIT; SMOOTH WAXY
TEXTURE; GREASY TO DULL LUSTER.
TRACE LIMESTONE IN SAMPLE.

CARBONACEOUS SHALE = DARK BRWN WITH

HUES OF BLACK; CRUNCHY TO DENSE TENACITY
SUB BLCKY TO SUB PLATY CUTTING HABIT

WITH SUB PLANAR TO IRREGULAR OCC HACKLY
FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB RESINOUS/SUB VITREOUS
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LUSTER; SLIGHT INCREASE IN DITCH GAS; SL
PYRITIC IN PLACES. NO VISIBLE DEGASSING
IN SAMPLE TRAY.

LIMESTONE = LT BRWN, DARK BUFF; DENSE TO
FIRM TENACITY; SUB WEDGELIKE TO SL
BLADED CUTTINGS HABIT; SCALY WAXY
LUSTER WITH SMOOTH TEXTURE; VIOLENT
REACTION TO DILUTE HCL.

SHALE = GRY, LT GRY, DARK GRY; DENSE TO
TOUGH TENACITY; SUB MASSIVE TO SUB
TABULAR CUTTINGS HABIT, OCCASIONALLY
WEDGELIKE IN PLACES; IRREGULAR TO
HACKLY FRACTURE; DULL TO WAXY LUSTER
WITH SMOOTH TO SL GRITTY TEXTURE WHERE
GRADING TO AND INTERBEDDED WITH
SILTSTONES. NO VISIBLE STRUCTURES.

COAL = BLACK VERY DARK BRWN WITH HUES OF
BLACK; DENSE TO CRUNCHY TENACITY; SUB
TABULAR TO MASSIVE TO PLATY IN PLACES;
IRREGULAR TO PLANAR FRACTURE; SMOOTH

TO SL EARTHY TEXTURE WITH SUB VITREOUS
TO DULL LUSTER,; SL PYRITIC IN PLACES;

SOME VISIBLE DEGASSING IN SAMPLE TRAY.
MARKED TO MODERATE INCREASE IN DITCH GAS

CARBONACEOUS SHALE = DARK BRWN WITH
HUES OF BLACK; CRUNCHY TO DENSE TENACITY
SUB BLCKY TO SUB PLATY CUTTING HABIT

WITH SUB PLANAR TO IRREGULAR OCC HACKLY
FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB WAXY / SUB VITREOUS
LUSTER; SLIGHT INCREASE IN DITCH GAS; SL
PYRITIC IN PLACES. NO VISIBLE DEGASSING

IN SAMPLE TRAY.

SHALE = GRY, LT GRY, DARK GRY; DENSE TO
CRUNCHY TENACITY; SUB MASSIVE TO SUB
TABULAR CUTTINGS HABIT, OCCASIONALLY
WEDGELIKE IN PLACES; IRREGULAR TO

HACKLY FRACTURE; DULL EARTHY TO WAXY
LUSTER WITH SMOOTH TO SL GRITTY TEXTURE
IN PLACES; COMMONLY GRADES TO AND
INTERBEDDED WITH CARBONACEOUS SHALE AND
SILTSTONE; OCC LAMINAE IN PLACES.

CARNOBACEOUS SHALE = DARK BRWN WITH
HUES OF BLACK; CRUNCHY TO DENSE TENACITY
SUB BLCKY TO PLATY CUTTINGS HABIT

WITH SUB PLANAR TO IRREGULAR OCC HACKLY
FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB WAXY / SUB VITREOUS
LUSTER; SLIGHT INCREASE IN DITCH GAS; SL

TO MODERATELY PYRITIC.

LIMESTONE = LT BRWN, BUFF, DRK BRWN

FIRM TENACITY; SUB WEDGELIKE TO SL
BLADED CUTTINGS HABIT; SCALY TO SUB WAXY
LUSTER WITH SMOOTH TEXTURE; VIOLENT
REACTION TO DILUTE HCL.

SHALE = GRY, LT GRY, DARK GRY OCC BRWN
HUES; DENSE TO CRUMBLY, OCC SUB SECTILE
WHERE HYDRATED; VARIES BETWEEN LIMEY
SHALE AND SHALEY LIME; SMOOTH TO WAXY
TEXTURE WITH DULL LUSTER; IRREGULAR
FRACTURE; MODERATE TO STRONG REACTION TO
DILUTE HCL.

CARBONACEOUS SHALE = DARK BROWNISH
GRAY, OFF BLACKISH BROWN, SOME DUSKY
BROWN; DENSE TO CRUMBLY, OCC CRUNCHY
TENACITY; PLANAR, SUB BLOCKY/ BLOCKY
FRACTURE; TABULAR, SUB MASSIVE CUTTING
HABIT, DULL EARTHY, GRADING TO GREASY
LUSTER,; SILTY GRADING TO GRITTY TEXTURE;
TRACE OF DEGASSING IN SAMPLE TRAY; SOME
BLACK COALY SPECKLED LAMINATE / IMBEDDED

SHALE = MODERATE DARK GRAY WITH BROWNISH
HUES, SOME LIGHT BROWNISH GRAY; CRUNCHY,
CRUMBLY TO DENSE TENACITY; PLANAR, TRACE
SPLINTERY, SUB BLOCKY FRACTURE; PLATY
SUB BLOCKY / MASSIVE, TRACE FLAKY
CUTTINGS HABIT; DULL, SUB WAXY / WAXY,
LUSTER; GRITTY TO SILTY TEXTURE; TRACE
MODERATE TO HIGH REACTION TO DILUTED
HCL, SOME TRACE OF LIMEY SHALE / SHALEY
LIME; TRACE BLACK CARBONACEOQOUS SHALE/
COALY SPECKLED IMBEDDED/LAMINATE.
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| |GRAY, TRACE GRAYISH OFF WHITE W/ SALT AN
“| |PEPPER APPEARANCE; DOMINATE QUARTZ
FRAMEWORK; UPPER VERY FINE TO LOWER
FINE GRAIN; POOR TO FAIRLY SORTED,
DOMINANTLY CONSOLIDATED, SUB BLOCKY
CLUSTERS; SUB ANGULAR GRADING TO SUB

<| |ROUND; LOW TO MOD SPHERICITY; FRIABLE,
AND HARD; MODERATE GRAY CLAY
/CALCAREOUS CEMENT, TRACE SILICA MATRIX

J A

0019

e e = SANDSTONE = LIGHT GRAYISH BLUE, MODERATE
S
—

i

— = — CEMENT, WEAK HCL REACTION; POOR TO FAIR
\_ TtlGas 500> g <150 Avg RPM 0><100 P 0><400 MSE INTERGRANULAR POROSITY; TRACE BLACK
< €02 100K> O 30K Avg ue 0><50 A OB 0> CARBONACEOUS SHALE/COALY SPECKLED
~7 Flare Ht. 100> © y IMBEDDED.
/; CARBONACEOUS SHALE = DARK BROWNISH

GRAY, BROWNISH BLACK, DARK GRAY BROWN
W/ BLACK SPECKS; TABULAR, SOME WEDGELIKE
OCC SUB BLOCKY CUTTIGS HABIT; SUB BLOCKY
BLOCKY FRACTURES; DULL SLIGHT WAXY,
EARTHY IN PART LUSTER; SILKY TO GRITTY
TEXTURE; TRACE BLACK SPECKLED COALY
IMBEDDED / LAMINATE; SOME SPECKLE

PYRITE IMBEDDED.
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SHALE = DARK GRAY, OCC MODERATE GRAYISH
BLUE, SOME GRADING TO BLACK/BLUE; DENSE,
BRITTLE TENACITY; SPLINTERY, SOME SUB
BLOCKY, PLANAR FRACTURE; ELONGATED,
WEDGELIKE W/ OCC SUB MASSIVE CUTTINGS
HABIT; DULL, EARTHY, SUB WAXY/WAXY
LUSTER; CLAYEY TO GRITTY TEXTURE; TRACES
WEAK REACTION TO DILUTED HCL / LIMEY
SHALE; TRACE BLACK CARBONACEOUS SHALE
LAMINATE.

0019

CARBONACEOUS SHALE = DARK BROWNISH
BLACK, DARK GRAYISH BLACK/BROWN, OCC
HUES OF OFF BLACK; DENSE TO CRUMBLY
TENACITY; PLATY TO SUB BLOCKY FRACTURE;
WEDGELIKE, TABULAR, SOME FLAKY CUTTINGS
HABIT; DULL, WAXY LUSTER, SILTY GRADING
TO GRITTY TEXTURE; TRACE PYRITIC
SPECKLED IMBEDDED.
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OHIO CREEK SANDSTONE = LIGHT OFF BLUISH
GRAY, SOME OFF WHITE; LIGHT GRAY, OCC
SALT AND PEPPER APPEARANCE; TRACE CLEAR
AND TRANSLUCENT CEMENTED IN SMALL
CLUSTERS; VERY FINE TO FINE GRAIN; POOR
TO FAIR SORTED, DOM SUB ANGULAR SOME
SUB ROUND, LOW TO MOD SPHERICITY;
FRIABLE IN PART; CLAYEY/CALCAREOUS CEM,
SOME SILICA MATRIX CEMENT, LOW REACTION
TO HCL. SPECKLED DARK LITHIC AND MAFIC
IMBEDDED.
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SANDSTONE = LIGHT BLUISH GRAY, CLEAR

TO TRANSLUCENT, SUB BLOCKY CLUSTERS,

OHIO CREEK % 6908
SALT AND PEPPER APPEARANCE, VERY FINE
S GRADING TO FINE GRAIN; POOR TO FAIR SORT
OP 10><400 MSE ING; DOM SUB ANGULAR / SOME SUB ROUND,

AgOB 0> LOW TO MOD SPHERICITY; FRIABLE IN PART,;

CLAYEY/SILICA MATRIX CEMENT, SOME

CALCAREOUS CEMENT, MOD HCL REACTION;
50 @ 71 ;

SPECKLED LITHIC/ MAFIC AND CARBONACEOUS
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-SHALE IMBEDDED.

A

L

SANDSTONE = LIGHT OFF WHITE/GRAY, TRACE
BLUISH GRAY, SOME CLEAR TO TRANSLUCENT
GRAINS, FEW LOOSE GRAINS, OCC SALT AND
PEPPER APPEARANCE; QUARTZ FRAMEWORK;

|| |FAIR SORTED; DOMINANTLY SUB ANGULAR,

< | |UPPER VERY FINE TO LOWER FINE GRAIN; LOW
TO MODERATE SPHERICITY; FRIABLE TO HARD;
DOMINANTLY CONSOLIDATED, OCC LOOSE
INDIVIDUAL GRAINS OR SMALL CLUSTERS,

g CLAYEY/SILICA CEMENT, SOME CALCAREOUS
CEMENT, WEAK HCL REACTION; POOR TO FAIR
E VISUAL INTERGRANULAR POROSITY;

; TRACE COARSE CALCITE CRYSTALS IN SAMPLE
g

I Mg ]

TTTTTNA
00T,

|

TRAY,MAY INDICATE PRESENTS OF A FRACTURE
TRACE BLACK SPECKLED LITHIC /
CARBONACEOUS SHALE IMBEDDED.

00¢.

CARBONACEOUS SHALE = DARK BRWN WITH
HUES OF BLACK; CRUNCHY TO DENSE TENACITY
SUB BLCKY TO SUB PLATY CUTTING HABIT

WITH SUB PLANAR TO IRREGULAR OCC HACKLY
FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB WAXY / SUB VITREOUS
LUSTER; SLIGHT INCREASE IN DITCH GAS; SL
PYRITIC IN PLACES. NO VISIBLE DEGASSING

IN SAMPLE TRAY.

A~
00€L

o otbh s Ao dl, 10 a1 WA

____—| |SHALE = GRY, LT GRY, DARK GRY; DENSE TO
CRUNCHY TENACITY; SUB MASSIVE TO SUB
TABULAR CUTTINGS HABIT, OCCASIONALLY
_| WEDGELIKE IN PLACES; IRREGULAR TO

¢ | HACKLY FRACTURE,; DULL EARTHY TO WAXY

b LUSTER WITH SMOOTH TO SL GRITTY TEXTURE

YT

- P
I

i

IN PLACES.

MEDIUM TO FINE GRAINED; MODERATELY
FRIABLE; INDIVIDUAL GRAINS ARE SUB

001L
i

MAX C§2?>7849ppm
- ANGULAR TO SUB ROUND WITH MODERATE

: - TO LOW SPHERICITY; TRANSPARENT TO
z T { OPAQUE WITH CLUSTERS HAVING A SALT AND
oo s el g 8 i | |PEPPER APPEARANCE: DOMINANTLY WELL

AV N,

= =

% g SANDSTONE = OFF WHT, LT GRY; UPPER
7430 b
{



| MAX GAS 350u
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SORTED; ACCESSORIES INCLUDE DARK LITHIC
AND MAFIC FRAGMENTS APPROX 3%);
CONSOLIDATED CLUSTERS ARE GRAIN
SUPPORTED IN A CALC/CLAY MATRIX.
MODERATE TO MARKED INCREASE IN DITCH GAS
MODERATE TO STRONG REACTION TO DILUTE
HCL.

SANDSTONE = OFF WHT, LT GRY; UPPER
MEDIUM TO OCC FINE GRAINED; VERY
FRIABLE; INDIVIDUAL GRAINS ARE SUB
ANGULAR TO SUB ROUND WITH MODERATE
TO LOW SPHERICITY; TRANSPARENT TO
OPAQUE; DOMINANTLY UNCONSOLIDATED
MOST LIKELY A RESULT OF BIT ACTION; VERY
CLEAN WITH LITTLE TO NO ACCESSORIES;
OVERALL POORLY SORTED.

SHALE = GRY, LT GRY, GRYISH BRWN,

LT BRWN; FIRM TO DENSE TENACITY WITH SUB
TABULAR TO SUB WEDGELIKE OCC BLADED
CUTTINGS HABIT, IRREGULAR TO OCC

HACKLY FRACTURE; DULL EARTHY TO WAXY
LUSTER WITH SMOOTH TO SL GRITTY TEXTURE
IN PLACES; COMMONLY GRADES TO AND
INTERBEDDED WITH CARBONACEOUS SHALE AND
SILTSTONE; SOME CARBONACEOUS MATERIAL,;
SLIGHTLY PYRITIC IN PLACES.

SANDSTONE = TRANSPARENT TO OPAQUE; UPPER
MEDIUM TO FINE GRAINED; SUB ROUND TO

SUB ANGULAR; MODERATE SPHERICITY; WELL
SORTED; VERY FRIABLE DOMINANTLY
UNCONSOLIDATED; CLUSTER ARE UNCOMMON;
WHEN CONSOLIDATED GRAIN SUPPORTED IN A
CALC CEMENT,;RARE FINER GRAINED SPECIMENS
HAVE A CALC/CLAY MATRIX; OVERALL VERY
CLEAN WITH NO ACCESSORY MINERALS IN
CLUSTERS; STRONG REACTION TO DILUTE HCL,;
MARKED TO MODERATE INCREASE IN DITCH

GAS.

SHALE = GRY, LT GRY, GRYISH BRWN,

LT BRWN; FIRM TO DENSE TENACITY WITH SUB
TABULAR TO SUB WEDGELIKE OCC BLADED
CUTTINGS HABIT, IRREGULAR TO OCC

HACKLY FRACTURE; DULL EARTHY TO WAXY
LUSTER WITH SMOOTH TO SL GRITTY TEXTURE
IN PLACES; COMMONLY GRADES TO AND
INTERBEDDED WITH CARBONACEOUS SHALE AND
SILTSTONE.

SANDSTONE = TRANSPARENT TO OPAQUE; UPPER
MEDIUM TO FINE GRAINED; SUB ROUND TO

SUB ANGULAR; MODERATE SPHERICITY; WELL
SORTED; VERY FRIABLE DOMINANTLY
UNCONSOLIDATED; CLUSTER ARE UNCOMMON;
WHEN CONSOLIDATED GRAIN SUPPORTED IN A
CALC CEMENT; OVERALL VERY CLEAN; MARKED
TO MODERATE INCREASE IN DITCH GAS.

CARBONACEOUS SHALE = MODERATE DARK BROWN
DARK GRAYISH BROWN, TRACE BLACKISH BROWN
TRACE PYRITE IMBEDDED; BRITTLE TO CRUM-

BLY TENACITY; SUB BLOCKY, BLOCKY SL
IRREGULAR FRACTURE; SUB WEDGELIKE,

TABULAR CUTTINGS HABIT; DULL EARTHY

SUB WAXY LUSTER,; GRITTY WITH SOME

GRANULAR TEXTURE; TRACE BLACK COALY
LAMINATE/IMBEDDED TRACE DEGASSING IN
SAMPLE TRAY.

SHALE = MOD DARK GRAYISH BLACK, DARK
GRAY, SOME VARIOUS HUES OF GRAY; CRUM-
BLY, CRUNCHY W/ SOME BRITTLE TENACITY;
SUB BLOCKY, BLOCKY SLIGHT IRREGULAR
FRACTURE; SUB WEDGELIKE, TABULAR CUTTING

HABIT; SUB WAXY/WAXY OCC EARTHY LUSTER;
SMOOTH TO GRITTY TEXTURE.

SANDSTONE = CLEAR TO TRANSLUCENT,
ABUNDANT LOOSE GRAINS, SOME SMALL

CLUSTERS, BLUISH OFF WHITE, SOME SALT
AND PEPPER APPEARANCE; VERY FINE TO FINE
GRAIN; FAIR TO WELL SORTED; SUB ANGULAR
GRADING TO SUBROUND; LOW TO MODERATE
SPHERICITY; TRACE FROSTED GRAINS; VERY

FRIABLE, LOOSE GRAINS POSSIBLE DUE TO

PDC BIT; SILICA MATRIX CEMENT, WEAK

GRAIN SUPPORT, TRACE CALCAREOUS CEMENT.
WEAK DILUTED HCL REACTION; GOOD VISUAL
INTERGRANULAR POROSITY; TRACE COARSE
CALCITE CRYSTALS; OCC BLACK SPECKLED
CARBONACEOUS SHALE IMBEDDED.

SANDSTONE = ABUNDANT LOOSE INDIVIDUAL
GRAINS, CLEAR TO TRANSLUCENT, LIGHT GRAY

BLUISH GRAY, SOME SALT AND PEPPER
APPEARANCE; VERY FINE TO FINE GRAIN; WEL
SORTED; DOM SUB ANGULAR GRADING TO SUB
ROUND, MOD SPHERICITY; SMALL CLUSTERS
POSSIBLY DUE TO PDC BIT; EASILY FRIABLE,
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WEAK GRAIN SUPPORT, SILICA MATRIX CEMENT
TRACE CLAYEY/CALC CEMENT, WEAK HCL
REACTION, GOOD VISUAL INTERGRANULAR
POROSITY; TRACE BLACK/DARK GRAY LITHIC-
CARBONACEOUS SHALE SPECKS IMBEDDED;

é: 893u ;—;—;
A5 2OPERA]

ol AA

SLIGHT INCREASE IN BACKGROUND GAS.
SANDSTONE = OFF WHITE, GRAYISH WHITE,



TRACE INDIVIDUAL GRAINS; UPPER VERY FINE
TO FINE GRAIN; POOR TO FAIR SORTED; SUB

ANGULAR IN PART, TRACE SUB ROUND; MOD
SPHERICITY; FRIABLE TO HARD; CLAYEY /
CALCAREOUS CEMENT, SOME SILICA MATRIX
CEMENT; FAIR GRAIN SUPPORT,; FAIR VISUAL
INTERGRANULAR POROSITY; SALT AND PEPPER

APPEARANCE, DARK GRAYISH TO BLACK LITHIC
CARBONACEOUS SHALE/COALY SPECKLED
IMBEDDED/LAMINATE.

SHALE = MOD DARK GRAY, LIGHT GRAY, LIGHT

WHITE GRAY; DENSE, CRUMBLY CRUNCHY
TENACITY; SUB BLOCKY, PLANAR SPLINTERY
FRACTURE; WEDGELIKE, TABULAR CUTTINGS
HABIT; DULL, WAXY, SUB WAXY LUSTER,;
SMOOTH TO GRITTY TEXTURE; TRACE BLACK

CARBONACEOUS SHALE LAMINATE; TRACE
WHITE KAOLIN IN SAMPLE TRAY.

SANDSTONE = SOME LOOSE GRAINS, CLEAR
TO TRANSLUCENT, SUB ROUNDED, WEAK

SUPPORT, SMALL CLUSTERS, LIGHT GRAYISH
BLUE. OFF WHITE W/ SALT AND PEPPER
APPEARANCE; SUB ANGULAR IN PART; MOD
SPHERICITY, FRIABLE TO HARD; CLAYEY/CALC
CEMENT, SOME SILICA MATRIX CEMENT; FAIR

TO GOOD VISUAL INTERGRANULAR POROSITY;
TRACE BLACK SPECKLED CARBONACEOUS SHALE
COALY IMBEDDED.

SHALE = GRY, LT GRY, DARK GRY; DENSE TO

CRUNCHY TENACITY; SUB MASSIVE TO SUB
TABULAR CUTTINGS HABIT, OCCASIONALLY
WEDGELIKE IN PLACES; IRREGULAR TO
HACKLY FRACTURE; DULL EARTHY TO WAXY
LUSTER WITH SMOOTH TO SL GRITTY TEXTURE

IN PLACES.

SANDSTONE = TRANSPARENT TO OPAQUE; FINE
TO UPPER FINE GRAINED; SUB ROUND TO
SUB ANGULAR; MODERATE SPHERICITY; WELL

SORTED; VERY FRIABLE DOMINANTLY
UNCONSOLIDATED; CLUSTER ARE UNCOMMON;
WHEN CONSOLIDATED GRAIN SUPPORTED IN A
CALC CEMENT; PREDOMINANTLY CLEAN WITH
LITTLE TO NO ACCESSORY MINERALS IN

UNCOMMON CLUSTERS; STRONG REACTION TO
DILUTE HCL; MODERATE INCREASE IN DITCH
GAS.

CARBONACEOUS SHALE = DARK BRWN WITH

HUES OF BLACK; CRUNCHY TO DENSE TENACITY
SUB BLCKY TO SUB PLATY CUTTING HABIT

WITH SUB PLANAR TO IRREGULAR OCC HACKLY
FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB WAXY / SUB VITREOUS

LUSTER; SLIGHT INCREASE IN DITCH GAS;

NO VISIBLE DEGASSING IN SAMPLE TRAY.
COMMONLY INTERBEDDED WITH AND GRADING
TO SILT AND SHALE.

SILTSTONE= GRY, DARK GRY, GRYISH BRWN
DENSE FIRM TENACITY; SUB MASSIVE TO SUB
lTABULAR TO BLADED CUTTINGS HABIT, OCC
WEDGELIKE IN PLACES; IRREGULAR TO
HACKLY FRACTURE; DULL EARTHY TO SUB

SPARKLY LUSTER WITH EARTHY TO GRITTY
TEXTURE.

SANDSTONE = ABUNDANT LOOSE GRAINS
CLEAR TO TRANSLUCENT, LIGHT GRAY, HUES

OF BRWNISH GRY, OCC SALT AND PEPPER,;
FINE TO VRY FINE GRAINED AND WELL SORTED

.SUB ANGULAR TO SUB ROUND WITH LOW

TO MODERATE SPHERICITY; MODERATELY TO
EASILY FRIABLE; SILICEOUS, CLAYEY AND

CALCAREOUS CEMENT,; OCC IMBEDDED
CARBONACEOUS MATERIAL; SL TO MODERATE
INCREASE IN DITCH GAS.

CARBONACEOUS SHALE = DARK BRWN WITH

HUES OF BLACK; CRUNCHY TO DENSE TENACITY

v llsUB BLCKY TO SUB PLATY CUTTING HABIT

WITH SUB PLANAR TO IRREGULAR OCC HACKLY
FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB WAXY / SUB VITREOUS/

GREASY LUSTER; NO VISIBLE DEGASSING IN
SAMPLE TRAY.

COAL = BLACK; VERY DARK BRWN TO BLACK
WHERE GRADING FROM CARBONACEOUS SHALE

lTO COAL; SUB WEDGELIKE TO SUB MASSIVE
CUTTINGS HABIT, OCC PLATY IN PLACES;
IRREGULAR FRACTURE; PLANAR WHERE PLATY;
GREASY TO SUB VITREOUS/WAXY LUSTER WITH
SMOOTH TO SL EARTHY TEXTURE; MODERATE

TO MARKED INCREASE IN DITCH GAS; OCC
VISIBLE DEGASSING IN SAMPLE TRAY.

SANDSTONE = LT GRY, OFF WHT WITH HUES
.OF LT BRWN; FINE TO VERY FINE GRAINED;
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INDIVIDUAL GRAINS TRASNL TO OPAQUE; SUB
ANGULAR TO SUB ROUND WITH LOW TO

OCC MODERATE SPHERICITY IN PLACES;
MODERATELY TO EASILY FRIABLE; DOMINANTLY
SMALL CLUSTERS; GRAIN SUPPORTED IN A

CALC/CLAY AND SILICEOUS MATRIX; STRONG
REACTION TO DILUTE HCL; MODERATE
INCREASE IN DITCH GAS.
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COAL = BLACK; TOUGH TO DENSE TENACITY;
BLOCKY TO SLIGHTLY SPLINTERY FRACTURE;
PLATY TO ELONGATED CUTTINGS HABIT,;
RESINOUS TO GREASY LUSTER; SMOOTH
TEXTURE; THIN STRUCTURE; VERY THINLY
BEDDED.

CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK; TOUGH TO DENSE TENACITY;
IRREGULAR TO BLOCKY FRACTURE; PLATY

TO FLAKY CUTTINGS HABIT; WAXY TO DULL
LUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE
THIN STRUCTURE; ALTERNATING LAYERS WITH
SANDSTONE AND SILTSTONE AND OCC COAL.

SANDSTONE = VARI-COLORED TO CLEAR AND
TRANSLUCENT GRAINS; MAINLY LOOSE GRAINS
WITH FEW POROUS CLUSTERS THROUGHOUT;
WHEN IN CLUSTERS VERY FRIABLE AND
CRUMBLY; FINE TO UPPER VERY FINE GRAINED
SUB ROUND TO ROUND; MODERATE TO LOW
SPHERICITY; MODERATE INCREASE IN DITCH
GAS,; LOW REACTION TO DILUTE HCL,;
SILICEOUS CEMENTATION TO GRAIN SUPPORTED
OR LOOSE GRAINS; MODERATE GRIND ACTION
FROM BIT; THINLY INTERBEDDED WITH
CARBONACEOUS SHALE AND OCCASSIONAL
BEDS OF SHALE OR SILTSTONE.

CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK AND SOMETIMES MOTTLED WITH
A LIGHT GRAY; TOUGH TO DENSE TENACITY;
IRREGULAR TO BLOCKY TO PLANAR FRACTURE;
PLATY TO MASSIVE CUTTTINGS HABIT; WAXY

TO DULL LUSTER; SMOOTH TO SLIGHTLY

SILTY TEXTURE; APPEARS TO GRADE INTO
SHALE; IT ALTERNATES LAYERS WITH
SANDSTONE AND SHALE.

SHALE= DARK GRAY TO DARK BROWNISH GRAY;
TOUGH TO CRUNCHY TEXTURE; IRREGULAR TO
PLANAR FRACUTRE; PLATY CUTTINGS HABIT;
DULL TO SLIGHTLY SPARKLING LUSTER; THIN
STRUCTURE; THINLY BEDDED BETWEEN CARB.
SHALE AND SANDSTONE.

SANDSTONE = WHITE TO LIGHT GRAY WITH
HUES OF YELLOW AND BROWN; SOME CLEAR
TO OPAQUE GRAINS; MIXTURE OF TIGHT
NON-FRIABLE CLUSTERS AND LOOSE GRAINS;
UPPER VERY FINE GRAINED; FAIR SORTING;
SUB ANGULAR TO SUB ROUNDED; LOW
SPHERICITY; HIGHLY REACTIVE TO DILUTE
HCL; CALCAREOUS CEMENTATION; TRACE
AMT OF FRACTURE FILL FOUND BETWEEN
10220' AND 10250" MD; SLIGHT INCREASE IN
DITCH GAS DURING SANDSTONE LAYERS;
THIN ALTERNATING BEDS.

CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK; TOUGH TO DENSE TENACITY;
IRREGULAR TO BLOCKY FRACTURE; MASSIVE
TO PLATY CUTTINGS HABIT; WAXY TO DULL
LUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE
THIN STRUCTURE; APPEARS TO GRADE TO COAL
IN PLACES; SLIGHT COAL LAMINATIONS ON
SOME SPECIMENS.

COAL = BLACK; VERY DARK BRWN;

SUB WEDGELIKE TO SUB PLATY CUTTINGS
HABIT OCC BLADED IN PLACES; IRREGULAR
FRACTURE, PLANAR FRACTURE WITH PLATY
CUTTINGS; GREASY TO SUB VITREOUS LUSTER
WITH SMOOTH TO SLIGHTLY EARTHY TEXTURE;
MODERATE TO MARKED INCREASE IN DITCH
GAS.

SANDSTONE = OFF WHT WITH HUES OF BUFF;
LT GRY WITH HUES OF BRWN; FINE TO
UPPER FINE GRAINED; DOMINANTLY
CONSOLIDATED AND GRAIN SUPPORTED IN

A SL CALCAREOUS AND CLAY CEMENT; OCC
SILICEOUS; INDIVIDUAL GRAINS ARE TRANSP
TO OPAQUE; SUB ANGULAR TO SUB ROUND
WITH LOW TO OCC MODERATE SPHERICITY;
MODERATELY TO WELL SORTED; OCC
STAINING IN PLACES.

CARBONACEOUS SHALE = DARK BRWN WITH
HUES OF BLACK; CRUNCHY TO DENSE TENACITY
SUB BLCKY TO SUB PLATY CUTTING HABIT

WITH SUB PLANAR TO IRREGULAR OCC HACKLY
FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB WAXY / SUB VITREOUS
LUSTER; MODERATE INCREASE IN DITCH GAS
SOME DARKER IMBEDDED CARBONACEOUS
MATERIAL AND LAMINAE; VISIBLE DEGASSING

IN SAMPLE TRAY.

COAL = BLACK, OCC VERY DARK BROWN;
GRADES FROM COAL TO CARBONACEOUS SHALE
IN PLACES; SUB WEDGELIKE TO SUB MASSIVE
CUTTINGS HABIT, OCC PLATY IN PLACES;
IRREGULAR FRACTURE; PLANAR WHERE PLATY;
GREASY TO SUB VITREOUS/WAXY LUSTER WITH
SMOOTH TO SL EARTHY TEXTURE; MODERATE
TO MARKED INCREASE IN DITCH GAS;

VISIBLE DEGASSING IN SAMPLE TRAY.
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SILTSTONE = MEDIUM TO DARK BROWNISH GRY
WITH HUES OF BRWN AND OCC BLACK; CRUNCHY

. ITO DENSE TOUGH TENACITY WITH IRREGULAR
< IIFRACTURE; SUB MASSIVE TO SUB WEDGELIKE
CUTTINGS HABIT; EARTHY GRITTY TEXTURE;
DULL EARTHY VERY OCC SPARKLY LUSTER; NO
VISIBLE STRUCTURES; GRADES TO SILTY

SANDSTONE AND CARBONACEOUS SHALE.

COAL = BLACK, VERY HARD TO STIFF
TENACITY; BLOCKY TO HACKLY TO SPLINTERY
FRACTURE; RESINOUS TO GREASY LUSTER;
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SMOOTH TO SLIGHTLY ABRASIVE TEXTURE;
THIN STRUCTURE. SOME VISIBLE DEGASSING
IN SAMPLE TRAY.

HSANDSTONE =WHITE TO LIGHT GRAY

A A
¥,

WITH CLEAR AND TRANSLUCENT GRAINS; FINE
TO VERY FINE GRAINED; FAIR TO WELL
SORTED; SUB ANGULAR TO SUB ROUNDED
GRAINS; MODERATE TO LOW SPHERICITY;
HIGHLY REACTIVE TO DILUTE HCL; CALC
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CEMENTATION AND GRAIN SUPPORTED;
ABUNDANT LOOSE GRAINS WITHIN SAMPLE;
SLIGHT ELEVATION IN DITCH GAS AND A
REDUCTION IN ROP.

CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK; TOUGH TO DENSE TENACITY;
.IRREGULAR TO PLANAR FRACTURE; MASSIVE TO
PLATY CUTTINGS HABIT; SMOOTH TO SILTY
TEXTURE; THIN STRUCTURE; TRACE COAL
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LAMINATIONS ON SOME CARBONACEUS SHALE
IN SAMPLE TRAY WHICH INDICATES
IGRADATION TO COAL.

COAL = BLACK, HARD AND CRUNCHY TENACITY;

MAX GAS 316u

MAX GAS-373u

COZZETT

i

IRREGULAR TO SPLINTERY FRACTURE;
HACKLY CUTTINGS HABIT; THIN STRUCTURE;
.VISIBLE DEGASSING IN SAMPLE TRAY.

CARBONACEOUS SHALE = DARK BROWN

00ZTT

.DARK GRAYISH BROWN TO GRAYISH BLACK;
TOUGH TO DENSE TO SLIGHTLY BRITTLE
TENACITY; IRREGULAR TO OCC PLANAR
FRACTURE; MASSIVE TO PLATY CUTTINGS
HABIT; WAXY TO DULL LUSTER; SMOOTH TO

SILTY TEXTURE; THIN STRUCTURE; VISIBLY
DEGASSING IN SAMPLE TRAY.

SILTSTONE = MEDIUM TO DARK BROWNISH GRY
WITH HUES OF BRWN AND OCC BLACK; CRUNCHY

TO DENSE TOUGH TENACITY WITH IRREGULAR
FRACTURE; SUB MASSIVE TO SUB WEDGELIKE
CUTTINGS HABIT; EARTHY GRITTY TEXTURE;
DULL EARTHY VERY OCC SPARKLY LUSTER; NO
VISIBLE STRUCTURES; GRADES TO SILTY

SANDSTONE AND CARBONACEOUS SHALE.

CARBONACEOUS SHALE = DARK BRWN TO
GRAYISH BLACK; CRUNCHY TO DENSE TENACITY
MASSIVE TO PLATY CUTTINGS HABIT WITH
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CORC.CP @ 1144

IRREGULAR TO PLANAR FRACTURE; DULL
TO GREASY LUSTER WITH SMOOTH TO
SL EARTHY TEXTURE; COMMON DARKER
COAL LAMINATIONS IN SOME SPECIMENS;
GRADES TO COAL AND NEAR COAL.

SANDSTONE = OFF WHT WITH HUES OF BUFF;
LT GRY WITH HUES OF BRWN; FINE TO
UPPER FINE GRAINED; DOMINANTLY
CONSOLIDATED AND GRAIN SUPPORTED IN

A SL CALCAREOUS AND CLAY CEMENT; OCC
SILICEOUS; INDIVIDUAL GRAINS ARE TRANSP
TO OPAQUE; SUB ANGULAR TO SUB ROUND
WITH LOW TO OCC MODERATE SPHERICITY;
MODERATELY TO WELL SORTED. MODERATE

TO STRONG REACTION TO DILUTE HCL.

.CARBONACEOUS SHALE = DARK GRY TO
DARK GRYISH BROWN SME GRYISH BLACK;

TOUGH TO DENSE TO CRUNCHY/ BRITTLE
TENACITY; IRREGULAR TO OCC PLANAR
FRACTURE; SUB TABULAR TO PLATY CUTTINGS
HABIT; WAXY TO DULL EARTHY LUSTER WITH
SMOOTH TO SLIGHTLY GRITTY TEXTURE;
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GRADES TO A CARBONACEOUS SILTSTONE IN
PLACES. OCC VISIBLE DEGASSING IN SAMPLE
TRAY.

004TT

F=

BROWN; TOUGH TO DENSE TENACITY; IRREG
TO BLOCKY TO SLIGHTLY HACKLY FRACTURE;
MASSIVE TO TABULAR CUTTINGS HABIT; DULL
TO SLIGHTLY SPARKLING LUSTER; SILTY TO
GRITTY TEXTURE; THIN STRUCTURE.

CARBONACEOUS SHALE = DARK GRAY TO
DARK BROWN WITH HUES OF BLACK; TOUGH
TO BRITTLE TENACITY; IRREGULAR TO BLOCKY

FRACTURE; MASSIVE TO PLATY CUTTINGS

MAXGAS 249u
5' FLARE @ 11842

008TT

05/ 19/201?

HABIT; WAXY TO DULL LUSTER; SILTY
TEXTURE.

NOTE= TRIP OUT OF HOLE FOR BIT AT 11896’

MMEASURED DEPTH 05/19/2010 @ 11:24 HRS.

NR# 4 8 @ 11 QR0A"

URESUMED DRILLING AHEAD 05/21/10 AT 23:40
HRS.



OUALITY / CAVINGS

79" Hrs XXXX'

HUGHES (55029%/ 4-12's2-13'S

FINOTE: FIRST SAMPLE AT 11900 WAS OF POOR
QUALITY: DOMINANTLY CAVINGS.

006717

05/22/2010

CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK WITH COAL LAMINATIONS
THROUGHOUT; TOUGH TO DENSE TENACITY;
IRREGULAR TO BLOCKY TO PLANAR FRACTURE;

66'
Tth@as

500>

<150

ﬁu’/“’v\f\ﬂa_w

<100 %

MASSIVE TO PLATY CUTTINGS HABIT; WAXY TO
.SLIGHTLY VITREOUS TO DULL LUSTER; THIN
STRUCTURE; SOME VISIBLE DEGASSING.

SILTSTONE = DARK BROWN TO DARK GRAYISH

ELare Ht.

>
100>

OOOZT

%Avg To

0>
0>

mBROWN; TOUGH TO DENSE TENACITY; IRREG
TO BLOCKY TO SLIGHTLY HACKLY FRACTURE;
MASSIVE TO TABULAR CUTTINGS HABIT; DULL
LUSTER; SILTY TO SLIGHTLY GRITTY
TEXTURE.

B wa

0>
<50 0>
CORC. MARINE "

CARBONACEOUS SHALE = DARK GRY TO
DARK GRYISH BROWN SME BRWNISH BLACK;
DENSE TO CRUNCHY TENACITY WITH
IRREGULAR TO OCC PLANAR FRACTURE;

00TZCT

=

SUB TABULAR TO SUB PLATY CUTTINGS
HABIT; DULL EARTHY TO WAXY LUSTER WITH
SMOOTH TO SLIGHTLY GRITTY TEXTURE;
GRADES TO A CARBONACEOUS SILTSTONE
AND SHALE IN PLACES.
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NOTE = TOTAL DEPTH 12275' MD / 12251 TVD

00ccT

70u

REACHED 05/22/2010 AT 14:01HRS.
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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.



