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NB  NEWBIT
RRB RERUN BIT

CB COREBIT
WOB WEIGHT ON BIT
RPM ROTARY REV/MIN
PP  PUMP PRESSURE
SPM STROKES/MIN
MW  MUD WEIGHT

VIS  FUNNEL VISCOSITY

PV  PLASTIC VISCOSITY
YP  YIELD POINT

FL FLUID LOSS

CL PPM CLORIDE ION
Rm MUD RESISTIVITY
Rmf FILTRATE RESISTIVITY
PR POOR RETURNS

LAT LOGGED AFTER TRIP

LAS LOGGED AFTER SURVEY

LC LOST CIRCULATION
CO CIRCULATE OUT
NR NO RETURNS

TG TRIP GAS

SG SURVEY GAS

WG WIPER GAS

CG CONNECTION GAS
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ExxonMobil Production
PCU 297-11C6

Piceance Creek Unit
Rocky Mountains
39.896082 N
108.254572 W

GL: 6965.3'

KB: 6995.5'

Rio Blanco, CO
051031147200
02/12/2010

HP Drilling

M. Sadler / J. Wood
#326/ Flex-Rig 4

#36

J. Kokes / D. Thibodeaux
C. Record / J. Keevan

H. Strickland / J. Yeagar
P. Strickland/ D. Lockhart

Chris Alba
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ExxonMobil Production

PCU 297-11C6

7/1/2010

Lithology
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Remarks
Survey Data, Mud Reports, Other Info.

ALL SAMPLE DEPTHS ARE REFERENCED TO RKB.

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 CONNECTION GASES, TRIP GASES, AND
DOWNTIME GASES ARE NOTED ON THE LOG.
LARGE CONNECTION GASES WHICH APPEAR ON
THE MUD LOG USUALLY REFLECT UP HOLE GAS
INTERVALS BLEEDING GAS INTO THE BOREHOLE

DURING CONNECTIONS.

GAS CHROMATOGRAPHY EQUIPMENT IS
CALIBRATED TO A TEST GAS COMPOSED OF:
METHANE = 10040 PPM

METHANE = 10040 PPM
ETHANE = 990 PPM
PROPANE = 1000 PPM
ISOBUTANE = 1010 PPM
BUTANE = 1000 PPM

ISOPENTANE = 1000 PPM
PENTANE = 1000 PPM

WHEN THE MUD IS CIRCULATED THROUGH THE
GAS BUSTER, THE INTERVAL IS MARKED IN

THE MGS COLUMN; THE SIZE OF THE FLARES
ARE NOTED AS WELL.

EVIDENCE OF FRACTURE FILL IS NOTED ON
THE MUD LOG. KAOLIN PERCENTAGE IN SS

INTERVALS IS ALSO NOTED ON THE MUD LOG.
1 UNIT OF GAS =200 PPM OF METHANE
SET 10.7" CASING @ 3808

BEGAN LOGGING WELL PCU297-11C6 ON
04/01/2010 AT 22:30 HRS.

SANDSTONE=OFF WHITE ; FINE MEDIUM

GRAIN;SUBROUNDED SUBANGULAR; MOD WELL
SORTED; PREDOM QUARTZ GRAIN SUPPORTED;
CLAY CALCITE CEMENT MATRIX; SLI REACTION

TO HCL; MOD SPHERICITY; INTERBEDDED WITH
BROWNISH RED SILTSTONES LIGHT MEDIUM

GRAY SHALES LOW GAS READING; NO TRACE
HYDROCARBONS

SILTSTONE=REDDISH BROWN; MOD HARD OCC
SOFT, CRUMBLY DENSE TENACITY; BLOCKY

IRREGULAR FRACTURE; MASSIVE CUTTINGS
HABIT; DULL EARTHY OCC SPARKLING LUSTER;
SMOOTH V GRITTY SANDY TEXTURE; MASSIVE
STRUCTURE; INTERBEDDED WITH SHALES; LOW
GAS; NO TRACE HYDROCARBONS

<0 Ttl Gas 1K> ROP 0>
units O K150 AvgRPM 0> fi/hr <400  MSE 0>
8 Si 5
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<0 Flare Ht. 100> 1 Depth of Cut 0>
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<0 Ttl Gas 500> % <150 Avg RPM 0><300 ROP 0><400 MSE 0>
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SHALE=LIGHT MEDIUM GRAY BROWNISH
YELLOW; MOD FIRM; CRUMBLY DENSE TENACITY
BLOCKY IRREGULAR FRACTURE; MASSIVE
PLATY CUTTINGS HABIT; DULL EARTHY OCC
WAXY LUSTER; SMOOTH CLAYEY SLI SILTY
TEXTURE; MOD CALCAREOUS; INTERBEDDED
BROWNISH RED SILTSTONES; LOW GAS

SILTSTONE=REDDISH BROWN; MOD HARD;
DENSE TOUGH TENACITY; BLOCKY IRREGULAR
FRACTURE; MASSIVE WEDGELIKE CUTTINGS
DULL EARTHY OCC SPARKLING LUSTER; SMOOTH
SANDY GRITTY TEXTURE; MASSIVE STRUCTURE
INTERBEDDED MEDIUM LIGHT GRAY SHALES

LOW GAS READINGS, NO TRACE HYDROCARBONS

SHALE=LIGHT MEDIUM GRAY YELLOW BROWN;
MOD HARD FIRM; DENSE CRUMBLY TENACITY;
BLOCKY IRREGULAR FRACTURE; PLATY CUTTING
HABIT; DULL EARTHY WAXY LUSTER; SMOOTH
SILTY CLAYEY TEXTURE;MOD CALCAREOUS;
TRACE CHALCOPYRITE EMBEDDED; INTERBEDDED
REDDISH BROWN SILTSTONES OCC SANDSTONES
STRINGERS; LOW GAS; NO TRACE HYDROCARBON

SILTSTONE=REDDISH BROWN; MOD FIRM; DENSE
TENACITY; BLOCKY IRREGULAR FRACTURE;
MASSIVE CUTTINGS HABIT; DULL EARTHY
LUSTER; SMOOTH SANDY GRITTY TEXTURE;
MASSIVE STRUCTURE; INTERBEDDED W/ SHALE
OCC SANDSTONES; LOW GAS

SANDSTONE=WHITE OFF WHITE BROWNISH
GRAY; FINE MEDIUM GRAIN; SUBROUNDED
SUBANGULAR MOD WELL SORTED; PREDOM
GRAIN SUPPORTED; CALCITE CLAY CEMENT;
MOO REACTION TO HCL; TR BLACK LITHICS
CLASTS EMBEDDED;MOD SPHERICITY.
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SILTSTONE = DARK YELLOWISH ORANGE TO
MODERATE REDDISH BROWN; IRREGULAR TO
BLOCKY FRACTURING; MASSIVE TO PLATY TO
SLIGHTLY TABULAR CUTTINGS; EARTHY TO
DULL LUSTER; SILTY TO CLAYEY TEXTURE;

k330 co2  5K3
<0cG sdrlare Ht. 100>

<30K Avg

THICK STRUCTURE.

SHALE = PALE PURPLE TO LIGHT BLUISH GRAY
WITH OCC GRAYISH GREEN HUE; BRITTLE
TENACITY; PLANAR TO IRREGULAR FRACTURING

\
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PLATY TO TABULAR CUTTINGS; DULL LUSTER,;
SMOOTH TO SILTY TEXTURE; LAMINAE TO THIN
STRUCTURE.

SANDSTONE = LIGHT GRAY TO WHITE; QUARTZ

CG 17u

MAXGAS 301u
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FRAMEWORK; FINE TO MEDIUM GRAINED; WELL
TO FAIR SORTING; SUBROUNDED TO
SUBANGULAR; MODERATE SPHERICITY; FRIABLE
TO FIRMLY FRIABLE; CALCITE CEMENT WITH
WHITE CLAY MATRIX; GRADING INTO
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SILTSTONE; MODERATE TO SLOW REACTION
WITH HCL; LOW GAS.

SILTSTONE = MODERATE YELLOWISH BROWN TO
LIGHT BROWNISH GRAY; DENSE TO BRITTLE TO
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TOTCO DO?\YWOZ-

SLIGHTLY CRUNCHY TENACITY; IRREGULAR TO
BLOCKY FRACTURING; MASSIVE TO TABULAR
CUTTINGS; EARTHY TO DULL WITH OCC
SPARKLING LUSTER; SILTY TO CLAYEY
TEXTURE WITH OCC GRITTY SEGMENTS;

GRADING FROM SANDSTONE; MASSIVE TO THICK
STRUCTURE.

NOTE = TOTCO DOWN FROM 4707' TO 4805'.
NO DRILLING DATA RECORDED; CAUGHT

MAX GAS 14u
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\
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TOTCO UP @ 4805 \

SAMPLES USING BOTTOMS UP STROKES.

SHALE = PALE BLUE TO MEDIUM BLUISH GRAY
WITH SLIGHT GREENISH GRAY HUE; BRITTLE
TENACITY; IRREGULAR TO PLANAR TO OCC

MAX GAS 11u

CG7u
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BLOCKY FRACTURING; TABULAR TO PLANAR
CUTTINGS; DULL TO WAXY LUSTER; SMOOTH
TEXTURE; THIN STRUCTURE.

SILTSTONE = MODERATE BROWN TO LIGHT
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CG 11u
:LO Ttl Gas 500>

BROWNISH GRAY; DENSE TENACITY; BLOCKY TO
IRREGULAR FRACTURING; MASSIVE TO TABULAR
CUTTINGS; EARTHY TO DULL TO SLIGHTLY
WAXY LUSTER; SILTY TO GRITTY TEXTURE;
MASSIVE TO THICK STRUCTURE; INTERBEDDED

WITH SANDSTONE AND SHALE.

SANDSTONE = WHITE TO LIGHT GRAY; QUARTZ
FRAMEWORK WITH APPROXIMATELY 5% BLACK
LITHIC CLASTS; FINE GRAINED WITH WELL
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SORTED; SUBROUNDED WITH MODERATE
SPHERICITY; FIRMLY FRIABLE TO MODERATE
HARD; CALCITE CEMENT; WHITE CLAY MATRIX;
MODERATE REACTION WITH HCL.
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"|LOST RETURNS @ 5442
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PARTIAL RETURNS @ 54

. |RETURNS BACK @ 5508'
k0 Tt

Gas — 500>
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k330 CO2 5K>
Flare Ht. 100>

SILTSTONE = MODERATE BROWN TO GRAYISH
BROWN TO OCC DUSKY RED; DENSE TENACITY;
IRREGULAR TO BLOCKY FRACTURING; MASSIVE
TO TABULAR CUTTINGS; DULL TO EARTHY
LUSTER; THICK STRUCTURE; GRITTY TO SILTY
TEXTURE; INTERBEDDED WITH SANDSTONE
AND SHALE.

SHALE = MEDIUM GRAY TO PALE BLUE WITH
OCC MODERATE GREENISH YELLOW HUES;
BRITTLE TO CRUNCHY TENACITY; PLANAR TO
SLIGHTLY SPLINTERY FRACTURING; PLATY TO
SCALY CUTTINGS; WAXY DULL LUSTER,; SMOOTH
TEXTURE; LAMINAE TO THIN STRUCTURE.

SILTSTONE = MODERATE BROWN TO BROWNISH
GRAY; DENSE TO SLIGHTLY TOUGH TENACITY;
IRREGULAR FRACTURING; MASSIVE TO TABULAR
CUTTINGS; EARTHY LUSTER; GRITTY TO SILTY
TEXTURE; GRADES FROM SANDSTONE; THICK TO
MASSIVE STRUCTURE.

SANDSTONE = LIGHT GRAY TO WHITE TO LIGHT
BROWNISH GRAY; QUARTZ FRAMEWORK WITH
APPROXIMATELY 10% BLACK LITHIC CLASTS;
FINE TO MEDIUM SIZED WITH FAIR TO WELL
SORTING; SUBROUNDED WITH MODERATE
MODERATE SPHERICITY; CALCITE CEMENT WITH
WHITE TO OFF WHITE CLAY MATRIX; FIRMLY
FRIABLE TO MODERATE HARD; MODERATE TO
STRONG REACTION WITH HCL.

CARBONACEOUS SHALE = BLACK TO BROWNISH
BLACK; BRITTLE TO CRUNCHY TENACITY;
IRREGULAR FRACTURING; PLATY CUTTINGS;
RESINOUS TO WAXY TO EARTHY LUSTER;
SMOOTH TO CLAYEY TEXTURE; THIN STRUCTURE

NOTE = LOST FULL RETURNS @ 5442'.

NOTE = PARTIAL RETURNS FROM 5442' TO
5473'.

NOTE = FULL RETURNS AT 5508'.

SILTSTONE = YELLOWISH GRAY TO LIGHT
BROWNISH GRAY; DENSE TO SLIGHTLY CRUMBLY
TENACITY; IRREGULAR TO BLOCKY FRACTURING
TABULAR CUTTINGS; EARTHY TO DULL LUSTER,;

e e e Y as

GRITTY TO SILTY TEXTURE; THICK STRUCTURE
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SANDSTONE = TRANSLUCENT TO WHITE TO VERY
LIGHT GRAY; QUARTZ FRAMEWORK; ABUNDANT
LOOSE GRAINS; TRACE BLACK LITHIC CLASTS
EMBEDDED; FINE TO VERY FINE GRAINED WITH
WELL TO FAIR SORTING; SUBROUNDED WITH
MODERATE SPHERICITY; EASILY FRIABLE;

GRAIN SUPPORTED; TRACE AMOUNTS OF PYRITE
AS ACCESSORY MINERAL.

§CG 566u

MAX GAS 253 }
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SHALE = LIGHT TO MEDIUM DARK GRAY WITH A
SLIGHT YELLOWISH GRAY HUE; BRITTLE TO
CRUNCHY TENACITY; IRREGULAR TO SPLINTERY
FRACTURING; PLATY TO SCALY CUTTINGS;

DULL WAXY LUSTER; SMOOTH TO SLIGHTLY
SILTY TEXTURE; LAMINAE TO THIN STRUCTURE

00.S

SANDSTONE = TRANSLUCENT TO VERY LIGHT
GRAY; QUARTZ FRAMEWORK WITH
APPROXIMATELY 10-15% ANGULAR BLACK
LITHIC CLASTS; VERY FINE TO MEDIUM SIZED
WITH POOR SORTING; SUBROUNDED TO
SUBANGULAR; MODERATE TO OCC HIGH
SPHERICITY; ABUNDANT LOOSE QUARTZ GRAINS
EASILY FRIABLE; GRAIN SUPPORT WITH TRACE
CALCITE CEMENT,; PYRITE PRESENT AS
ACCESSORY MINERAL; SLOW REACTION WITH
HCL.
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COAL = BLACK; CRUMBLY TO PULVERULENT
TENACITY; IRREGULAR TO BLOCKY FRACTURING
WEDGELIKE TO TABULAR CUTTINGS; RESINOUS
TO SLIGHTLY EARTHY LUSTER; CLAYEY TO
SILTY TEXTURE; THIN STRUCTURE.
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SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY;
DENSE TO BRITTLE TENACITY; SPLINTERY TO
IRREGULAR FRACTURING; TABULAR CUTTINGS;
WAXY TO DULL TO SLIGHTLY EARTHY LUSTER,;
SMOOTH TO SILTY TEXTURE; THICK STRUCTURE
INTERBEDDED WITH SILTSTONE AND SANDSTONE
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PN

X GAS 103u

SANDSTONE = LIGHT GRAY TO WHITE TO OCC
TRANSLUCENT; QUARTZ FRAMEWORK WITH
APPROXIMATELY 5-10% BLACK LITHIC CLASTS;
FINE TO MEDIUM GRAINED WITH FAIR SORTING
SUBANGULAR TO SUBROUNDED; MODERATE TO
LOW SPHERICITY; FRIABLE TO FIRMLY

FRIABLE; CALCITE CEMENT; MODERATE TO
STRONG REACTION WITH HCL.
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SILTSTONE = BROWNISH GRAY TO MEDIUM GRAY
DENSE TO CRUMBLY TENACITY; BLOCKY
<< FRACTURING; TABULAR CUTTINGS; EARTHY

¢| |WITH A SLIGHT SPARKLING LUSTER; SILTY TO
OCC SLIGHTLY GRITTY TEXTURE; THICK
STRUCTURE; INTERBEDDED WITH SANDSTONE
AND SHALE.
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SHALE=MEDIUM LIGHT GRAY; MOD HARD FIRM;
SLI BRITTLE DENSE TENACITY; IRREGULAR
BLOCKY OCC PLANAR FRACTURE; PLATY OCC
TABULAR TO WEDGELIKE CUTTINGS HABIT;
DULL WAXY LUSTER; SMOOTH SLI SILTY
TEXTURE; MOD CALCAREOUS; INTERBEDDED
SILTSTONES AND SANDS; LOW GAS
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WOB 30-35K.
RPM 95

PP 2650
GPM 720

SILTSTONE=REDDISH BROWN MEDIUM LIGHT
GRAY; DENSE CRUMBLY TENACITY; IRREGULAR
BLOCKY FRACTURE; MASSIVE CUTTINGS HABIT;
EARTHY OCC SPARKLING LUSTER; SANDY
GRITTY TEXTURE; THICK STRUCTURE; SHALES
SANDS INTERBEDDED

MUD LOSES 24!

MAX-GAS 250u
— COAL=BROWNISH BLACK; MOD HARD, BRITTLE
DENSE TENACITY; BLOCKY CONCHOIDAL
FRACTURE; WEDGELIKE CUTTINGS HABIT;
SHINY METALLIC VITREOUS LUSTER; SMOOTH
TEXTURE; THIN STRUCTURE; MOD GAS IN COAL
INTERBEDDED WITH CARBONACEOUS SHALES
MEDIUM GRAY SHALES OCC SANDSTONES

00€9

| “MAX GAS 337u
_CG463U
T

MA)?GAQ 1500

SILTSTONE=LIGHT GRAY BROWNISH GRAY;
HARD FIRM; DENSE TENACITY; IRREGULAR

g BLOCKY PLANAR FRACTURE; PLATY MASSIVE
: )‘ o CUTTINGS HABIT; DULL EARTHY LUSTER;
|—ee202u—— o SMOOTH GRITTY OCC SANDY TEXTURE; THIN
: — STRUCTURE; INTERBED CARBONACEOUS SHALE
L/K AND SHALES; LOW GAS,NO TRACE HYDROCARBON
= T HIGH GAS READINGS FROM HI VIS SWEEPS
_ g BEING PUMPED DOWN HOLE TO CLEAN UP
WEEP GAS 5600 | | |HOLE
§AX GAS 826U P
: — | |SANDSTONE=WHITE OFF WHITE; FINE MEDIUM
‘<0 Tt Gas 500> <300 MSE _0> |GRAIN; MOD WELL SORTED; SUBROUNDED TO

E<3307 ~_COZ — 5K>
:<9/ Flare Ht. 100>
‘| LCG 386u @ 6506
_MAX GAS250u
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SUBANGULAR; PREDOM GRAIN SUPPORTED;
CALCITE CEMENT; MOD REACTION TO HCL;
MOD SPHERICITY; BLACK CARBONACEOUS
MATERIAL AND PYRITE EMBEDDED; MOD GAS
IN SANDS; OCC INTERBEDDED WITH SHALES
AND CARBONACEOUS SHALES
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SHALE=LIGHT MEDIUM GRAY; MOD HARD FIRM
DENSE TENACITY; IRREGULAR BLOCKY PLANAR
WEDGELIKE TABULAR TO PLATY CUTTINGS
HABIT; DULL EARTHY WAXY LUSTER; SMOOTH
SILTY TEXTURE; SLI CALCAREOUS;INTERBED
WITH CARBONACEOUS SHALES.

MAX

GAS 504
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SANDSTONE=WHITE OFF WHITE;MEDIUM FINE
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<330 CO2 5K>|
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GRAINS;SUBANGULAR SUBROUNDED; MOD
WELL SORTED; PREDOM GRAIN SUPPORTED;
CALCITE CEMENT; BLACK CARBONACEOUS
MATERIAL EMBEDDED; MOD HIGH SPHERICITY;
MOD HARD FRIABLE; ABUD TRACES CLEAR

XLN CALCITE FILL FRACTURE OBSERVED; VERY
HIGH GAS IN SANDSTONE WITH FRACTURE

SHALE=LIGHT MEDIUM GRAY; FIRM MOD HARD
DENSE TENACITY; IRREGULAR BLOCKY; PLATY
TABULAR OCC WEDGELIKE CUTTINGS HABIT;
DULL EARTHY WAXY LUSTER; SMOOTH SLI
SILTY TEXTURE; THICK STRUCTURE; SLI
CALCAREOUS; INTERBEDDED BROWNISH RED
LIGHT GRAY SILTSTONES AND SANDSTONES

CARBONACEOUS SHALE=BROWNISH BLACK;
V BRITTLE DENSE TENACITY; IRREGULAR
PLANAR FRACTURE; PLATY CUTTINGS HABIT;
DULL EARTHY LUSTER; SMOOTH TEXTURE;
THIN STRUCTURE; INTERBEDDED WITH GRAY
THICK STRUCTURE SHALES AND THIN
SANDSTONE STRINGERS;LOW GAS; NO TRACE
HYDROCARBONS

SANDSTONE=PREDOM FINE GRAIN TO OCC
MEDIUM GRAIN; SUBROUNDED SUBANGULAR;
MOD WELL SORTED; PREDOM GRAIN SUPPORTED
CALCITE CEMENT; SLOW REACTION TO HCL;

TR BLACK CARBONACEOUS MATERIAL EMBEDDED
MOD SPHERICITY; GRADING INTO GRAYISH

WHITE SANDY SILTSTONE; MOD GAS READINGS
INTERBEDDED SHALES AND SILTSTONES

NOTE=17 STAND WIPER TRIP @ 6987'MD

SILTSTONE = BROWNISH GRAY TO PALE BROWN;
DENSE TO BRITTLE TENACITY; IRREGULAR TO
BLOCKY FRACTURING; TABULAR CUTTINGS;
EARTHY TO SLIGHTLY SPARKLING LUSTER,;

SILTY TO GRITTY TEXTURE; THICK TO
MASSIVE STRUCTURE.

SHALE = MEDIUM LIGHT TO MEDIUM GRAY WITH
OCC PALE BLUE HUE; BRITTLE TO SLIGHTLY

AN AR M

DENSE TENACITY; PLANAR TO SPLINTERY
FRACTURING; TABULAR TO SCALY CUTTINGS;
DULL WAXY LUSTER; SMOOTH TEXTURE; THICK
STRUCTURE; INTERBEDDED WITH SILTSTONE
AND SANDSTONE.

Mt

SANDSTONE = TRANSLUCENT TO LIGHT GRAY;
QUARTZ FRAMEWORK WITH ABUNDANT LOOSE
QUARTZ GRAINS; SINE SIZED WITH WELL
SORTING; SUBROUNDED WITH MODERATE

SPHERICITY; UNCONSOLIDATED; TRACE
CALCITE CEMENT; SLOW REACTION WITH HCL.

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY;
DENSE TO BRITTLE TENACITY; IRREGULAR TO

OHIO CR

SPLINTERY TO PLANAR FRACTURING; TABULAR
CUTTINGS; WAXY DULL LUSTER; SMOOTH TO
SILTY TEXTURE; THICK STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO

00€.L

A M MM,
per APV I MAPNNN G A

LIGHT GRAY; QUARTZ FRAMEWORK WITH
APPROXIMATELY 5% BLACK ANGULAR LITHIC
CLASTS; FINE TO MEDIUM SIZED WITH FAIR
SORTING; SUBROUNDED TO SUBANGULAR,;
MODERATE SPHERICITY; GRAIN SUPPORTED;

FRIABLE TO FIRMLY FRIABLE; TRACE CALCITE
CEMENT; MODERATE REACTION WITH HCL;
UNCONSOLIDATED WITH ABUNDANT LOOSE
GRAINS.

oov.

SHALE = LIGHT TO MEDIUM GRAY; BRITTLE TO
CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURING; PLATY TO TABULAR CUTTINGS;
DULL TO SLIGHTLY EARTHY LUSTER; SMOOTH
TEXTURE; THIN STRUCTURE; INTERBEDDED IN

<330 CO2 —6K>
:<9/ ——Flare Ht. 100>
| “MAX,GAS 438u @ 7504

005,

NIGHT T —
0><300 ROP

SANDSTONE.

SANDSTONE=CLEAR WHITE TRANSLUCENT,
PREDOM GRAIN SUPPORTED WITH 80% MEDIUM
UNCONSOLIDATED QUARTZ GRAINS; SUBROUNDED

0><50
<1

WOB 35
RPM 90
PP 2780

SUBANGULAR; MOD WELL SORTED; CALCITE CMT
WITH TRACE KAOLINITE; MOD SPHERICITY;

3-5% BLACK ANGULAR LITHIC CLASTS;

OCC TRACE CLEAR CALCITE FILL FRACTURE;
HIGH GAS IN SANDS WITH FRACTURE PRESENT

GPM 72
MUD LO

VERY HIGH CONNECTION GASES OBSERVED
INTERBEDDED WITH SILTSTONES AND GRAY
SHALES

SHALE=LIGHT MEDIUM GRAY;HARD MOD FIRM;

0092

SLI BRITTLE CRUMBLY TENACITY; BLOCKY
IRREGULAR PLANAR FRACTURE; PLATY TABULAR
OCC ELONGATED CUTTINGS HABIT; SMOOTH SLI
SILTY TEXTURE;GRADING INTO LIGHT GRAY
DARK GRAY SANDY SILTSTONE; WITH TRACES

1T Teca71

0042

OF GRAYISH BROWN XLN LIMESTONE IN SAMPLE
LOW GAS IN SHALES, NO TRACE HYDROCARBONS

SILTSTONE=LIGHT GRAYISH WHITE; MOD HARD
FIRM; DENSE TENACITY; BLOCKY IRREGULAR

04/04/20

IR AN TAINY

FRACTURE; PLATY WEDGELIKE CUTTINGS HABIT
DULL EARTHY LUSTER; SMOOTH V VERY SANDY
GRITTY TEXTURE; THIN STRUCTURE
INTERBEDDED WITH MEDIUM LIGHT GRAY SHALE

LOW GAS:; NO TRACE HYDROCARBONS



P

MAX-GAS 228U

SANDSTONE=OFF WHITE OCC GREENISH
GRAY;MOD HARD FRIABLE;PREDOM GRAIN
SUPPORTED; SUBROUNDED SUBANGULAR,;
1-3% BLACK LITHIC CLASTS EMBED; CALCITE

008.

!
I

WITH SOME TRACE KAOLINITE; MOD SPHER
WITH TRACE CLEAR XLN CALCITE FRACTURE
HIGH GAS READINGS IN SANDS WITH FRACTURE
PRESENT; INTERBEDDED WITH SANDY SILTST
AND MEDIUM DARK GRAY SHALES

Al

SANDSTONE=WHITE CLEAR TRANSLUCENT,;
PREDOM MEDIUM UNCONSOLIDATED QUARTZ
GRAINS; PREDOM GRAIN SUPPORTED; MOD HARD
EASILY FRIABLE; CALCITE CEMENT; SLOW MOD

©G 115u

<

—

| MAXGAS 206u

il

\

0061

(DAY

REACTION TO HCL; EMBEDDED BLACK LITHIC
CLASTS; INTERBEDDED SHALES WITH OCC TR
THIN LAMINATED COAL BEDS; HIGH GAS IN
SANDS;

SANDSTONE=WHITE OFF WHITE; FINE MEDIUM
GRAIN MOD HARD EASILY FRIABLE; PREDOM
GRAIN SUPPORTED; ABED LOOSE CLEAR MEDIUM
SUBANGULAR QUARTZ; CALCITE CEMENT; TR
BLACK ANGULAR LITHIC CLASTS EMBEDDED; OC

g

INTERBEDDED COAL BEDS WITH MEDIUM SHALES
REDDISH BROWN SILTSTONES; MOD GAS
IN SANDS

SILTSTONE=REDDISH BROWN ; MOD HARD

FIRM; SLI BRITTLE CRUMBLY TENACITY; BLOC
IRREGULAR FRACTURE; MASSIVE PLATY
CUTTINGS HABIT; DULL EARTHY OCC
SPARKLING LUSTER; SMOOTH GRITTY TEXTURE;
INTERBEDDED LITHIC SANDSTONE AND GRAY

SHALE.

SANDSTONE= LIGHT GRAY TO COLORLESS;
90% TO 70% QUARTZ CLASTS WITH BLACK
LITHIC FRAGMENTS; MEDIUM UPPER TO

FINE UPPER, RARELY GRADES TO VERY FINE;
FAIRLY SORTED TO POORLY, OCCASIONALLY
BIMODAL; VERY ANGULAR TO ANGULAR,
SMALLER GRAINS SUBANGULAR; LOW
SPHERICITY; QUARTZ GRAINS FROSTED;

EASILY TO FIRM FRIABLE; CALCITE CEMENT;
INTERBEDDED SHALE AND SILTSTONE, MINOR
COAL SEEN AT THE TOP OF THE SANDSTONE;
GAS SEEN AT THE TOP OF THE SANDSTONE.

SANDSTONE = MEDIUM TO LIGHT GRAY, MINOR
GRAYISH BROWN; 90% TO 60% QUARTZ CLASTS
WITH REMAINDER LITHIC FRAGMENTS; FINE
TO VERY FINE GRAINED, VERY MINOR MEDIUM;
FAIR TO POOR SORTING; SUBROUNDED TO

SUBANGULAR; MODERATE SPHERICITY; VERY
TIGHT; GRAIN SUPPORTED; INTERBEDDED WITH
AND GRADES INTO SILTSTONE AND INTER-
BEDDED WITH GRAY SHALE; VERY LOW GAS.

SANDSTONE = MEDIUM TO LIGHT GRAY;
PREDOMINATELY QUARTZ WITH LITHIC
FRAGMENTS; FINE TO VERY FINE GRAINED;
FAIR TO WELL SORTED; POOR POROSITY;
FREQUENTLY INTERBEDDED WITH SILTSTONE

AND SHALE.

SHALE = MEDIUM TO LIGHT GRAY, VERY MINOR
BLUISH GRAY; BRITTLE TO CRUMBLY; PLANAR
FRACTURE; TABULAR TO WEDGELIKE CUTTINGS
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HABIT; DULL LUSTER; SILTY TO CLAYEY
TEXTURE; SLIGHTLY CALCAREOUS; INTER-
BEDDED SILTSTONE AND SANDSTONE; MINOR
GAS FROM SANDSTONE.
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SHALE = MEDIUM TO LIGHT GRAY; BRITTLE TO
CRUMBLY; PLANAR TO SUB-BLOCKY FRACTURE;
TABULAR TO WEDGELIKE CUTTINGS HABIT;
DULL TO EARTHY LUSTER, MINOR SPARKLING;
SILTY TO CLAYEY TEXTURE; INTERBEDDED

—MAX GAS 305u

WITH SILTSTONE AND SANDSTONE; LOW
BACKGROUND GAS EXCEPT IN SANDSTONE.

SILTSTONE = REDDISH BROWN, LIGHT GRAY
TO MEDIUM GRAY; CRUMBLY TO BRITTLE

TENACITY; NODULAR TO WEDGELIKE CUTTINGS
HABIT; GRITTY TO SILTY TEXTURE; INTER-
BEDDED SHALE, CARBONACEOUS SHALE, AND
SANDSTONE WITH OCCASIONAL COAL; LOW
BACKGROUND GAS.

TD INTERMEDIATE AT 8680" ON 04/04/2010.
SET INTERMEDIATE CASING AT 8665'.

(o0}
3
G 573u S %
DUMP POSSUM BELLY]| NB # 3 61/8"IN @ 8680
TYPE: HUGHES QD406F
SIN: 7128213 JETS: 3X13
FTG: 4008' :
~cG-4274 © DAY TOUR
\I
o
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IAX GAS 266U
NIGHT TOUR
WOB 19
CG 746u RPM 71
© PP 2000
fe5) GPM 315
MAX GAS 315u 8

MLID I OSCSES 57 RREFS HR 2

SHALE=MEDIUM TO LIGHT GRAY ,MEDIUM BROWN
BRITTLE TO HARD TENACITY, BLOCKY, GRITTY
TO SILTY TEXTURE SOME SLIGHTLY WAXY

LOW BACKGROUND GAS

SANDSTONE = WHITE TO NEARLY TRANSLUCENT
IN COLOR; QUARTZ FRAMEWORK; COARSE TO
FINE GRAIN SIZE; POOR TO FAIR SORTING;
GRAINS ARE ANGULAR TO SUBROUNDED WITH
LOW TO MODERATE SPHERICITY; EASILY TO
FIRMLY FRIABLE; CALCITE/SILICA CEMENT;

WEAK REACTION TO HCL;GRADATIONAL BEDDING
INTO SILTSTONE VISIBLE; CHLORITE AND
CALCITE GRAINS SEEN IN MATRIX;NO VISIBLE

POROSITY; LOW TO MODERATELY LOW
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BACKGROUND GAS.

SILTSTONE = LIGHT TO MEDIUM GRAY IN

COLOR; DENSE TO BRITTLE TENACITY; PLANAR
TO IRREGULAR FRACTURE; CUTTINGS ARE
NODULAR TO WEDGELIKE IN APPEARANCE; DULL
TO EARTHY LUSTER EXHIBITED; SILTY TO
GRITTY TEXTURE; THIN TO THICK STRUCTURE.

CARBONACEOUS SHALE = MEDIUM BLUISH GRAY
TO GRAYISH BLACK IN COLOR; BRITTLE TO
CRUMBLY TENACITY; FLAKY TO TABULAR
CUTTINGS HABIT; RESINOUS TO DULL LUSTER,;
SMOOTH TEXTURE; THIN STRUCTURE.

SHALE = PALE BLUE TO MEDIUM DARK GRAY IN
COLOR; TOUGH TO BRITTLE IN TENACITY;
BLOCKY TO CONCHOIDAL FRACTURE; CUTTINGS
ARE WEDGELIKE TO PLATY IN HABIT; WAXY TO
SPARKLING LUSTER EXHIBITED; CLAYEY TO
SILTY TEXTURE; THIN STRUCTURE; MICA SEEN
IN MATRIX.

SANDSTONE = BLUISH WHITE TO WHITE IN
COLOR; QUARTZ FRAMEWORK WITH ABOUT 5%
BLACK LITHIC FRAGMENTS EMBEDDED; MEDIUM
TO FINE GRAIN SIZE; FAIR TO WELL SORTED,;
ROUNDED TO SUBANGULAR GRAINS; MODERATE
TO HIGH SPHERICITY; CALCITE CEMENT;
CHLORITE GRAINS IN MATRIX; LOW POROSITY;
LOW GAS SHOWS.

SILTSTONE = LIGHT TO MEDIUM GRAY IN
COLOR; DENSE TO CRUMBLY IN TENACITY;
BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE
TABULAR TO NODULAR IN HABIT; EARTHY TO
DULL LUSTER EXHIBITED; SILTY TO GRITTY
TEXTURE; THIN TO THICK STRUCTURE.

SHALE = MEDIUM GRAY TO DARK GRAY IN
COLOR; BRITTLE TO CRUNCHY TENACITY;
BLOCKY TO CONCHOIDAL FRACTURE; CUTTINGS
ARE FLAKY TO WEDGELIKE IN HABIT; WAXY TO
DULL LUSTER EXHIBITED; SMOOTH TO CLAYEY
TEXTURE; THIN STRUCTURE.

SANDSTONE= WHITE TO SALT AND PEPPER,
MEDIUM TO VERY FINE GRAINED,POORLY
SORTED,SUBROUNDED TO SUBANGULAR,SOME
FROSTED MOSTLY POLISHED,FRIABLE,CALCITE
CEMENTED,BIOTITE,GRADING TO SILTSTONE,
LOW GAS

SANDSTONE=WHITE TO SALT AND PEPPER,FINE
TO VERY FINE GRAINED,MODERATLY WELL
SORTED, SUBROUNDED TO SUBANGULAR,SOME
POLISHED,FRIABLE,CALCITE CEMENTED,
BIOTITE,SOME GRADING TO SILTSTONE

LOW GAS RECORDED

SANDSTONE = WHITE TO LIGHT GRAY; QUARTZ
WITH UP TO 30% LITHIC FRAGMENTS, OFTEN
ANGULAR AND BLACK GIVING A SALT AND
PEPPER APPEARANCE; FINE TO MEDIUM
GRAINED; WELL SORTED; SUBANGULAR TO
SUBROUNDED; MODERATE TO LOW SPHERICITY;
POLISH GRAINS; EASILY FRIABLE TO FRIABLE
CALCITE CEMENT; GRAIN SUPPORT; INTER-
BEDDED GRAY SHALE; LOW TO MODERATE
BACKGROUND GAS, SOME HIGH GAS SEEN IN
SAND BEDS.

SANDSTONE=WHITE TO LIGHT GRAY,QUARTZ
WITH UP TO 10% LITHIC FRAGMENTS,OFTEN
ANGULAR AND BLACK GIVING SALT AND PEPPER
APPEARENCE,FINE TO MEDIUM GRAINED;
SUBANGULAR TO SUBROUND,LOW SPHERICITY,
POLISHED GRAINS SOME FROSTY, FRIABLE
CALCITE CEMENTED,GRAIN SUPPORT LOW
BACKGROUND GAS MODERATE GAS FROM
FORMATION HIGH

SHALE=MEDIUM TO LIGHT GRAY,MEDIUM
BROWN,BRITTLE TO SOFT,BLOCKY TO PLANAR.
MASSIVE HABITAT, DULL LUSTER, GRADING

TO LIGHT GRAY TO MEDIUM BROWN SILTSTONE,
SOME CALCITE FRACTURE FILLING ASSOCIATED
WITH THE SILTSTONE,ALSO LENTICULAR
CARBONACEOUS LENSES.

SANDSTONE=WHITE TO LIGHT GRAY,QUARTZ
WITH UP TO 20% LITHIC FRAGMENTS,OFTEN
ANGULAR,FINE TO MEDIUM GRAINED,WELL SORT
SUBANGULAR TO SUBROUND,INTERBEDDED
GRAY AND BROWN SHALES,SOME HIGHLY
CARBONACEOUS.

CARBONACEOUS SHALE=BROWNISH BLACK;

MOD HARD FIRM; SLI BRITTLE TO CRUMBLY
TENACITY; IRREGULAR BLOCKY OCC EARTHY
FRACTURE; MASSIVE PLATY CUTTINGS HABIT;
SEMI METALLIC LUSTER; SMOOTH TEXTURE;

OCC TRACE INTERBEDDED THIN LAMINATED
COAL BEDS AND SANDSTONE; LOW BACKGROUND
GAS WITH MOD HIGH CONNECTION GASES

NO TRACE HYDROCARBON INDICATORS

SHALE=MEDIUM LIGHT GRAY; MOD HARD FIRM;
SLI CRUMBLY TENACITY; BLOCKY IRREGULAR
FRACTURE; PLATY OCC ELONGATED CUTTINGS



MAX GAS 817a

—

b

<300 ROF&

'MAX GAS 3499u
MAX GAS 300u

MUD LOSSES 46BBLS/H

)]
THGas  1K> 5 k150 AvgRP 0> = 0
2 5K> © <30K Avg Torqie  0><50 Avg WOB >
Flare Ht. 100> 8 <1 Depth of Cut ||

€G-2608u

-

WMWW

\
{
¢ = }
L 1o 1
z = [
~ o |
° !
\
I
|
| 06/21/2010
= |
o ‘
[N) |
o 1
° |
I n
— o
< 8 \
MAX GAS 750U S
—
T
|_\
= o
- B
& o
> o

2
'<6\,,> Tt Gas 1K>|

|
|
|

ok

'k330; CO2  5K>
‘<0"  Flare Ht. 100>

€&3131U-

o

00S0T

<30K Avg Torque 0>

MAX GAS 240501

00907

CG 3234u @11032

MAX GAS 920u——

\M%Ems@?:
< P
S
MAX GAS 72
\\;:‘ — 8
58— —=
yxx GAS 22930 |
_ MUD LOSSES 26
AS 506u
N— =
MAX GASZ59u o
7 @
o
i §
|_\ i
3
8 WF 200 @ 10905
o
THGas  1K> T k150 Aviq éM 05300
351,: CO2 5K>| 8 <50
: Ossss=Flare Ht. 100> S <1

k30K Avg%[ que 0>

HABIT; DULL EARTHY WAXY LUSTER; SMOOTH
SLI SILTY TEXTURE; INTERBEDDED COALS AND
SANDSTONES; HIGH CONNECTION GASES

SANDSTONE=CLEAR WHITE BROWNISH GRAY;,
MOD HARD EASILY FRIABLE; SUBROUNDED TO
SUBANGULAR; MOD WELL SORTED; PREDOM
GRAIN SUPPORTED; CALCITE CEMENT; WITH TR
BLACK LITHICS CLASTS EMBEDDED; MOD

HIGH SPHERICITY; OCC TRACE KAOLINITE IN
SAMPLE; INTERBED SHALES AND CARBONACEOUS
SHALES; HIGH GAS IN SANDS

SILTSTONE=BROWNISH GRAY WHITE; MOD HARD
FIRM; BLOCKY IRREGULAR FRACTURE; PLATY
MASSIVE CUTTINGS HABIT; SMOOTH DULL SLI
EARTHY LUSTER; GRITTY TEXTURE; INTERBED
SHALES OCC COAL BEDS; LOW GAS OBSERVED
MOD VERY HIGH CONNECTION GASES

SHALE=MEDIUM LIGHT GRAY OCC DARK GRAY;
FIRM MOD HARD; DENSE SLI BRITTLE

DENSE TENACITY; PLATY IRREGULAR PLANAR
FRACTURE; SLI ELONGATED TO PLATY CUTTING
HABIT; DULL EARTHY OCC WAXY LUSTER,; SLI
SILTY SMOOTH TEXTURE; INTERBEDDED SANDS
OCC THIN COAL BEDS; LOW BACKGROUND GAS

SANDSTONE=WHITE REDDISH BROWN GRAY;
MOD HARD FRIABLE; SUBANGULAR SUBROUNDED
MOD WELL SORTED; PREDOM GRAIN SUPPORTED;
CALCITE CEMENT; 1-2% BLACK LITHICS FRAGS
EMBEDDED; MOD SPHERICITY; TR CLEAR XLN
CALCITE FILL FRACTURE OBSERVED EMBEDDED
IN SAND; OCC TRACE THIN COAL BEDS ; NO
TRACE HYDROCARBON INDICATORS

CARBONACEOUS SHALE=BROWNISH BLACK;

JHBRITTLE CRUMBLY TENACITY; IRREGULAR

BLOCKY FRACTURE; PLATY OCC WEDGELIKE
CUTTINGS HABIT; SEMI METALLIC DULL

LUSTER; GRITTY TEXTURE; INTERBED SHALE
AND SANDS OCC TR THIN LAMINATED COAL BED
NO TRACE HYDROCARBON INDICATORS

COAL=BLACK GLASSY APPEARANCE; BRITTLE
CRUMBLY TENACITY; BLOCKY IRREGULAR
FRACTURE;WEDGELIKE CUTTINGS HABIT;

MEMETALLIC VITREOUS LUSTER; SMOOTH TEXTURE

INTERBEDDED WITH CARBONACEOUS SHALES
SILTSTONES AND SANDS; MOD GAS IN COAL

SHALE=BLACK DARK GRAY TO MED GRAY ,SOME
LIGHT GRAY, BRITTLE TO SOFT TENACITY,
IRREGULAR BLOCKY FRACTURE ALSO SOME
PLATY AND SPLINTERY,DULL TO SUB WAXY
LUSTIER ALSO GRITTY, LENTICULAR
CARBONACEOUS INCLUSIONS IN SOME PIECES,
SOME GRADING TO DARK CARBONACEOUS SHALE,
EVIDENCE OF CALCITE FRACTURE FILL.

SHALE=MEDIUM GRAY TO LIGHT GRAY,SOME
DARK GRAY,BRITTLE TO SOFT TENACITY,

BLOCKY TO PLATY SOME SPLINTRY,DULL TO
GRITTY TEXTURE SOME SUBWAXY,LENTICULAR
INCLUSIONS,SOME GRADING TO CARBONACEOUS
SHALES,EVIDENCE OF CALCITE FRACTURE
FILLING, MODERATE BACKGROUND GASES

SHALE=MEDIUM TO LIGHT, GRAY MEDIUM BROWN
BRITTLE TO MODERATELY SOFT TENACITY,
BLOCKY TO PLATY SOME SPLINTERY,DULL TO
GRITTY TEXTURE,SOME GRADING TO SILTSTONE
EVIDENCE OF SOME COAL LAMINATED
SANDSTONES ALSO SOME CARBONACEOUS
INCLUSIONS, BACKGROUND GASES MODERATE,
CONNECTION GASSES HIGH.

SANDSTONE=CLEAR WHITE AND LIGHT GRAY,
QUARTZ WITH 5% LITHIC IRREGULAR
FRAGMENTS, MODERATELY HARD TO FRIABLE
SUBANGULAR TO SUBROUNDED, GRAIN
SUPPORTED, CALCAREOUS MATRIX, MOSTLY
FROSTED BUT SOME POLISHED, MODERATELY
WELL SORTED CALCITE CEMENTED, MODERATE
GAS READINGS FOR BACKGROUND HIGHER
FORMATIONAL GAS READINGS

SANDSTONE=CLEAR WHITE TO LIGHT GRAY
100% QUARTZ,GRAIN SUPPORTED,MODERATLY
FIRM TO FRIABLE,WELL SORTED,SUBANGULAR
TO SUBROUND,MOSTLY FROSTED,CALCAREOUS
CEMENTED

SHALE=LIGHT TO MEDIUM GRAY SOME DARK
GRAY, BRITTLE TO MODERATELY SOFT
TENACITY,BLOCKY TO PLATY AND SPLINTERY,
DULL TO GRITTY TEXTURE SOME SUBWAXY,
SOME GRADING TO SILTSTONE,MODERATLY

SILTY IN PART,SOME SLIGHTLY IMBEDDED

WITH CARBONACEOUS LENSES, MODERATE
BACKGROUND GASSES FAIRLY HIGH CONNECTION

COAL=BLACK GLASSY APPEARANCE; BRITTLE
CRUMBLY TENACITY; BLOCKY IRREGULAR
FRACTURE;WEDGELIKE CUTTINGS HABIT;
METALLIC VITREOUS LUSTER; SMOOTH TEXTURE
MODERATE BACKGROUND GASSES

SANDSTONE=CLEAR WHITE TO LIGHT GRAY
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100% QUARTZ,GRAIN SUPPORTED,MODERATLY
FIRM TO UNCONSOLIDATED,MEDIUM TO FINE
GRAINED,POORLY SORTED,SUBANGULAR TO
SUBROUND,MOD TO LOW SPHERICITY,

1% BLACK LITHICS FRAGS EMBEDDED; TRACES
PYRITE AND CLEAR XLN CALCITE; INTERBED
COALS AND CARBONACEOUS SHALES

SILTSTONE=BROWNISH GRAY; MOD HARD FIRM;
SLI CRUMBLY TENACITY; BLOCKY IRREGULAR
FRACTURE; PLANAR CUTTINGS HABIT; DULL SL
EARTHY LUSTER; GRITTY TEXTURE; INTERBED
CARBONACEOUS SHALES AND COAL; LOG GAS

COAL=BLACK GLASSY APPEARANCE; MOD HARD;
BRITTLE CRUMBLY TENACITY; BLOCKY IRREG
FRACTURE; WEDGELIKE CUTTINGS HABIT; VERY
SHINY METALLIC VITREOUS LUSTER; SMOOTH
TEXTURE; DEGASSING OBSERVED; HIGH GAS

IN COAL BEDS; NO TRACE HYDROCARBON
INDICATORS; INTERBEDDED CARBONACEOUS
SHALES

SILTSTONE=GRAYISH BROWN; MOD HARD FIRM,;
CRUNCHY TENACITY; IRREG BLOCKY FRACTURE
PLANAR MASSIVE CUTTINGS HABIT; DULL
EARTHY LUSTER; VERY GRITTY TEXTURE; ABUD
PYRITE NODULES IN SAMPLE; INTERBEDDED
COAL STRINGERS AND CARBONACEOUS SHALES
LOW GAS READINGS; NO TRACE HYDROCARBON
INDICATORS

COAL=BLACK GLASSY APPEARANCE; MOD HARD
SLI BRITTLE TO CRUMBLY; BLOCKY IRREG
FRACTURE; WEDGELIKE CUTTINGS HABIT,

___mVERY METALLIC VITREOUS LUSTER; SMOOTH

TEXTURE; INTERBEDDED CARBONACEOUS SHALES
AND SANDS; MOD GAS

SANDSTONE= PREDOMINATELY LOOSE AND
CLEAR MEDIUM GRAIN QUARTZ; MODERATELY
HARD EASILY FRIABLE; SUBROUNDED MOD
SORTED; MOD HIGH SPHERICITY; GRADING TO
VERY FINE GRAIN CLEAR WHITE MOD CEMENTED
WELL SORTED; INTERBEDDED WITH THIN COAL
BEDS AND SHALES

SANDSTONE=CLEAR,WHITE LIGHT GRAY,
UNCONSOLIDATED FOR THE MOST PART SOME
FRIABLE,QUARTZ MEDIUM TO FINE GRAINED,
POORLY SORTED,SUBROUNDED TO SUBANGULAR
FROSTED FOR THE MOST PART,MODERATE GASES

SANDSTONE=CLEAR,WHITE LIGHT GRAY,
UNCONSOLIDATED FOR THE MOST PART SOME
FRIABLE,QUARTZ MEDIUM TO FINE GRAINED,
POORLY SORTED,SUBROUNDED TO SUBANGULAR
FROSTED FOR THE MOST PART

SANDSTONE=CLEAR,WHITE LIGHT GRAY,
UNCONSOLIDATED FOR THE MOST PART SOME
FRIABLE,QUARTZ MEDIUM TO FINE GRAINED,
POORLY SORTED,SUBROUNDED TO SUBANGULAR
FROSTED FOR THE MOST PART,MODERATE GASES

SANDSTONE=WHITE LIGHT GRAY.WELL SORTED,
MEDIUM GRAINED FOR THE MOST PART,
SUBANGULAR TO SUBROUND,QUARTZ,MATRIX
SUPPORTED,VERY LOW SPHERICITY,FROSTED

FOR THE MOST PART,FRIABLE,CALCAREOUS
MODERATE BACKGROUND GAS, MODERATE SHOWS

SANDSTONE=WHITE LIGHT GRAY.WELL SORTED,
MEDIUM GRAINED FOR THE MOST PART,
SUBANGULAR TO SUBROUND,QUARTZ,MATRIX
SUPPORTED,VERY LOW SPHERICITY,FROSTED
FOR THE MOST PART,FRIABLE,CALCAREOUS

SANDSTONE=CLEAR WHITE TO LIGHT GRAY
QUARTZ WITH 5% LITHIC IRREGULAR
FRAGMENTS, MODERATELY HARD TO FRIABLE
SUBANGULAR TO SUBROUNDED, GRAIN
SUPPORTED,CALCAREOUS MATRIX, MOSTLY
FROSTED BUT SOME POLISHED, MODERATELY

— M\WELL SORTED CALCITE CEMENTED, MODERATE

HIGH SPHERICITY TRACES KAOLINITE; INTERB
WITH TRACES THIN COAL BEDS AND SHALES;
MOD GAS BACKGROUND IN SANDS AND HIGH
CONNECTION GASES OBSERVED

CARBONACEOUS SHALE=BROWNISH BLACK;MOD
HARD; SLI BRITTLE CRUMBLY TENACITY;

BLOCKY IRREG FRACTURE; PLATY MASSIVE
CUTTINGS HABIT; DULL EARTHY LUSTER;
SMOOTH TEXTURE; INTERBEDDED WITH MEDIUM
DARK SHALES AND SANDSTONES; LOW GAS

NO TRACE HYDROCARBON INDICATORS

SANDSTONE=WHITE GRAYISH BROWN;MOD HARD
EASILY FRIABLE; SUBROUNDED MOD WELL
SORTED; PREDOM GRAIN SUPPORTED;KAOLINITE
MATRIX; NON CALCAREOUS WITH SILICA
CEMENT; MOD HIGH SPHERICITY; INTERBEDDED
CARBONACEOUS SHALES AND SILTSTONES;

MOD BACKGROUND GAS;

SILTSTONE=BROWNISH GRAY BROWN; MOD HARD
CRUMBLY TENACITY; BLOCKY IRREGULAR SLI
PLANAR FRACTURE; PLATY CUTTINGS HABIT;
DULL EARTHY OCC SHINY LUSTER; SMOOTH



N
"

= SLI GRITTY TEXTURE; INTERBEDDED COALS

AND CARBONACEOUS SHALES;

SANDSTONE=CLEAR WHITE; FINE MEDIUM GRAIN
SUBANGULAR SUBROUNDED; MOD WELL SORTED
GRAIN SUPPORTED; KAOLINITE MATRIX;NON
CALCAREOUS; MOD HARD FRIABLE; OCC TRACES
MEDIUM LOOSE QUARTZ GRAINS; INTERBEDDED
CARBONACEOUS SHALES AND SILTSTONES;
GRADING TO FINE GRAIN POORLY CEMENTED
LOOSE CLEAR QUARTZ GRAINS; MOD HIGH
SPHERICITY;

00ccT

W\N\/

MUD | OSSES 140!

SANDSTONE=CLEAR WHITE; FINE MEDIUM GRAIN
SUBANGULAR SUBROUNDED; MOD WELL SORTED
GRAIN SUPPORTED; KAOLINITE MATRIX;NON

CALCAREOUS; MOD HARD FRIABLE; OCC TRACES

L QIHE
DAY TOUR
MEDIUM LOOSE QUARTZ GRAINS; INTERBEDDED
CARBONACEOUS SHALES AND SILTSTONES;

MUD LOSSES 8 BBLS/HR
% GRADING TO FINE GRAIN POORLY CEMENTED

% ii:.SANDSTONE=CLEAR WHITE; FINE MEDIUM GRAIN

SUBANGULAR SUBROUNDED; MOD WELL SORTED
CORCORAN MAR:}E @ 1148%7
0><300

GRAIN SUPPORTED,CALCAREOUS MATRIX,
ue 0><50 Avg
Depth o

MODERATELY HARD TO FRIABLE,QUARTZ WITH
TOTCO DOWN NO DATA 12561 NOTE=TOTCO DOWN FROM 12561 TO 12598"
NO DATA AT ALL RESUMED DATA AT 12598'

A

MAX-GAS578u
P GAS 26§5u

|

00€ZT
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GRADING TO SILTSTONES IN PART,MODERATE
BACKGROUND GASES

oovct

SHALE= MEDIUM TO DARK GRAY,MEDIUM BROWN
BRITTLE TO MODERATELY SOFT TENACITY,
BLOCKY TO PLATY,DULL EARTHY GRITTY,
INTERBEDDED COAL AND SANDSTONE, GAS SEEN
IN COAL AND SANDSTONE UNITS.

|| TOTEQ
<0 91 TtIGas 1K>

OBO co2 5K>|
Flare Ht. 100>

i

<150 AvgR
<30K Avg T

SHALE= MEDIUM TO DARK GRAY,MEDIUM BROWN
BRITTLE TO MODERATELY SOFT TENACITY,
BLOCKY TO PLATY,DULL EARTHY GRITTY,

SOME GRADING TO DARK GRAY SILTSTONE
LOW BACKGROUND GASES

00S¢T

LOW SHPERICITY,INTERBEDDED CARBONACEOUS
NOTE=DATA RESUMED AT 12598

| S

TOTCO DATA BA
NIGHT TOUR

SHALE=MEDIUM DARK GRAY; HARD FRIM;SLI
BRITTLE DENSE TENACITY; IRREGULAR BLOCKY
FRACTURE; PLATY OCC ELONGATED CUTTINGS
HABIT;DULL EARTHY OCC WAXY LUSTER
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NOTE=TD WELL @ 12688'MD ON 06/23/2010
AT 21:57
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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.



