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WELL PCU 197-34B8
LOG INTERVAL CASING DATA FIELD PICEANCE CREEK
DEPTHS: 4.000' T0 12.645' REGION ROCKY MOUNTAINS
15 AT 150 COORDINATES 39.915659000
DATES: 9/30/2009 TO 12/28/2009
10.75" AT 3,976’ 108.261198000
SCALE: 1"=100'
7" AT 8,794' ELEVATION 6,649.1'
AT
MUD TYPES
COUNTY, STATE RIO BLANCO, CO
LSND TO 12,645 HOLE SIZE
TO ’
9.875" TO 8.806' SPUD DATE 12/13/2008
TO ' ’
CONTRACTOR HP
10 6.125" TO 12,645
CO. REP. S.GUYOTE/W.GARNER
TO
RIG/TYPE # 320/FLEX 4S+
ABBREVIATIONS
LOGGING UNIT MLU # 032
NB  NEWBIT PV  PLASTIC VISCOSITY LC LOST CIRCULATION
RRB RERUN BIT YP  YIELD POINT CO CIRCULATE OUT GEOLOGISTS J.KEEVAN
CB CORE BIT FL FLUID LOSS NR NO RETURNS C.RECORD/C.PIERCE
WOB WEIGHT ON BIT CL PPM CLORIDE ION TG TRIP GAS
ADD. PERSONS M.PIPER/B. HICKS
RPM ROTARY REV/MIN Rm MUD RESISTIVITY SG SURVEY GAS
PP  PUMP PRESSURE Rmf FILTRATE RESISTIVITY WG WIPER GAS T.WALKER
SPM STROKES/MIN PR POOR RETURNS CG CONNECTION GAS
CO. GEOLOGIST CHRIS ALBA
MW  MUD WEIGHT LAT LOGGED AFTER TRIP
VIS  FUNNEL VISCOSITY LAS LOGGED AFTER SURVEY
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EPOCH WELL SERVICES COMMENCED

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

ALL TRIP AND CONNECTION GASES ARE

REFERENCED ABOVE BACKGROUND; ALL OTHERS
ARE ABSOLUTE.

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

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

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

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

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

SILTSTONE = DARK YELLOWISH ORANGE TO

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

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

LIMESTONE = LIGHT BLUISH GRAY TO MEDIUM

"BLUISH GRAY WITH POSSIBLE LIMONITE

DISCERNIBLE POROSITY.

STAINING; MATRIX DOMINATED - MUDSTONE;
MATRIX APPEARS TO BE CLASTIC IN ORIGIN;
POINT CONTACTS FABRIC WITH NO

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

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

/SANDSTONE = LIGHT GREENISH GRAY TO WHITE

IN COLOR; QUARTZ FRAMEWORK; COARSE TO
FINE GRAIN SIZE; POOR TO FAIR SORTING;
ROUNDED TO SUBANGULAR GRAINS WITH LOW
'TO MODERATE SPHERICITY; FRIABLE TO

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

VISIBLE IN MATRIX; NO GAS SHOWS.

WEDGELIKE IN COLOR; DULL TO EARTHY

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

10 Meth C-1 100K> =
<0 Tt Gas 5005 opm A2
= units <10 Ethn C-2 100K> 5
8 <325 COo2 10K><10 Prop C-3 100K>| g
ppm
<10 Butn C-4 100K>
<0 F'arff AL 1002 5 Pent C-5 100K>)
<0 Ttl Gas 100> 100K>
325 C02 5K>/ 100K>
Flare Ht. 100><1 100K>
100K>
100K>
% MW IN 9.4+ véé 42
% MW OUTQS?/IS 40
} MW IN 95 Vz 45
i MW oumexfls 42
J %ﬂ Gas 100510 iteth c1 100K>
Cc0o2 BK><10 thn C-2 100K>/
Flare Ht. 100><10 rop C-3 100K>|
<10 utn C-4 100K>
<10 Peént C-5 100K>

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

SHALE = LIGHT GRAY TO MODERATE GREENISH
YELLOW WITH GRAYISH PURPLE HUES; BRITTLE

MW IN 9.5 VISB6
MW QUT 96 VIS 47

[TENACITY; PLANAR TO IRREGULAR FRACTURING

PLATY TO SCALY CUTTINGS; DULL TO WAXY
LUSTER; SMOOTH TEXTURE; THIN TO LAMINAE
STRUCTURE.

I,
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i

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

FINE SIZED GRAINS WITH POOR SORTING;
SUBROUNDED TO SUBANGULAR WITH MODERATE

MAX CO2 ppm

WW

SPHERICITY; FIRMLY FRIABLE WITH CALCITE
CEMENT; MODERATE REACTION WITH HCL.

SILTSTONE = PALE REDDISH BROWN TO
MODERATE BROWN; DENSE TO CRUMBLY

{TENACITY; BLOCKY TO IRREGULAR FRACTURING

TABULAR CUTTINGS; EARTHY WITH A SLIGHT
FROSTED LUSTER; GRITTY TO SILTY TEXTURE;
THICK TO MASSIVE STRUCTURE.

% 2010ppm
RE-SCALE C0O2 <325-10000.

MW IN 95 VIS 60

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

MW OUT 9.6 VIS 62
C-1

SANDSTONE = BROWNISH GRAY TO MODERATE

BROWN TO GRAY COLOR; QUARTZ FRAMEWORK
'WITH APPROXIMATELY 5% DARK LITHIC CLASTS

FINE TO MEDIUM SIZED GRAINS WITH FAIR TO

L

ﬁ

POOR SORTING; SUBANGULAR WITH LOW

SPHERICITY:; FIRMLY FRIABLE TO MODERATE
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HARDNESS; LOW REACTION TO HCL SUGGESTS

/SILICA CEMENT.

B T

SILTSTONE = REDDISH BROWN TO DARK
YELLOWISH BROWN; CRUMBLY TO DENSE
TENACITY; FRACTURES FROM IRREGULAR TO
BLOCKY; TABULAR TO WEDGELIKE CUTTINGS;

[EARTHY LUSTER; GRITTY TO SMOOTH TEXTURE;

THICK TO MASSIVE STRUCTURE.

SHALE = LIGHT GRAY TO GRAYISH YELLOW
GREEN; BRITTLE TO SLIGHTLY CRUNCHY

[TENACITY; PLANAR FRACTURING; PLATY TO

Flare Ht. 100>y

&4

f Ttl Gas 100><10 Mgﬂj 100K>|
C02 10K><10

Ethn C-2 100K>
<1fhw IN 9.5 vIBrgp C-3 100K>!
<1fhw ouT 9.6 B~ 100K>
<16.1 Pent C-5 100K>

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

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

/SILTSTONE = BROWNISH GRAY TO MODERATE

REDDISH BROWN; DENSE TO CRUMBLY TENACITY
TABULAR TO WEDGELIKE CUTTINGS; EARTHY
LUSTER; SILTY TEXTURE WITH A THICK

4
2

STRUCTURE; FRACTURES FROM IRREGULAR TO
TABULAR.

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

MW IN 95 VIS$54

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

MW OUT 9.5+NVIS 50

C-1

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

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

ww—v—v—\w”mmwmww@awmw

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

3\/

| eor—

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

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

MW IN 9.5 US60
MW OUT 9.5 57

A

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

&

<10 Meth 00K>

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

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

T
Flare Ht.

C-2 0K>
<10 Prop C 100K>
<10 Butn 100K>
<10 Pent C- 100K>

A
=
=

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

AS 28u

MWINQEVIQEﬁg

ISILTSTONE = MEDIUM DARK GRAY TO BROWNISH

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

GAS 194U

MW OUT 9.5 VIS &
C-1

/SOME AREAS OF THE SAMPLE; SILTY TO GRITT
INOTE = LOST RETURNS FROM 5659' MD TO

5671' MD.

V
i

LOST RETURNS @ 5659'

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

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

SHALE = LIGHT TO MEDIUM DARK GRAY;

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

IN 9.4 VIS 59
W OUT 9.4+ VIS

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

GRITTY TEXTURE; THIN TO THICK STRUCTURE
APPARENT.

SANDSTONE = WHITE TO YELLOWISH GRAY IN
COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE

/GRAIN SIZE; FAIR TO WELL SORTED; ROUNDED

'TO SUBROUNDED GRAINS WIT MODERATE TO
HIGH SPHERICITY; FIRMLY FRIABLE TO HARD;
SILICA CEMENTATION; NO DISCERNIBLE
FABRIC OR BEDDING; CALCITE GRAINS SEEN

IN MATRIX; NO VISIBLE POROSITY; LOW GAS

SHOWS FROM THIS SANDSTONE.
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SHALE = LIGHT BLUISH GRAY TO MEDIUM TO
MEDIUM LIGHT GRAY IN COLOR; DENSE TO
CRUMBLY IN TENACITY; SPLINTERY TO PLANAR
FRACTURE; CUTTINGS ARE PLATY TO TABULAR
IN APPEARANCE; WAXY TO DULL LUSTER
EXHIBITED; CLAYEY TO SLIGHTLY SILTY
TEXTURE; THIN STRUCTURE APPARENT.

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

SILTSTONE = PALE OLIVE TO VERY LIGHT
GRAY IN COLOR; DENSE TO BRITTLE IN
TENACITY; IRREGULAR TO CONCHOIDAL
FRACTURE; CUTTINGS ARE WEDGELIKE TO
NODULAR IN APPEARANCE; DULL TO EARTHY
LUSTER EXHIBITED; SILTY TO GRITTY

Su Flare H&
WAX GAS 147u<

@ GAS 217u

P

%*\X@

= GAS <0-500.
AX CO2 49!
:gg Til Gas 5005< 10 froay ‘i;;ggi;:3100K>
3 Cc0o2 10K><15}pgv ouT 9.4Ethe g‘g 100K>|
100><1 rop C 100K>
<10~ Butn C- 100K>|
<1821 Pent C-5 100K>

—~
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TEXTURE; THIN TO THICK STRUCTURE
IAPPARENT.

COAL = GRAYISH BLACK IN COLOR; BRITTLE

{TO PULVERANT IN TENACITY; HACKLY TO

PLANAR FRACTURE; CUTTINGS ARE TABULAR TO
EQUANT IN APPEARANCE; METALLIC LUSTER,;
SMOOTH TEXTURE; THICK TO THIN STRUCTURE
APPARENT.

SANDSTONE = WHITE TO LIGHT GRAY WITH

/MODERATE YELLOWISH BROWN HUES; MEDIUM TO

FINE SIZED GRAINS WITH FAIR SORTING;

/SUBROUNDED WITH MODERATE TO HIGH

SPHERICITY; HARD TO MODERATE HARD; GRAIN
SUPPORTED; QUARTZ FRAMEWORK WITH
IAPPROXIMATELY 5%-10% BLACK LITHIC CLASTS
SILICA CEMENT;, TRACE AMOUNTS OF PYRITE
/AND CALCITE AS ACCESSORY MINERALS.

CARBONACEOUS SHALE = DARK GRAY TO BLACK;
DENSE TO BRITTLE TENACITY; BLOCKY TO

/SLIGHTLY CONCHOIDAL FRACTURING; NODULAR
{TO WEDGELIKE CUTTINGS; EARTHY TO

RESINOUS LUSTER; SILTY TO SMOOTH TEXTURE
THIN TO THICK STRUCTURE.

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

-SILTSTONE = DARK YELLOWISH BROWN TO
[BROWNISH BLACK; DENSE TO CRUMBLY

TENACITY; FRACTURES FROM MOSTLY BLOCKY
'TO OCCASSIONALLY IRREGULAR; TABULAR TO
SLIGHTLY MASSIVE CUTTINGS; EARTHY WITH A
SLIGHT FROSTED LUSTER; TEXTURE IS SILTY
TO GRITTY; THICK STRUCTURE.

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

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

HCL SUGGESTS SOME CALCITE GRAINS MAY BE
PRESENT.

ISHALE = LIGHT GRAY TO GREENISH GRAY;

TENACITY IS BRITTLE TO CRUNCHY; PLANAR
'TO SPLINTERY FRACTURING; SCALY TO
TABULAR CUTTINGS; LUSTER IS DULL TO WAXY
SMOOTH TO SILTY TEXTURE; THIN STRUCTURE.

SILTSTONE = LIGHT OLIVE GRAY TO VERY

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

[TO GRITTY TEXTURE; THIN STRUCTURE

APPARENT.

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

JARE ANGULAR TO SUBROUNDED WITH LOW TO

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

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

SILTY TEXTURE, SOME ABRUPT CONTACTS WITH

SILTSTONE = MODERATE REDDISH BROWN TO

IGRAYISH ORANGE IN COLOR; DENSE TO
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BRITTLE IN TENACITY; BLOCKY TO PLANAR
FRACTURE; CUTTINGS ARE WEDGELIKE TO
NODULAR, SOME MASSIVE; EARTHY TO FROSTED

LUSTER EXHIBITED; SILTY TO GRITTY LUSTER
THIN STRUCTURE APPARENT.

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

321

GRAIN SIZE; FAIR TO WELL SORTED; GRAINS

ARE ROUNDED TO SUBANGULAR WITH MODERATE
'TO HIGH SPERICITY; HARDNESS RANGES FROM
FRIABLE TO MODERATELY HARD; CALCITE
CEMENT,; NO DISCERNIBLE BEDDING; NO

MW IN 9. S 60
MW OUT9.4 VIS 56

VISIBLE POROSITY; LOW TO MODERATE GAS
SHOWS.

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

\\
C321
| r

BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE
SCALY TO ELONGATED IN APPEARANCE; WAXY
'TO DULL LUSTER EXHIBITED; CLAYEY TO
SLIGHTLY SILTY TEXTURE; THIN STRUCTURE
APPARENT.

SILTSTONE = LIGHT BROWNISH GRAY TO LIGHT
GRAY IN COLOR; DENSE TO CRUMBLY IN
TENACITY; IRREGULAR TO BLOCKY FRACTURE;

ICUTTINGS ARE NODULAR TO WEDGELIKE IN

APPEARANCE; EARTHY TO FROSTED LUSTER
EXHIBITED; SILTY TO GRITTY IN TEXTURE;
THICK STRUCTURE APPARENT.

SANDSTONE = LIGHT GRAY TO WHITE IN COLOR

QUARTZ FRAMEWORK WITH 3 - 5% BLACK
LITHIC FRAGMENTS GIVING A SALT AND
PEPPER APPEARANCE; MEDIUM TO FINE GRAIN
SIZE WITH SOME COARSE GRAINS; FAIR TO
\WELL SORTED; GRAINS ARE SUBANGULAR TO

SUBROUNDED WITH MODERATE SPHERICITY;
EASILY TO FIRMLY FRIABLE; CALCITE CEMENT
NO VISIBLE POROSITY; MODERATE TO LOW GAS
SHOWS.

Ttl Gas 500>K. 100K>
28sT RETURRZ @ 7500 10K 100K>]
Flare Ht. 100><

NOTE = LOST RETURNS @ 7500'.

SHALE = PALE BLUE TO MEDIUM GRAY;
TENACITY IS BRITTLE TO CRUMBLY; PLANAR
'TO SLIGHTLY BLOCKY FRACTURING; SCALY TO

TABULAR CUTTINGS; DULL WO WAXY LUSTER;
TEXTURE IS SMOOTH TO SILTY TO SLIGHTLY
CLAYEY; THIN STRUCTURE.

SILTSTONE = LIGHT BROWNISH GRAY TO

MEDIUM GRAY; DENSE TO BRITTLE TENACITY;
FRACTURES FROM BLOCKY TO IRREGULAR;
TABULAR TO WEDGELIKE CUTTINGS; LUSTER
RANGES FROM EARTHY TO DULL; TEXTURE IS
SILTY TO GRITTY; THIN STRUCTURE.

SANDSTONE = TRANSLUCENT TO WHITE TO
LIGHT GRAY; QUARTZ FRAMEWORK WITH SOME
CRYSTAL CLEAR SILICA WICH INDICATES
FRACTURING AND ABOUT 10% BLACK LITHIC

CLASTS; FINE TO MEDIUM SIZED WITH FAIR
'TO WELL SORTING; SUBROUNDED TO
SUBANGULAR WITH MODERATE TO LOW
SPHERICITY; FIRMLY FRIABLE TO MODERATE
HARDNESS WITH SOME LOOSE GRAINS;

STRONG REACTION WITH HCL SUGGESTS
CALCITE CEMENT,; PYRITE AS ACCESSORY.

SHALE = LIGHT GRAY TO PALE BLUE; BRITTLE
'TO CRUNCHY TENACITY; FRACTURES FROM

PLANAR TO IREGULAR; SCALY TO TABULAR
CUTTINGS; DULL LUSTER; SMOOTH TEXTURE;
'THIN STRUCTURE.

NOTE = LOST COMPLETE RETURNS @ 7856'".

LOST RETURNS @ 7856

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY IN
COLOR; TOUGH TO DENSE IN TENACITY;
PLANAR TO IRREGULAR FRACTURE; CUTTINGS
IARE NODULAR TO WEDGELIKE IN APPEARANCE;

LOST RETURNS

e

DULL TO EARTHY LUSTER EXHIBITED; SILTY
TO CLAYEY TEXTURE; THIN STRUCTURE.

/SANDSTONE = WHITE TO NEARLY COLORLESS

IN COLOR; QUARTZ FRAMEWORK WITH CALCITE

AX

/AND BLACK LITHIC FRAGMENTS PRESENT;
COARSE TO VERY FINE GRAIN SIZE; POOR
SORTING;GRAINS ARE ANGULAR TO SUBROUNDED
'WITH LOW TO MODERATE SPHERICITY; SILICA
CEMENT; HARDNESS RENGES FROM FRIABLE TO

[0
Ttl Gas 500><1
2! CcO2 10K><10"
Flare Ht. 100>

MODERATELY HARD; NO VISIBLE POROSITY;
LOW TO MODERATE GAS SHOWS FROM THIS
SANDSTONE.

SHALE = GREENISH GRAY TO MEDIUM DARK

/GRAY IN COLOR; DENSE TO BRITTLE IN
[TENACITY; IRREGULAR TO CONCHOIDAL

FRACTURE; CUTTINGS AREWEDGELIKE TO
TABULAR IN HABIT; WAXY TO DULL LUSTER
EXHIBITED; SMOOTH TO CLAYEY TEXTURE;

THIN STRUCTURE APPARENT; NONCALCAREOUS.

SANDSTONE = LIGHT GRAY TO WHITE TO
TRANSLUCENT; QUARTZ FRAMEWORK WITH MANY
LOOSE GRAINS; MEDIUM TO FINE SIZED WITH

FAIR TO WELL SORTING; SUBANGULAR TO

SUBROUNDED; MODERATE SPHERICITY; FRIABLE
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AX GAS 70u

'TO MODERATE HARDNESS DEPENDING ON THE
SPECIMEN; GRAIN SUPPORTED WITH CALCITE/
SILICEOUS CEMENT AS SUGGESTED BY A

STRONG REACTION WITH HCL.

SHALE = MEDIUM DARK GRAY TO LIGHT GRAY;
TENACITY IS DENSE TO CRUNCHY; FRACTURES
FROM PLANAR TO SPLINTERY; TABULAR TO

S S P e

Sty

L
i

MWAN o 4 vis 68

ELONGATED CUTTINGS; DULL TO EARTHY
LUSTER; SMOOTH TO SILTY TEXTURE; LAMINAE
'TO THIN STRUCTURE.

SILTSTONE = LIGHT GRAY TO MEDIUM DARK

MW OUT 9.1 VIS 55
v

c321
}

GRAY; TENACITY IS DENSE TO CRUMBLY;
FRACTURES FROM IRREGULAR TO BLOCKY;
TABULAR TO WEDGELIKE CUTTINGS; EARTHY
LUSTER; THIN STRUCTURE.

A

%

SANDSTONE = WHITE TO TRANSLUCENT TO
LIGHT GRAY; FRAMEWORK CONSISTS OF MOSTLY
QUARTZ GRAINS WITH SOME CALCITE IN THE
MATRIX; MEDIUM TO FINE SIZED WITH FAIR

'TO WELL SORTING; ANGULAR TO SUBROUNDED

R
>

>
C
< g

'WITH MODERATE SOHERICITY; MODERATE
HARDNESS WITH MANY LOOSE GRAINS; GRAIN
SUPPORTED WITH SOME CALCITE MATRIX;
MODERATE TO STRONG REACTION WITH HCL.

AS 123u
< Ttl Gas

500>y

100K>|

SHALE = LIGHT GRAY TO DARK GRAY COLORING
TENACITY IS DENSE TO BRITTLE TO SLIGHTY
CRUNCHY; PLANAR TO SPLINTERY TO SLIGHTLY
CONSHOIDAL FRACTURING; PLATY TO
ELONGATED CUTTINGS; DULL TO SLIGHTLY

Cco2
<0 102y Flare Ht.
M 18u

10K>y

100>
<10

N

100K>|
100K>|
100K>|
100K>|

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

SILTSTONE = MEDIUM DARK GRAY TO DARK
GRAY IN COLOR; DENSE TO BRITTLE TENACITY

SAMPLE SHOWS BLOCKY TO PLANAR FRACTURE;
CUTTINGS ARE NODULAR TO WEDGELIKE IN
APPEARANCE; DULL TO EARTHY LUSTER; SOME
PYRITE VISIBLE IN MATRIX; SILTY TO

SLIGHTLY GRITTY TEXTURE; THIN TO THICK

I
:

ey
MW IN 9,2 VIS 60

STRUCTURE APPARENT.

SANDSTONE = WHITE TO NEARLY COLORLESS;
QUARTZ FRAMEWORK; GRAINS RANGE FROM
COARSE TO FINE; POOR TO FAIR SORTING;

HANGING SCREENS

MW-OUT-9.2 WIS 55
>

JGRAINS ARE ANGULAR TO SUBROUNDED WITH

LOW TO MODERATE SPHERICITY; HARDNESS
RANGES FROM FIRMLY FRIABLE TO MODERATELY
HARD; CALCITE CEMENT;NO VISIBLE POROSITY
LOW GAS SHOWS FROM THIS SAND.

e

SHALE = GREENISH GRAY TO MEDIUM LIGHT
GRAY IN COLOR; DENSE TO BRITTLE TENACITY
SPLINTERY TO PLANAR FRACTURE; CUTTINGS
ARE NODULAR TO ELONGATED IN HABIT; WAXY

CG 71u

AS 126u

ESCALE GAS<0-1000>

MW IN 92 AS &

'TO DULL LUSTER EXHIBITED; SMOOTH TO
CLAYEY TEXTURE; THIN STRUCTURE APPARENT.

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

X GAS 1937u

MW OUT 82 ViS55

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

{TRACE AMOUNTS OF CARBONACEOUS SHALE

IMBEDDED; FINE TO COARSE GRAINED WITH

POOR SORTING; ANGULAR TO SUBANGULAR WITH
LOW SPHERICITY; FIRMLY FRAIBLE; CALCITE
'WITH GRAIN SUPPORT.

SHALE = MEDIUM DARK GRAY TO LIGHT GRAY;

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

Ttl Gas

ISILTSTONE = BROWNISH GRAY TO MEDIUM DARK

GRAY; TOUGH TO DENSE TENACITY; FRACTURES
FROM IRREGULAR TO BLOCKY; CUTTINGS ARE
MASSIVE TO TABULAR; LUSTER IS EARTHY TO

CcO2
Flare Ht.

10K>y

100><1

WAXY LUSTER; GRITTY TO SILTY TEXTURE;
THICK STRUCTURE.

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

APPROXIMATELY 10% BLACK LITHIC CLASTS;
COARSE TO MEDIUM SIZED WITH POOR SORTING
SUBANGULAR WITH LOW SPHERICITY; FRIABLE
'TO FIRMLY FRIABLE; STRONG REACTION WITH
HCL SUGGESTS CALCITE CEMENT; MODERATE

AX G
AX

105U

u
S 6491

GAS ASSOCIATED WITH SAMPLE DEPTH.

SHALE = PALE OLIVE TO MEDIUM LIGHT GRAY
IN COLOR; BRITTLE TO CRUMBLY IN TENACITY
BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE

[PLATY TO TABULAR IN APPEARANCE; WAXY TO
JEARTHY LUSTER EXHIBITED; CLAYEY TO SILTY

TEXTURE; THIN STRUCTURE APPARENT.
SILTSTONE = DARK GREENISH GRAY TO MEDIUM

MWIN-Q4MIS 48 <

MW OUT 9.3+ VIS 45

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

APPARENT; NO DISCERNIBLE ACCESSORIES.
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SANDSTONE = BLUISH WHITE TO WHITE TO
NEARLY TRANSLUCENT IN COLOR; QUARTZ
FRAMEWORK WITH APPROXIMATELY 5% BLACK

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

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

SHALE = MEDIUM LIGHT GRAY TO MEDIUM DARK

GRAY IN COLOR; BRITTLE TO CRUMBLY IN

<
MW IN 9.5 VIS 47—

[TENACITY; IRREGULAR TO PLANAR FRACTURE;

CUTTINGS ARE FLAKY TO TABULAR IN HABIT;
'WAXY TO DULL LUSTER EXHIBITED; SMOOTH TO
CLAYEY TEXTURE; THIN STRUCTURE APPARENT.

OuUT 94 \US 44

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

IAX-GAS4458u |
<(£ Ttl Gas 1K>
<3 10K>;

'TO LAMINAE STRUCTURE APPARENT.

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

Flare Ht. 100><1@ 4321 = Pr
<1uD DATA @ulizg-4
X GAS 180U <1fw 9.45 FV Ieny
APIFIL 8 ﬁ(F:F!XQ 6/20/34 pH 9 40
MAX-GAS755——— i

I —Cl=2106-€a+ zm-méi—‘“ [=
24 HR LOSSES@G:E/E”{

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

SANDSTONE = WHITE TO MEDIUM LIGHT GRAY

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

RESCALE GAS<0-2000:

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

SHALE = LIGHT GRAY WITH PALE BLUE HUES;

u

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

STRUCTURE.

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

MW OUT 9.4 VIS”

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

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK

C-54821 [

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

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

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

JVISIBLE BEDDING; MODERATELY LOW TO

MODERATELY HIGH GAS SHOWS FROM THIS

/SANDSTONE.

SHALE = DARK GREENISH GRAY TO MEDIUM

g%s 611u

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

SILTY TEXTURE; THIN TO LAMINAE STRUCTURE

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

772u
AS 5359u
€ u

CALIB GAS EQUIPMENT
u

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

C-54327T 51
-

SILTSTONE = BROWNISH BLACK TO MEDIUM
DARK GRAY IN COLOR; DENSE TO CRUMBLY
TENACITY; PLANAR TO BLOCKY FRACTURE;
CUTTINGS ARE NODULAR TO WEDGELIKE IN

HABIT; SILTY TO GRITTY, NEARLY GRANULAR

<

X u

B dR
MW IN 9.6 VIS‘%W
= MW OUT 9.5+ WIS

TEXTURE; THIN STRUCTURE APPARENT.

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

279806ppm

AS 661u

P |D DATA @ 10,300 ] i
c 27141(/—/#\?\/ 9.65 FV 44 PV 1L YP:.
M

API FIL 9.2 GELS 5123134
Cl- 2100°Ca+ 40 MBT 1
24 HRLOSS 3

|FINE GRAINED WITH WELL SORTING;

SUBROUNDED WITH MODERATE SPHERICITY;

'MODERATE HARD TO FIRMLY FRIABLE WITH
/SOME LOOSE GRAINS; CERY SLIGHT REACTION

'WITH HCL INDICATES A SILICA CEMENT;

L

GRAIN SUPPORTED; MODERATE TO HIGH GAS

IASSOCIATED WITH SPECIMEN.
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ONGASBUSTER 5
ET 6u NS
C(E:?u \

NS
=

MAX GAS.779u

10K><10  / EthnC2 7
100><10hw 1n-9'6 \iBrep C-3

<Ihw ouT 0.5 B4
<1 Pente-5=
S -

<0 _| Flare Ht.

MAX GAS 34840

P c543210 ravs

\L,7
IN 9.6 VIS48

MW OUT 9.5 VIS26

1

MAX GAS 2308u
MAX GAS 1839u

SHALE = BROWNISH GRAY TO MEDIUM LIGHT

GRAY; BRITTLE TENACITY; PLANAR TO

SLIGHTLY SPLINTERY FRACTURING; PLATY
CUTTINGS; LUSTER IS DULL TO EARTHY;

SMOOTH TEXTURE; THIN TO THICK STRUCTURE.

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

PLANAR TO BLOCKY FRACTURING; TABULAR
CUTTINGS; LUSTER IS EARTHY WITH
OCCASSIONAL SPARKLING AREAS; TEXTURE IS

{GRITTY; THICK STRUCTURE.

CARBONACEOUS SHALE = BLACK TO DARK GRAY;
TENACITY IS CRUMBLY TO DENSE; FRACTURES
FROM BLOCKY TO PLANAR; CUTTINGS ARE
TABULAR TO WEDGELIKE; LUSTER IS WAXY TO

SLIGHTLY POLISHED; SMOOTH TO SILTY

TEXTURE; THIN STRUCTURE.

SANDSTONE = TRANSLUCENT TO LIGHT GRAY;

QUARTZ FRAMEWORK WITH MANY LOOSE GRAINS;

[FINE SIZED WITH WELL SORTING; SUBANGULAR
WITH LOW TO MODERATE SPHERICITY;
JFRIABLE TO MODERATE HARDNESS; GRAIN
J/SUPPORTED; VERY SLIGHT REACTION WITH HCL

SUGGESTS SILICA CEMENT,; HIGH GAS
IASSOCIATED WITH SAMPLE.

-SHALE = LIGHT BLUISH GRAY TO DARK GRAY

IN COLOR; DENSE TO BRITTLE TENACITY;

JPLANAR TO CONCHOIDAL FRACTURE; CUTTINGS

RANGE FROM PLATY TO TABULAR IN HABIT;
WAXY TO EARHTY LUSTER; CLAYEY TO SILTY,
ALMOST GRITTY TEXTURE; THIN STRUCTURE
APPARENT; NON-CALCAREOUS.

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

MAX 864u \\
S€-54321
MAX GAS 207
60U — S
MAX GAS 1356
MAX GASS52u

MW IN 9.6+ VIS 45

(02<325-20000:

MW OUT 9.6 VIS 4
b C54321 {v;s £

~100K>

100K>|
100K>|
100K:

100K>|

JDULL TO EARTHY LUSTER EXHIBITED,; SILTY

TO GRITTY TEXTURE; THIN STRUCTURE.

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

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

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

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

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

ARE ROUNDED TO SUBANGULAR WITH MODERATE
'TO HIGH SPHERICITY; FIRMLY FRIABLE TO
MODERATELY HARD; PRIMARILY SILICA CEMENT

xR
b MUD DATA @%4,083—
MW 9.75 FV 44 PV 13 YP ﬁ
KSAPI FIL 8.8 GELS6/18/30p

CG 1622u

SOME CALCITE; GRAIN SUPPORTED;NO VISIBLE
POROSITY; GRADATIONAL BEDDING SEEN IN
SAMPLE, WITH GRADATION DOWN TO SILTSTONE
MODERATELY HIGH GAS SHOWS.

..SILTSTONE = BROWNISH GRAY TO DARK GRAY;

TENACITY IS BRITTLE TO CRUMBLY; PLANAR

(‘I- 2000 Ca+ 4G'MBT 20.0 SQ] 7.7 ==
N\ 24 HR LOSSES 315.6(bbls
‘\\ i ¢

MAX GAS NWW IN 9.6+ VIS 46,
§\ W OUT%.5+ VIS5 >
N c5432 )

o] L 4

N = -

MAX GAS N\

MAX GAS 12520 > g—

G 3843u A=

MARCORE

CA—

) A
MAX GAS 23450 §

TO IRREGULAR FRACTURING; TABULAR
CUTTINGS; EARTHY LUSTER; GRITY TO SILTY
TEXTURE; THIN STRUCTURE.

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

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

COAL = BLACK; CRUMBLY TO PULVERULENT
TENACITY; FRACTURES FROM BLOCKY TO

JCONCHOIDAL TO SPLINTERY; WEDGELIKE TO

NODULAR CUTTINGS; RESINOUS TO POLISHED

[ JLUSTER; SMOOTH TO CLAYEY TEXTURE; THIN

STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO

LIGHT GRAY; QUARTZ FRAMEWORK WITH MANY
LOOSE GRAINS; FINE SIZED WITH WELL

{SORTING; SUBROUNDED TO SUBANGULAR WITH

MODERATE SPHERICITY; FRIABLE TO EASILY
FRIABLE; MILD REACTION WITH HCL SUGGESTS

{CALCAREOQOUS/SILICA CEMENT; GRAIN
{SUPPORTED.

ISILTSTONE = BROWNISH GRAY TO OLIVE GRAY

'TO MEDIUM GRAY; BRITTLE TO CRUNCHY

‘TENACITY; PLANAR FRACTURING; TABULAR TO
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PLATY CUTTINGS; EARTHY TO WAXY LUSTER;

SILTY TO GRITTY TEXTURE; THIN STRUCTURE.

00STT

GPM 251

ROLLINS @ 11579

SILTSTONE = DARK GREENISH GRAY TO DARK

{GRAY IN COLOR; TOUGH TO BRITTLE TENACITY

SAMPLE SHOWS IRREGULAR TO PLANAR

JFRACTURE; CUTTINGS ARE SCALY TO TEBULAR

IN APPEARANCE; DULL TO FROSTED LUSTER

EXHIBITED; SILTY TO SLIGHTLY GRANULAR

el

TEXTURE; THIN STRUCTURE APPARENT.
SHALE = VERY LIGHT GRAY TO MEDIUM LIGHT

GRAY IN COLOR; BRITTLE TO CRUNCHY

009TT

TENACITY; PLANAR FRACTURE; CUTTINGS ARE
PLATY TO ELONGATED IN APPEARANCE; WAXY
'TO DULL LUSTER EXHIBITED; SMOOTH TO
SILTY TEXTURE; THIN STRUCTURE APPARENT;
MICA PRESENT AS AN ACCESSORY MINERAL.

SANDSTONE = VERY PALE ORANGE TO WHITE IN

/COLOR; QUARTZ FRAMEWORK; COARSE TO

FINE GRAIN SIZE; POOR TO FAIR SORTING;
GRAINS ARE ANGULAR TO SUBROUNDED WITH

004TT

TRANSCOZZETTE|@ MW OUT 9.6 \IIS 42

e

COZZETTE @ 117

MODERATE SPHERICITY; FIRMLY FRIABLE TO

{HARD; ABUNDANT LOOSE GRAINS IN SAMPLE
JTRAY; SILICA CEMENT; NO VISIBLE POROSITY

OR BEDDING; PYRITE VISIBLE IN MATRIX;
LOW TO MODERATE GAS SHOWS.

o

-CARBONACEOUS SHALE = GRAYISH BLACK TO

BLACK IN COLOR; BRITTLE TO CRUMBLY IN

TENACITY; HACKLY TO PLANAR FRACTURE;

CUTTINGS ARE PLATY TO TABULAR IN HABIT,

008TT

RESINOUS TO WAXY LUSTER EXHIBITED;SMOOTH

TO SILTY TEXTURE; THIN STRUCTURE.

COAL = GRAYISH BLACK IN COLOR; BRITTLE
'TO PULVERANT IN TENACITY; MOTTLED TO

BLOCKY FRACTURE; CUTTINGS ARE ELONGATED

'TO WEDGELIKE IN APPEARANCE; METALLIC TO
VITREOUS LUSTER EXHIBITED;SMOOTH TEXTURE
THIN STRUCTURE APPARENT.

006TT

SILTSTONE = LIGHT OLIVE GRAY TO DARK

GRAY IN COLOR; TOUGH TO CRUMBLY IN
TENACITY; CONCHOIDAL TO BLOCKY FRACTURE;
CUTTINGS ARE NODULAR TO WEDGELIKE IN
APPEARANCE; DULL TO EARTHY LUSTER; SILTY

COR. CP @ 1204

'TO GRITTY TEXTURE; THIN TO THICK
STRUCTURE APPARENT.

SHALE = LIGHT BLUISH GRAY TO MEDIUM GRAY
TENACITY IS BRITTLE TO CRUNCHY; PLANAR

NIGHT TOUR
<200 ROP 0>
<50 Avg WO 0>

000¢T

100><1fhup DATA.
f yy 9.75 FVBE

'TO SPLINTERY FRACTURING; SCALY TO PLATY
CUTTINGS; DULL TO SLIGHTLY WAXY LUSTER;
SMOOTH TEXTURE; LAMINAE TO THIN
STRUCTURE.

12/28/2009

SANDSTONE = TRANSLUCENT TO WHITE TO

LIGHT GRAY WITH SOME LIGHT BROWN HUES;
QUARTZ FRAMEWORK WITH MANY LOOSE GRAINS;
FINE TO MEDIUM SIZED WITH FAIR SORTING;
SUBROUNDED TO SUBANGULAR WITH MODERATE

00TZCT

'TO SPHERICITY; EASILY FRIABLE TO FIRMLY
FRIABLE; GRAIN SUPPORTED WITH SILICA
CEMENT; HIGH GAS ASSOCIATED WITH SAMPLE.

CARBONACEOUS SHALE = OLIVE GRAY TO BROWN

'TO BLACK; DENSE TO BRITTLE TENACITY;
BLOCKY TO CONCHOIDAL TO SLIGHTLY PLANAR
FRACTURING; TABULAR CUTTINGS; EARTHY
LUSTER; SILTY TO SMOOTH TEXTURE; THIN
STRUCTURE.

00cc1

PPN e o s e

SILTSTONE = DUSKY BROWN TO BROWNISH
BLACK; TENACITY IS DENSE TO CRUNCHY;
CUTTINGS ARE MASSIVE TO TABULAR,;
FRACTURES FROM IRREGULAR TO BLOCKY;

DAY TOUR
WOB 16 - 19
RPM 40 -70

SPARKLING TO EARTHY LUSTER; TEXTURE IS
GRITTY TO SILTY; THICK STRUCTURE.

SHALE = PALE BLUE TO MEDIUM BLUISH GRAY
'TO MEDIUM LIGHT GRAY; BRITTLE TENACITY;

00€CT

PP 2710
GPM 244

/SPLINTERY FRACTURING; PLATY TO SCALY
JCUTTINGS; WAXY TO DULL LUSTER; SMOOTH

TEXTURE; LAMINAE STRUCTURE.
SANDSTONE = VERY PALE ORANGE TO WHITE IN

A

COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE
GRAIN SIZE; FAIR TO WELL SORTED; GRAINS

ARE SUBANGULAR TO ROUNDED WITH MODERATE
'TO HIGH SPHERICITY; FIRMLY FRIABLE TO

JMODERATELY HARD; CALCITE AND SILICA

00 74"

<200 ROP.

CEMENT; NO VISIBLE POROSITY; MICA AND
PYRITE VISIBLE IN SAMPLE; MODERATE TO
MODERATELY HIGH GAS SHOWS.

CARBONACEOUS SHALE = GRAYISH BLACK TO

vV

<50 Avg Wi

BLACK IN COLOR; DENSE TO CRUNCHY IN
TENACITY; PLANAR TO CONCHOIDAL FRACTURE;
CUTTINGS ARE SCALY TO EQUANT IN HABIT;

{GREASY TO WAXY LUSTER EXHIBITED; SMOOTH

'TO CLAYEY TEXTURE; THIN STRUCTURE

v

00S¢T

NIGHT TOUR

JAPPARENT.
(SILTSTONE = DUSKY BROWN TO BROWNISH

BLACK; DENSE TO TOUGH TENACITY;
FRACTURES FROM IRREGULAR TO BLOCKY;

Cl- 2100 Ca* 40:MBT
24 HR | OSSES 502 9

MASSIVE TO TABULAR CUTTINGS; EARTHY TO

WAXY LUSTER; GRITTY TO SILTY TEXTURE;



-

THICK STRUCTURE.

009¢1

[ =
ﬁMAX ;Ei&egzu ke
\ S
GAS 568u C-4,3.21
2672u W IN/9.7 VAS 48
~MW-OUT 9.6 VIS44”

—NOTE = REACHED TOTAL DEPTH OF 12645' MD

ON 12/28/2009 AT 11:30 PM.

The log data, interpretations and recommendation provided by Epoch are inferences and assumptions based on measurements of drilling fluids. Such inferences and assumptions are not infallible and reasonable professionals
may differ. Epoch does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Epoch, its officers, agents or employees. Epoch does
not and cannot guarantee the accuracy of any such interpretation of the log data, interpretations or recommendations and Company is fully responsible for all decisions and actions it takes based on such log data, interpretations

and recommendations.



