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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

COMPANY ExxonMobil Production
WELL PCU 197-34B10
FIELD PICEANCE CREEK
REGION ROCKY MOUNTAIN
COORDINATES 39.91558

108.261224
ELEVATION GL 6651.2'

KB 6683.2'

COUNTY, STATE RIO BLANCO, CO

API INDEX 05-103-11146-00

SPUD DATE 12/23/2008
CONTRACTOR HP

CO. REP. W.GARNER, S.GUYOTE
RIG/TYPE # 320/FLEX 4S+
LOGGING UNIT ML # 032

GEOLOGISTS J.KEEVAN
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T. WALKER

CO. GEOLOGIST  CHRIS ALBA
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ExxonMobil Production

PCU 197-34B10
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Remarks
Survey Data, Mud Reports, Other Info.

MUDLOGGING ON THE EXXONMOBIL PCU
197-34B10 WELL ON 10/26/2009 AT 3943' MD

ALL COLORS ARE REFERENCED TO THE GSA
ROCK COLOR CHART.

ALL TRIP AND CONNECTION GASES ARE
REFERENCED ABOVE BACKGROUND; ALL OTHERS
ARE ABSOLUTE.

1% METH. EQUIV. = 50 UNIT = 10000 PPM.
10 3/4" CASING @ 3927' PIT 12.0 PPG (E)

SILTSTONE = DARK YELLOWISH ORANGE TO

MODERATE YELLOWISH BROWN; TENACITY IS

BLOCKY TO IRREGULAR; MASSIVE TO TABULAR
ICUTTINGS; EARTHY WITH A SLIGHT FROSTED
JLUSTER; GRITTY TO SILTY TEXTURE; THICK

BRITTLE TO CRUMBLY; FRACTURES FROM

STRUCTURE.

ISHALE = PALE BLUE TO PALE RED PURPLE TO
IGRAYISH BLUE; DENSE TO BRITTLE TENACITY;
IPLATY TO TABULAR TO SLIGHTLY SCALY

ICUTTINGS; WAXY TO DULL LUSTER; FRACTURES
|FROM BLOCKY TO PLANAR; THIN STRUCTURE.

ISANDSTONE = LIGHT TO MEDIUM DARK GRAY;
[FRAMEWORK CONSISTS OF APPROXIMATELY 10%

BLACK LITHIC CLASTS GIVING THE SAMPLE A
{SALT AND PEPPER LOOK; COARSE TO MEDIUM
|SIZED GRAINS WITH POOR TO FAIR SORTING;
|SUBANGULAR WITH LOW SPHERICITY;

[EASILY FRIABLE WITH SOME LOOSE GRAINS;

ICALCITE CEMENT AS SUGGESTED BY A STRONG
|REACTION WITH HCL; GRAIN SUPPORTED.

/SILTSTONE = DARK YELLOWISH ORANGE TO
ILIGHT BROWN TO PALE BROWN; CRUMBLY TO

PULVERULENT TENACITY; IRREGULAR TO
BLOCKY FRACTURING; TABULAR CUTTINGS;

{THICK SRUCTURE.

EARTHY LUSTER; SILTY TO GRITTY TEXTURE;

/SHALE = LIGHT TO MEDIUM GRAY IN COLORING
{DENSE TENDING TO BRITTLE TENACITY WITH
|BLOCKY TO PLANAR FRACTURING IN A TABULAR
{TO WEDGELIKE CUTTINGS HABIT; WAXY IN
JLUSTER WITH A SMOOTH TEXTURE AND THIN IN

/STRUCTURE.

ICOLORING; QUARTZ FRAMEWORK WITH ABOUT 7%
ILITHIC SHOWS; FAIR TO MODERATE SORTING

SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN

1OF COARSE GRAIN SIZING WITH MODERATE
|SPHERICITY AND SUBROUNDED ANGULARITY;
JFRIABLE TO FIRMLY FRIABLE GRAIN SUPPORT
WITH CALCITIC CEMENTATION AS SUGGESTED
BY DILUTE HCL TESTING; NO OIL SHOWS AND

VERY LOW GAS SHOWS ASSOCIATED WITH THIS
|SAMPLE.

ISILTSTONE = LIGHT TO MEDIUM GRAY WITH
ILIGHT OLIVE BROWN COLORATION; DENSE IN

ITENACITY WITH BLOCKY FRACTURING IN A
{TABULAR TO WEDGELIKE CUTTINGS HABIT;
DULL TO EARTHY LUSTER WITH A SILTY
{TEXTURE AND A THIN STRUCTURE.

|SHALE = MEDIUM GRAY IN COLORING; DENSE

IN A TABULAR TO ELONGATED CUTTINGS HABIT
WAXY IN LUSTER WITH A SMOOTH TEXTURE AND
[THIN IN STRUCTURE.

TO BRITTLE TENACITY WITH BLOCKY FRACTURE

ISANDSTONE = LIGHT TO MEDIUM GRAY IN

5% LITHICS; FAIR TO MODERATE SORTING OF
ICOARSE GRAIN SIZING WITH MODERATE

COLORING; QUARTZ FRAMEWORK WITH ABOUT

/SPHERICITY AND SUBANGULAR TO SUBROUNDED
JANGULARITY; EASILY FRIABLE TO FRIABLE
IGRAIN SUPPORT WITH CALCITIC CEMENTATION,;
NO OIL SHOWS AND VERY LOW GAS SHOWS
JASSOCIATED WITH THIS SAMPLE.

/SILTSTONE = LIGHT TO MEDIUM GRAY WITH
'REDDISH BROWN AND LIGHT OLIVE BROWN
ICOLORING; DENSE IN TENACITY WITH BLOCKY
[FRACTURING IN A TABULAR TO WEDGELIKE

ICUTTINGS HABIT; DULL TO EARTHY LUSTER
WITH A SILTY TEXTURE AND THIN IN
{STRUCTURE.

|SHALE = LIGHT TO MEDIUM GRAY WITH SOME

f

<0 TiGas  1.5K> ppm 2
= units <10 Ethn C-2 100K> 5
8 <325 Co2 5K><10 Prop C-3 100K>| g

ppm
<10 Butn C-4 100K>
<0 F'arff HL 1002, Pent C-5 100K>)

A [ MW INQ2WS 45

MW OUT 9.2VIS 44
c-1
Ttl Gas 100><10 eth C-1 100K>|
5 Cc0o2 5K><10 Ethn C-2 100K>/
Flare Ht. 100><10 Prop C-3 100K>/
<10 Butn C-4 100K>
<10 Pent C-5 100K>
%E MW _IN 9.2+=VIS 46
MW OUT VIS 45
c-1
MUD DATA
MW 9.25 F\/'45 PV 12 YP 20
APIFIL 6
CL 1800 C
g 24 HOUR 1 O
E c-1
MWHE9.2+ VIS 57
MW &UT 9.3 VIS 55
/Hiib
<i Ttl Gas 100><10 Meth C-1 100K>|
<325 Cc0o2 5K><10 Ethn C-2 100K>/
<0 Flare Ht. 100><10 Prop C-3 100K>
<10 Butn C-4 100K>
<1hw IN Bent C-5 100K>
MW QO 93VIS 58
é MW IN 93 VIS 46
MW OUED.3 VIS 47
| MAX GAS 83— | C21—

/GRAYISH BLUE GREEN COLORATION; BRITTLE
IN TENACITY WITH BLOCKY TO PLANAR
JFRACTURING IN A TABULAR TO ELONGATED

WITH A SMOOTH TEXTURE AND THIN IN

CUTTINGS HABIT; WAXY TO GREASY LUSTER

ISTRUCTURE.
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/SANDSTONE = MEDIUM LIGHT GRAY TO GRAYISH
BROWN; QUARTZ FRAMEWORK WITH ABOUT 15%
BROWNISH BLACK LITHIC CLASTS; MEDIUM TO

1t

FINE SIZED GRAINS WITH FAIR TO WELL
/SORTING; POSSIBLY GRADING TOWARDS
/SILTSTONE; SUBROUNDED TO SUBANGULAR WITH
/MODERATE SPHERICITY; FIRMLY FRIABLE TO

MODERATE HARDNESS; GRAIN SUPPORTED;

gﬂvm 47

|SLIGHT REACTION WITH HCL SUGGESTS
ISILICEOUS/CALCITIC CEMENT.

ISILTSTONE = GRAYISH ORANGE TO MODERATE
'BROWN TO BROWNISH GRAY; TENACITY IT

MW O
0 Ttl Gas 100><10

DENSE TO SLIGHTLY BRITTLE; FRACTURES
|FROM IRREGULAR TO BLOCKY; CUTTINGS ARE

MASSIVE TO TABULAR; EARTHY TO SLIGHTLY

IFROSTED LUSTER; SILTY TO GRITTY TO
|SLIGHTLY GRANULAR TEXTURE WHERE THERE IS

/GRADING FROM SANDSTONE; THICK STRUCTURE.

ISHALE = MEDIUM LIGHT GRAY TO MEDIUM
BLUISH GRAY; TENACITY IS BRITTLE TO
ICRUNCHY; FRACTURES FROM PLANAR TO BLOCKY

JPLATY TO TABULAR CUTTINGS; WAXY TO DULL

LUSTER; SMOOTH TO SILTY TEXTURE; THIN

ISTRUCTURE.
|SANDSTONE = MEDIUM DARK GRAY WITH DARK

{REDDISH BROWN HUES; QUARTZ FRAMEWORK
WITH ABOUT 10 % BLACK LITHIC CLASTS
IGIVING THE SPECIMEN A SALT AND PEPPER

LOOK IN SONE AREAS; MOSTLY FINE SIZED

|GRAINS WITH SOME MEDIUM SIZED; WELL TO

FAIR SORTED; SUBANGULAR TO SUBROUNDED
'WITH MODERATE TO LOW SPHERICITY; FIRMLY

[FRIABLE TO MODERATE HARDNESS; VERY LOW
{REACTION WITH HCL SUGGESTS SILICA CEMENT
WITH TRACE AMOUNTS OF CALCITE.

ISILTSTONE = DARK YELLOW ORANGE TO

MODERATE BROWN TO MEDIUM GRAY; TENACITY

'RANGES FROM DENSE TO BRITTLE TO SLIGHTLY
ICRUMBLY; FRACTURES FROM BLOCKY TO

IRREGULAR; TABULAR TO MASSIVE CUTTINGS;

EARTHY TO DULL LUSTER; CLAYEY TO GRITTY

{TEXTURE; THICK TO MASSIVE STRUCTURE.
|SANDSTONE = LIGHT GRAY TO MEDIUM GRAY

{TO TRANSLUCENT; MANY LOOSE QUARTZ GRAINS
[FINE TO MEDIUM SIZED; WELL SORTED;

SUBROUNDED WITH MODERATE SPHERICITY;

[EASILY FRIABLE TO FRIABLE; GRAIN

SUPPORTED; NO REACTION WITH HCL SUGGESTS

SILICA CEMENT; LOW GAS ASSOCCIATED WITH
|SAMPLE DEPTH.

|SHALE = MEDIUM LIGHT GRAY TO DARK GRAY
WITH PALE OLIVE AND DUSKY BLUE HUES;

TENACITY RANGES FROM BRITTLE TO CRUNCHY;

FRACTURES FROM PLANAR TO SPLINTERY TO

ISLIGHTLY IRREGULAR; SCALY TO TABULAR
ICUTTINGS; DULL TO EARTHY LUSTER; SILTY
{TO SMOOTH TEXTURE; THIN STRUCTURE.

ISILTSTONE = MEDIUM DARK GRAY TO MODERATE
{YELLOWISH BROWN; CRUMBLY TO BRILLTE
ITENACITY; FRACTURES FROM BLOCKY TO

IRREGULAR; TABULAR TO WEDGELIKE CUTTINGS

3VIS 44
th C-1 100K>
<3 Co2 5K>%3_Jthn c2 100K>
O Flare Ht. 100> Prop C-3 100K>
CALIB. GAS EQUIPMENT <10 Butn C-4 100K>
Pent C-5 100K>
MW IN 9. i:ﬂ
MW QUT. S50
c21
MW IN 9.2+ ViS 53
MW QUT 93 VIS 52
c1
N
C-
S 100510~ 100K>
C02 5K>< 100K>
Flare Ht. 100>£%8/ 100K>
<10 100K>
<10 100K>

[EEARTHY LUSTER; GRITTY TO SILTY TEXTURE;

THICK TO MASSIVE STRUCTURE.

|SANDSTONE = LIGHT TO MEDIUM DARK GRAY;
[FRAMEWORK CONSISTS OF APPROXIMATELY

C-1

MW IN 9.3 59
MW OUT 9.3 WS 61

185% QUARTZ AND 15% BLACK LITHIC CLASTS;
[FINE TO MEDIUM SIZED GRAINS WITH FAIR TO
WELL SORTING; ANGULAR TO SUBROUNDED WITH
MODERATE SPHERICITY; FIRMLY FRAIBLE TO
'MODERATE HARDNESS; GRAIN SUPPORTED WITH

SILICA CEMENT,; PYRITE SEEN AS AN
IACCESSORY MINERAL.

SILTSTONE = DARK YELLOWISH ORANGE TO
MODERATE BROWN TO MEDIUM DARK GRAY;

TOUGH TO DENSE TENACITY; BLOCKY

[FRACTURING; TABULAR TO WEDGELIKE

CUTTINGS; DULL TO EARTHY TO SILGHTLY

IFROSTED LUSTER; SILTY TO GRITTY TEXTURE;

THICK STRUCTURE.

MW IN 9.2% VIS 47
15u MW QUT 9.2 V.

ISHALE = MEDIUM DARK GRAY WITH DUSKY BLUE

IAND GRAYISH PURPLE HUES; DENSE TO

BRITTLE TENACITY; FRACTURES FROM PLANAR
|TO SPLINTERY; CUTTINGS ARE PLATY TO

MUD DATA @ 5756
MW 9.25 FV 54 PV 12 YP 41

{SCALY TO TABULAR; WAXY DULL LUSTER;
ISMOOTH TO SILTY TEXTURE; THIN TO THICK
/STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO

/MEDIUM GRAY; QUARTZ FRAMEWORK WITH 10%
ILITHIC CLASTS; FINE TO MEDIUM SIZED WITH
JFAIR SORTING; FIRMLY FRIABLE TO MODERATE
HARDNESS; MILD TO STRONG REACTION WITH
JHCL SUGGESTS CALCITE CEMENT.

/SILTSTONE = LIGHT TO MEDIUM GRAY WITH
'REDDISH BROWN COLORATION; DENSE IN
{TENACITY WITH BLOCKY FRACTURING IN A

TABULAR TO WEDGELIKE CUTTINGS HABIT;

ERTHY TO FROSTED LUSTER WITH A SILTY
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TEXTURE AND THIN IN STRUCTURE.
SHALE = LIGHT TO MEDIUM GRAY WITH

/GRAYISH BLUE GREEN IN COLORING; BRITTLE

1IN TENACITY WITH BLOCKY TO PLANAR
JFRACTURING IN A TABULAR TO WEDGELIKE

CUTTINGS HABIT; WAXY TO GREASY LUSTER
WITH A SMOOTH TEXTURE AND THIN IN

<10
<10

MAX GAS 63— Ry
c = =
MW | 9 2VIS 50
MW VIS 51
C-3,2, 1\
<0 tl Gas 100><10 eth C-1 100K>
<32 5K><10 100K>
<0 100><10 100K>

100K>|
100K>|

ISTRUCTURE.

SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN

ICOLORING; QUARTZ FRAMEWORK INCLUDING

5% - 10% LITHICS; FAIR TO MODERATE

ISORTING OF COARSE GRAIN SIZING WITH

MODERATE SPHERICITY AND SUBANGULAR TO

/[SUBROUNDED ANGULARITY; EASILY FRIABLE TO
FRIABLE GRAIN SUPPORT WITH CALCITIC

CEMENTATION; NO OIL SHOWS AND LOW GAS

c
MAEBAS He——— | <

{SHOWS ASSOCIATED WITH THESE SANDS.

|SILTSTONE = LIGHT TO MEDIUM GRAY WITH
ILIGHT OLIVE BROWN COLORATION; DENSE IN
{TENACITY WITH BLOCKY FRACTURING IN A

TABULAR TO WEDGELIKE CUTTINGS HABIT;

X GAS 1!

EARTHY IN LUSTER WITH A SILTY TEXTURE

IAND A THIN STRUCTURE.

|SHALE = MEDIUM TO DARK GRAY IN COLORING;
IDENSE TENDING TOWARDS BRITTLE TENACITY

AX (‘AQ 90u

WITH PLANAR FRACTURING IN A TABULAR TO

ELONGATED CUTTINGS HABIT; WAXY IN LUSTER

WITH A SMOOTH TEXTURE AND A THIN
/STRUCTURE.

MAX GAS 171u

SANDSTONE = LIGHT TO MEDIUM GRAY IN

ICOLORING WITH A QUARTZ FRAMEWORK;
IMODERATE SORTING OF COARSE GRAIN SIZING

'WITH FAIR TO MODERATE SPHERICITY AND
SUBROUNDED ANGULARITY; FRIABLE GRAIN

u

X GAS 149u

SUPPORT WITH CALCITIC CEMENTATION; NO

|OIL SHOWS AND LOW GAS SHOWS ASSOCIATED
WITH THIS SAMPLE.

|SHALE = LIGHT TO MEDIUM GRAY WITH

/GRAYISH BLUE GREEN COLORING; BRITTLE IN
{TENACITY WITH BLOCKY TO PLANAR FRACTURE

IN A TABULAR TO WEDGELIKE CUTTINGS HABIT

WAXY TO GREASY LUSTER WITH A SMOOTH
[TEXTURE AND THIN IN STRUCTURE.

X GAS 208u
GAS 194u

{CARBONACEOUS SHALE = BLACKISH IN COLOR;
BRITTLE TO CRUNCHY TENACITY WITH BLOCKY
IFRACTURING IN A TABULAR TO WEDGELIKE
ICUTTINGS HABIT; RESINOUS IN LUSTER WITH

1A SMOOTH TEXTURE AND A THIN STRUCTURE.
|SANDSTONE = LIGHT TO MEDIUM GRAY IN

COLORING WITH A QUARTZ FRAMEWORK;

MODERATE SORTING OF COARSE GRAIN SIZING

WITH MODERATE SPHERICITY AND SUBANGULAR

'TO SUBROUNDED ANGULARITY; EASILY FRIABLE
'TO FRIABLE GRAIN SUPPORT WITH CALCITIC

ICEMENTATION; NO OIL SHOWS AND LOW GAS

SHOWS ASSOCIATED WITH THIS SAMPLE.

ISILTSTONE = MEDIUM TO DARK GRAY WITH

SOME REDDISH BROWN COLORATION; DENSE IN

{TENACITY WITH BLOCKY FRACTURING IN A

TABULAR TYPE CUTTINGS HABIT; EARTHY IN

LUSTER WITH A SMOOTH TEXTURE AND THIN

IN STRUCTURE.

ISHALE = LIGHT GRAY TO MEDIUM GRAY WITH
/GREENISH GRAY AND LIGHT BLUISH GRAY HUES

DENSE TO BRITTLE TENACITY; FRACTURES

IFROM PLANAR TO SPLINTERY; PLATY TO SCALY
ICUTTINGS; WAXY TO DULL TO SLIGHTLY
[EEARTHY LUSTER; SMOOTH TO SILTY TEXTURE;

THIN STRUCTURE.

|SANDSTONE = MEDIUM DARK GRAY TO LIGHT
|GRAY TO WHITE; QUARTZ FRAMEWORK WITH

ABOUT 10% BLACK LITHIC CLASTS GIVING THE

/SPECIMEN A SALT AND PEPPER APPEARANCE;

/MEDIUM TO FINE SIZED GRAINS WITH FAIR TO

'WELL SORTING; SUBANGULAR TO SUBROUNDED;
MODERATE HARD TO HARD; GRAIN SUPPORTED
\WITH SILCA CEMENT AS INDICATED WITH A

|STRONG REACTION TO HCL.

N 9.2 VIS 51

UT 9.2 VIS

SHALE = LIGHT GRAY TO MEDIUM BLUISH GRAY
TENACITY IT DENSE TO BRITTLE TO SLIGHTLY

ICRUNCHY; FRACTURES FROM PLANAR TO BLOCKY

PLATY TO TABULAR CUTTINGS HABIT; DULL TO

EARTHY LUSTER; TEXTURE IS SMOOTH TO
SILTY; THIN TO THICK STRUCTURE.

CARBONACEOUS SHALE = BROWNISH BLACK TO

BLACK; BRITTLE TO CRUMBLY TENACITY;

FRACTURES FROM BLOCKY TO IRREGULAR;

JWEDGELIKE TO TABULAR CUTTINGS; EARTHY TO
/SLIGHTLY RESINOUS LUSTER; SMOOTH TO
/SILTY TEXTURE; THIN STRUCTURE.

Ttl Gas 500><10

Meth C-1 100K>|

SILTSTONE = LIGHT TO MEDIUM DARK GRAY
'TO BROWNISH GRAY; TENACITY IS TOUGH TO

IDENSE TO SLIGHTLY BRITTLE; BLOCKY
JFRACTURING; TABULAR CUTTINGS; LUSTER IS
[EEARTHY TO SLIGHTLY FROSTED; GRITTY TO

k cO2 5K><10

< _Fthn C-2 —_ 100K>

SILTY TEXTURE; THIN STRUCTURE.
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SANDSTONE = WHITE TO TRANSLUCENT TO

LLIGHT GRAY; FRAMEWORK CONTAINS MOSTLY

QUARTZ WITH ABOUT 5%-10% DARK LITHIC

ICLASTS GIVINGTHE SAMPLE A SLIGHT SALT
JAND PEPPER LOOK; COARSE TO FINE SIZED

GRAINS WITH POOR TO FAIR SORTING;

JANGULAR TO SUBANGULAR WITH LOW

SPHERICITY; MODERATE HARD TO HARD; GRAIN
SUPPORTED; NO VISSIBLE BEDDING; STRONG
REACTION WITH HCL SUGGESTS CALCITE

{CEMENT ALONG WITH POSSIBLE CALCITE
|GRAINS; PYRITE SEEN AS AN ACCESSORY.

/SHALE = LIGHT GRAY TO DARK GRAY TO

MEDIUM BLUISH GRAY; TENACITY IS DENSE TO
BRITTLE; FRACTURES FROM IRREGULAR TO

JPLANAR TO SLIGHTLY SPLINTERY; CUTTINGS
/RANGE FROM PLATY TO TABULAR; DULL TO
[EEARTHY LUSTER; SMOOTH TO SILTY TEXTURE;
'THIN TO THICK STRUCTURE.

ISILTSTONE = MODERATE BROWN TO GRAYISH

RED TO MEDIUM DARK GRAY; TENACITY IS

IDENSE; FRACTURES FROM BLOCKY TO

IRREGULAR; TABULAR TO WEDGELIKE CUTTINGS

DULL TO EARTHY TO SLIGHTLY FROSTED

LUSTER; GRITTY TEXTURE.

/SHALE = LIGHT TO MEDIUM GRAY WITH

GRAYISH BLUE GREEN COLORATION; DENSE TO

BRITTLE TENACITY WITH SPLINTERY TO

PLANAR FRACTURING IN A TABULAR TO
ELONGATED CUTTINGS HABIT; WAXY YO GREASY

JLUSTER WITH A SMOOTH TEXTURE AND THIN TO
|LAMINAE STRUCTURE.

|SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN

COLORING WITH A QUARTZ FRAMEWORK;
MODERATE TO POOR SORTING OF COARSE GRAIN

ISIZING WITH MODERATE SPHERICITY AND
|SUBROUNDED ANGULARITY; SOFT TO FRIABLE

GRAIN SUPPORT WITH CALCITIC CEMENTATION
IAND ABOUT 7% LITHICS; NO OIL SHOWS AND

{LOW GAS SHOWS ASSOCIATED WITH THIS
|SAMPLE.

ISILTSTONE = MEDIUM TO DARK GRAY WITH

REDDISH BROWN COLORATION; DENSE IN

{TENACITY WITH BLOCKY FRACTURING IN A
{TABULAR TO ELONGATED CUTTINGS HABIT;
[EEARTHY TO FROSTED LUSTER WITH A SILTY

TEXTURE AND THIN IN STRUCTURE.

ISHALE = LIGHT TO MEDIUM GRAY IN COLORING
BRITTLE IN TENACITY WITH PLANAR FRACTURE

IN A WEDGELIKE TO ELONGATED CUTTINGS

HABIT; WAXY TO GREASY LUSTER WITH A
|SMOOTH TEXTURE AND THIN IN STRUCTURE.

SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN

{COLORING WITH A QUARTZ FRAMEWORK AND
5% LITHICS; MODERATELY SORTED MEDIUM TO

COARSE GRAIN SIZING WITH MODERATE

|SPHERICITY AND SUBROUNDED ANGULARITY;

UNCONSOLIDATED TO SOFT GRAIN SUPPORT

WITH CALCITIC CEMENTATION; NO OIL SHOWS

IAND LOW GAS SHOWS ASSOCIATED WITH THIS
SAMPLE.

SILTSTONE = LIGHT TO DARK GRAY IN COLOR;

IDENSE IN TENACITY WITH BLOCKY FRACTURE

IN A TABULAR TO WEDGELIKE CUTTINGS HABIT

DULL TO FROSTED LUSTER WITH A SILTY
[TEXTURE AND A THIN STRUCTURE.

|SHALE = LIGHT GRAY WITH GRAYISH BLUE

GREEN COLORING; BRITTLE IN TENACITY

WITH PLANAR TO BLOCKY FRACTURE IN A
TABULAR TO ELONGATED CUTTINGS HABIT;
WAXY TO GREASY LUSTER WITH A SMOOTH
{TEXTURE AND THIN TO LAMINAE STRUCTURE.

|SANDSTONE = WHITE TO TRANSLUCENT TO

LIGHT GRAY; MANY LOOSE GRAINS; QUARTZ

[FRAMEWORK WITH SOME CALCITE AS SUGGESTED
WITH A HIGH REACTION TO HCL; FINE TO
IMEDIUM SIZED WITH FAIR SORTING; SUBROUND

'TO ANGULAR WITH LOW TO MODERATE

|SPHERICITY; FIRMLY FRIABLE TO MODERATE

HARDNESS;GRAIN SUPPORTED WITH CALCITE

{CEMENT; NO VISSIBLE BEDDING.

|SILTSTONE = MEDIUM DARK GRAY TO BROWNISH
/GRAY; TENACITY IS TOUGH TO DENSE;
JRREGULAR TO BLOCKY FRACTURING; TABULAR

'TO WEDGELIKE CUTTINGS; LUSTER RANGES
FROM EARTHY TO SLIGHTLY FROSTED; GRITTY

[TO SILTY TEXTURE; THIN STRUCTURE.
|SHALE = LIGHT GRAY TO LIGHT BLUISH GRAY;

TENACITY IS BRITTLE TO CRUNCHY;
FRACTURES FROM SPLINTERY TO PLANAR,;
PLATY TO TABULAR CUTTINGS HABIT; DULL TO

[EARTHY LUSTER; SMOOTH TO SILTY TEXTURE;

LAMINAE TO THIN STRUCTURE.

/COAL = GRAYISH BLACK TO BLACK COLOR,;

MAi?1 ppm

TENACITY IS CRUMBLY TO PULVERULENT;

IFRACTURES FROM MOSTLY BLOCKY TO
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IRREGULAR; WEDGELIKE TO NODULAR CUTTINGS

|RESINOUS TO EARTHY LUSTER; SMOOTH
ITEXTURE; THIN STRUCTURE; SLIGHTLY HIGHER
/GAS THAN CURRENT BACKROUND LEVELS.

SANDSTONE = TRANSLUCENT TO WHITE; MANY
LOOSE GRAINS; VERY FINE TO MEDIUM SIZED

WITH FAIR TO POOR SORTING; SUBROUNDED TO
J/SUBANGULAR WITH POOR TO MODERATE

SPHERICITY; FRIABLE TO MODERATE HARDNESS

/STRONG REATION WITH HCL SUGGEST CALCITE
{CEMENT AND POSSIBLE SOME CALCITE GRAINS;

PYRITE SEEN AS AN ACCESSORY MINERAL,;
DOMINATE MATRIX SUPPORTED; NO VISSIBLE

X CO2 2642ppm

MW tm FVAKPV 5YP18

BEDDING.

SHALE = LIGHT GRAY TO MEDIUM DARK GRAY;
CRUNCHY TO BRITTLE TENACITY; SPLINTERY

{TO PLANAR FRACTURING; SCALY TO ELONGATED

 APFFIL 8.8{/@5_3

ICUTTINGS; DULL TO EARTHY LUSTER; SMOOTH
[TEXTURE, LAMINAE TO THIN STRUCTURE.

|SILTSTONE = LIGHT TO MEDIUM GRAY IN
ICOLORING; DENSE TO BRITTLE TENACITY WITH

BLOCKY FRACTURING IN A TABULAR TO
'WEDGELIKE CUTTINGS HABIT; EARTHY TO
FROSTED LUSTER WITH A SILTY TEXTURE AND

[THIN IN STRUCTURE.

ISANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
ICOLORING WITH A QUARTZ FRAMEWORK AND

3% LITHICS; FAIR TO MODERATE SORTING OF
COARSE GRAIN SIZING WITH SUBROUNDED
ANGULARITY AND MODERATE SPHERICITY;

/SOFT TO UNCONSOLIDATED GRAIN SUPPORT

'WITH CALCITIC CEMENTATION; NO OIL SHOWS

JAND MEDIUM GAS SHOWS ASSOCIATED WITH
[THIS SAMPLE.

SILTSTONE = LIGHT TO DARK GRAY WITH SOME

/REDDISH BROWN COLORATION; DENSE IN
[TENACITY WITH BLOCKY FRACTURING IN A
TABULAR TO WEDGELIKE CUTTINGS HABIT;
[EARTHY TO FROSTED LUSTER WITH A SILTY

{TEXTURE AND A THIN STRUCTURE.

SHALE = LIGHT TO MEDIUM GRAY IN COLORING
BRITTLE IN TENACITY WITH PLANAR FRACTURE

IN A TABULAR TO WEDGELIKE CUTTINGS HABIT

MAX CO2 4748u

WAXY TO GREASY LUSTER WITH A SMOOTH
{TEXTURE AND A THIN TO LAMINAE STRUCTURE.

SANDSTONE = LIGHT TO MEDIUM GRAY IN

ICOLORING WITH A QUARTZ FRAMEWORK AND

6% LITHICS; EASILY FRIABLE TO FRIABLE

WITH MEDIUM TO COARSE GRAIN SIZING;

MODERATE SPHERICITY WITH SUBANGULAR TO

|SUBROUNDED ANGULARITY; GRAIN SUPPORT
WITH CALCITIC CEMENTATION.

JCARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK TO BROWNISH BLACK; TENACITY IS
|DENSE TO BRITTLE; FRACTURES FROM BLOCKY
1TO IRREGULAR AND SLIGHTLY CONCHOIDAL,;

NODULAR TO WEDGELIKE CUTTINGS HABIT;

{RESIONOUS TO EARTHY LUSTER.

/SILTSTONE = BROWNISH GRAY TO MEDIUM DARK
IGRAY; TENACITY IS DENSE TO CRUNCHY;

MOSTLY IRREGULAR TO BLOCKY FRACTURING;
[TABULAR CUTTINGS; DULL TO EARTHY TO

SLIGHTY FROSTED LUSTER; GRITTY TO SILTY

JTEXTURE; THIN TO THICK STRUCTURE.

ISHALE = MEDIUM DARK GRAY TO MEDIUM

BLUISH GRAY; TENACITY IS BRITTLE TO
CRUNCHY; SPLINTERY TO PLANAR FRACTURING;
CUTTINGS ARE PLATY TO FLAKY TO ELONGATED

1SMOOTH TO SILTY TEXTURE.

MAX G

1SANDSTONE = LIGHT GRAY TO WHITE TO
TRANSLUCENT; QUARTZ FRAMEWORK WITH

ABUNDENT LOOSE GRAINS; FINE TO COARESE
SIZED GTAINS WITH FAIR SORTING; ANGULAR

C
§§FQ(‘AI FW‘)G% 100005002

{TO SUBROUNDED; FIRMLY FRIABLE; SILICEOUS
|CALCITIC CEMENT; NO VISSIBLE BEDDING.

NOTE = INTERMEDIATE TD REACHED AT 9020’
MD ON 11/04/2009 AT APPROXIMATELY

A A

10K>/
Flare Ht 100>

AX GAS 1469u

12:00 PM.
NOTE = BEGAN DRILLING PRODUCTION ON

|11/13/2009 AT APPROXIMATELY 12:30 PM.

i ji—; S 77u

SHALE = YELLOWISH GRAY TO DARK GRAY IN

ICOLOR; DENSE TO CRUMBLY IN TENACITY;

CONCHOIDAL TO PLANAR FRACTURE; CUTTINGS

JARE SCALY TO TABULAR IN APPEARANCE; WAXY
{TO DULL LUSTER EXHIBITED; CLAYEY TO

%MAL?AS 42u

[SILTY TEXTURE; THIN STRUCTURE APPARENT;
INONCALCAREOUS.

ISANDSTONE = MEDIUM GRAY TO WHITE TO

SLIGHTLY BROWNISH GRAY; QUARTZ FRAMEWORK

ET(’)TAEI (‘AQ Q(‘AI E CHANGE

MwW TQQ%/IS 51
MW OUT 94 VIS 46

FINE TO MEDIUM SIZED GRAINS WITH FAIR TO

WELL SORTING; ANGULAR TO SUBROUNDED WITH

MODERATE TO LOW SPHERICITY; MODERATE
HARD TO HARD WITH SOME LOOSE GRAINS;
STRONG REACTION WITH HCL SUGGESTS

{Gas 1.5K>—

ICALCAREOUS CEMENT:; GRAIN SUPPORTED.
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SILTSTONE = BROWNISH GRAY TO MEDIUM DARK

IGRAY COLOR; TOUGH TO DENSE TENACITY;
[FRACTURES FROM BLOCKY TO IRREGULAR;

TABULAR CUTTINGS; EARTHY TO DULL LUSTER;

[TEXTURE IS GRITTY TO SILTY; THIN TO
[THICK STRUCTURE.

|SHALE = DARK GRAY TO MEDIUM GRAY COLOR,;

DENSE TO BRITTLE TENACITY; MOSTLY PLANAR

WITH OCCASSIONAL SPLINTERY FRACTURING;

PLATY TO TABULAR CUTTINGS; DULL TO WAXY
LUSTER; TEXTURE IS SMOOTH TO SILTY; THIN

{TO LAMINAE STRUCTURE.

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

{THAN 5% LITHIC CLASTS; SOME KAOLINITE
|PRESENT IN THE SPECIMEN; FINE TO MEDIUM

SIZED WITH WELL TO FAIR SORTING;

SUBANGULAR TO SUBROUNDED; WITH LOW

|SPHERICITY; FIRMLY FRIABLE TO MODERATE

HARDNESS; GRAIN SUPPORTED; STRONG
REACTION WITH HCL SUGGESTS CALCAREOUS

ICEMENT; PYRITE SEEN AS AN ACCESSORY
MINERAL. HIGH GAS ASSOCIATED WITH

SAMPLE DEPTH.

/COAL = BLACK COLOR; CRUMBLY TO

_> Butn C-4 g
Pen;c-

PULVERULENT TENACITY; FRACTURES FROM

BLOCKY TO SLIGHTLY CONCHOIDAL; WEDGELIKE

ICUTTINGS HABIT; LUSTER RANGES FROM

RESINOUS TO GREASY; SMOOTH TO SLIGHTLY

ICLAYEY TEXTURE; THIN STRUCTURE; HIGH GAS

IASSOCIATED WITH SPECIMEN DEPTH.

/SILTSTONE = MEDIUM DARK GRAY TO OLIVE

GRAY; TOUGH TO DENSE TENACITY; IRREGULAR
FRACTURING; MASSIVE TO TABULAR CUTTINGS;

N GAS BUSTER
I ¢G2117u

EARTHY TO FROSTED LUSTER; TEXTURE IS

IGRITTY TO SILTY; THIN TO THICK STRUCTURE
1SHALE = GREENISH GRAY TO MEDUM GRAY IN

COLOR; DENSE TO CRUMBLY IN TENACITY;

IRREGULAR TO CONCHOIDAL FRACTURE;
ICUTTINGS ARE TABULAR TO BLADED IN HABIT;
DULL TO EARTHY LUSTER; CLAYEY TO SILTY
{TEXTURE; THIN STRUCTURE; SLIGHTLY
ICALCAREOUS.

u
GAS 282u

—

MA S 548u

CALIB GAS EQUIPMENT

MW IN 9.4 VIS 51

MW QUT 93+ WIS 62
T =

ON-GAS BUSTER

|

WMW IN'9:4- VIS 60
"MW OUT 9 ).4- VIS5

ATA@ 10 195

MW 9.40 Exfss PVA7 2(51/

1CARBONACEOUS SHALE = OLIVE BLACK TO
'BROWNISH BLACK IN COLOR; BRITTLE TO
JCRUNCHY IN TENACITY;PLANAR TO CONCHOIDAL
JFRACTURE; CUTTINGS ARE FLAKY TO TABULAR

IN APPEARANCE; GREASY TO WAXY LUSTER

[EXHIBITED; SMOOTH TO SILTY TEXTURE; THIN
ISTRUCTURE APPARENT.

|SANDSTONE = YELLOWISH GRAY TO WHITE IN

COLOR; QUARTZ FRAMEWORK WITH 3 - 5%
BLACK LITHIC FRAGMENTS; COARSE TO FINE
GRAIN SIZE; FAIR SORTING; GRAINS ARE

'ROUNDED TO SUBANGULAR WITH MODERATE

'TO HIGH SPHERICITY; SAMPLE IS FIRMLY
FRIABLE TO HARD;CALCITE CEMENT INDICATED

BY MODERATE REACTION OF HCL BETWEEN
/GRAINS; GRAINS SUPPORTED WITH NO VISIBLE

POROSITY; NO DISCERNIBLE ACCESSORIES;

|HIGH GAS SHOWS ASSOCIATED WITH THIS SAND
/SILTSTONE = MEDIUM GRAY TO DARK GRAY IN

COLOR; TOUGH TO BRITTLE IN TENACITY;

MOTTLED TO BLOCKY FRACTURE; CUTTINGS ARE
JWEDGELIKE TO TABULAR IN APPEARANCE; DULL

'TO EARTHY LUSTER EXHIBITED; SILTY TO

ISLIGHTLY GRITTY TEXTURE; THIN STRUCTURE

APPARENT.

SHALE = GREENISH GRAY TO MEDIUM DARK
GRAY IN COLOR; BRITTEL TO CRUMBLY

{TENACITY; CONCHOIDAL TO HACKLY FRACTURE;
JELONGATED TO BLADED CUTTINGS HABIT; WAXY
{TO DULL LUSTER EXHIBITED; CLAYEY TO

|SILTY TEXTURE; THIN STRUCTURE.

ISANDSTONE = WHITE TO TRANSLUCENT TO
/MEDIUM GRAY TO SLIGHTLY BROWNISH GRAY;
JQUARTZ FRAMEWORK WITH LESS THAN 5%

CARBONACEOUS MATERIAL; FINE TO COARSE

ISIZED GRAINS WITH SOME LOOSE GRAINS;

FAIR TO WELL SORTED; SUBROUNDED TO

JANGULAR WITH MODERATE TO POOR SORTING;
IMODERATE HARD TO HARD; GRAIN SUPPORTED,;
[CALCITIC/SILICEOUS CEMENT AS SUGGESTED
JBY A MODERATION WITH HCL; TRACE AMOUNTS
|OF PYRITE IN SAMPLE AS AN ACCOESSORY
MINERAL.

ICARBONACEOUS SHALE = BLACK TO BROWNISH
'BLACK TO BROWNISH GRAY; CRUNCHY TO

PULVERULENT TENACITY; FRACTURES FROM

JBLOCKY TO IRREGULAR; WEDGELIKE TO

TABULAR CUTTINGS; EARTHY LUSTER; SMOOTH

JTO SILTY TEXTURE; THIN STRUCTURE.

ISILTSTONE = BROWNISH GRAY TO GRAYISH
BLACK COLOR; TOUGH TO DENSE TO SLIGHTLY
BRITTLE; IRREGULAR TO BLOCKY FRACTURING;

TABULAR TO WEDGELIKE CUTTINGS; EARTHY TO
SLIGHTLY FROSTED LUSTER; MOSTLY GRITTY
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——TO OCCASSIONALLY SILTY TEXTURE; THIN TO

THICK STRUCTURE.

ICOAL = BLACK COLOR; CRUMBLY TO

JPULVERULENT IN TENACITY; FRACTURES FROM

BLOCKY TO CONCHOIDAL; WEDGELIKE TO
NODULAR CUTTINGS; LUSTER IS RESINOUS TO

JEARTHY; TEXTURE IS SMOOTH TO SLIGHTLY

|CLAYEY; LAMINAE TO THIN STRUCTURE.

MWIN94VASS4 ¢
WWOUT94\LI-S752

JSHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

WITH OLIVE GRAY HUES; FRACTURES FROM

JPLANAR TO SPLINTERY; CUTTINGS ARE PLATY

|TO ELONGATED; WAXY TO DULL LUSTER,;

iMethTfi:?

100K>

JTEXTURE IS MOSTLY SMOOTH TO SLIGHTLY

SILTY; LAMINAE TO THIN STRUCTURE.
ISANDSTONE = BROWNISH GRAY TO MEDIUM TO

IDARK GRAY WITH OCCASIONAL WHITE COLOR;

IGRAIN SIZE RANGES FROM FINE TO COARSE

WITH FAIR TO POOR SORTING; ANGULAR TO

1SUBROUNDED; MODERATE HARDNESS; GRAIN

SUPPORTED; VERY SLIGHT REACTION WITH HCL

SUGGESTS SILICA CEMENT; HIGH GAS

MEX .CO2 9170ppm

VA 3609
o% GASBUSTER
M. PP

CG u

JASSOCCIATED WITH SAMPLE DEPTH.

ISILTSTONE = MEDIUM DARK GRAY TO BROWNISH

BLACK; TENACITY RANGES FROM DENSE TO

ISLIGHTLY CRUNCHY; FRACTURES FROM MOSTLY

JBLOCKY TO IRREGULAR; CUTTINGS ARE

MASSIVE TO TABULAR; EARTHY TO DULL
JLUSTER; GRITTY TO SILTY TEXTURE; THIN TO

ITHICK STRUCTURE.

ICARBONACEOUS SHALE = GRAYISH BLACK TO

BLACK IN COLOR; BRITTLE TO NEARLY
{PULVERANT IN TENACITY; MOTTLED TO PLANAR
JFRACTURE; CUTTINGS ARE PLATY TO TABULAR

IN APPEARANCE; RESINOUS TO DULL LUSTER

EXHIBITED; SMOOTH TO SILTY TEXTURE;
{THIN TO LAMINAE STRUCTURE APPARENT.

1SHALE = LIGHT OLIVE GRAY TO MEDIUM GRAY
JIN COLOR; DENSE TO CRUMBLY IN TENACITY;

BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE

JTABULAR TO WEDGELIKE IN APPEARANCE; WAXY

'TO EARTHY LUSTER EXHIBITED; CLAYEY TO
/SILTY TEXTURE; THIN STRUCTURE APPARENT.

ISANDSTONE = YELLOWISH GRAY TO WHITE IN
ICOLOR; QUARTZ FRAMEWORK; COARSE TO FINE
IGRAIN SIZE; POOR TO FAIR SORTING; GRAINS

ARE ANGULAR TO SUBROUNDED WITH LOW TO

MODERATE SPHERICITY; FIRMLY FRIABLE TO

HARD; SILICA CEMENT INDICATED BY VERY

WEAK REACTION TO DILUTE HCL; GRAIN
1SUPPORTED; NO VISIBLE POROSITY; CALCITE

AND MICA GRAINS VISIBLE AS ACCESSORIES;
MODERATELY HIGH GAS SHOWS.

ISILTSTONE = VERY PALE ORANGE TO PALE
IYELLOWISH BROWN IN COLOR; DENSE TO
ICRUMBLY IN TENACITY;PLANAR TO CONCHOIDAL

FRACTURE; CUTTINGS ARE WEDGELIKE TO

>
USTER

1185u
Tidzas

1.5K>;

NODULAR IN APPEARANCE; DULL TO EARTHY
ILUSTER EXHIBITED; SILTY TO GRITTY
[TEXTURE;THIN TO THICK STRUCTURE APPARENT

JCOAL = GRAYISH BLACK IN COLOR; BRITTLE

CcO2
Flare Ht.

10K>

1TO PULVERANT TENACITY; PLANAR FRACTURE;

"NODULAR TO WEDGELIKE CUTTINGS HABIT;

METALLIC TO VITREOUS LUSTER; SMOOTH

{TEXTURE; THIN STRUCTURE APPARENT.

ICARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK IN COLOR; BRITTLE TO CRUMBLY IN
{TENACITY; BLOCKY TO PLANAR FRACTURE;

CUTTINGS ARE TABULAR TO WEDGELIKE IN

JAPPEARANCE; RESINOUS TO GREASY LUSTER

[EXHIBITED; SMOOTH TO CLAYEY TEXTURE;
JTHINLY BEDDED BETWEEN SAND BEDS.

SHALE = LIGHT OLIVE GRAY TO DARK GRAY IN

J/COLOR; DENSE TO CRUCHY IN TENACITY;

IPLANAR TO CONCHOIDAL FRACTURE; CUTTINGS
JRANGE FROM PLATY TO ELONGATED IN HABIT;

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

MAX GAS 1404u

@w IN9. 4\I§ 55L 3 }

W OUT 9.4VIS 527 S~
53,2

.:SANDSTONE = MEDIUM LIGHT GRAY TO LIGHT

GRAY TO SLIGHTLY YELLOWISH GRAY; QUARTZ

JFRAMEWORK; FINE TO COARSE SIZED GRAINS

'WITH POOR TO FAIR SORTING; ANGULAR TO

|SUBROUNDED; LOW SPHERICITY; MODERATE

MAX GAS 1133u

YES
API FIL 8.6 GELS 17/2
CL- 1600 Ca+40 MBT 2
24 HR | OSSES-598hh|

HARD TO FIRMLY FRIABLE; GRAIN SUPPORTED;
I/SOME LOOSE GRAINS OBSERVED; SLIGHT

H9.6
OL 5.2

REACTION WITH HCL SUGGESTS SILICEOUS
CEMENT; HIGH GAS ASSOCIATED WITH SAMPLE

DEPTH.

=COAL = BLACK COLOR; CRUMBLY TO
IPULVERULENT TANACITY; FRACTURES FROM

BLOCKY TO CONCHOIDAL; WEDGELIKE TO

INODULAR CUTTINGS; LUSTER IS RESINOUS TO

EARTHY; SMOOTH TO CLAYEY TEXTURE; THICK

/STRUCTURE.
_CARBONACEOUS SHALE = BROWNISH BLACK TO

BLACK COLOR; DENSE TO BRITTLE TENACITY;

MW IN O AN S ET

IFRACTURES FROM IRREGULAR TO BLOCKY:
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— ICUTTINGS ARE TABULAR TO WEDGELIKE;
JEARTHY TO DULL LUSTER; SILTY TO SMOOTH
ITEXTURE; THICK STRUCTURE.

ISHALE = DARK GRAY TO DARK BROWNISH GRAY;
JDENSE TO BRITTLE TENACITY; SPLINTERY TO

PLANAR FRACTURING; PLATY TO SCALY

ICUTTINGS; EARTHY TO DULL LUSTER; TEXTURE

IS SILTY TO SMOOTH; THIN TO LAMINAE

CcO2
Flare Ht.

|STRUCTURE.

SILTSTONE = MEDIUM GRAY TO DARK GRAY

WITH YELLOWISH BROWN HUES; TENACITY IS
IDENSE TO SLIGHTLY BRITTLE; IRREGULAR TO

GASIBUSTER
&G 2779u
MAXTGAS622u

BLOCKY FRACTURING; TABULAR TO WEDGELIKE

ICUTTINGS; EARTHY TO SLIGHTLY SPARKLING

LUSTER; SILTY TO GRITTY TEXTURE.

ISANDSTONE = PALE YELLOWISH BROWN TO

gm GAS$ BUSTER
bFfGz23ta

[YELLOWISH GRAY IN COLOR; QUARTZ

FRAMEWORK; MEDIUM TO VERY FINE GRAINS;

JFAIR SORTING; GRAINS ARE SUBROUNDED TO
'SUBANGULAR WITH MODERATE SPHERICITY;
JFIRMLY FRIABLE TO VERY HARD; SILICA

{CEMENT; NO VISIBLE POROSITY; TIGHT SAND;
{LOW GAS SHOWS.

COAL = GRAYISH BLACK IN COLOR; DENSE TO
BRITTLE IN TENACITY; BLOCKY TO PLANAR

JFRACTURE; CUTTINGS ARE WEDGELIKE TO
{TABULAR IN HABIT; METALLIC TO VITREOUS
JLUSTER EXHIBITED; SMOOTH TEXTURE; THIN
JSTRUCTURE APPARENT; ASSOCIATED WITH A
611 UNIT GAS SPIKE.

——CARBONACEOUS SHALE = BROWNISH BLACK TO
JOLIVE BLACK IN COLOR; BRITTLE TO CRUNCY

IN TENACITY;SPLINTERY TO PLANAR FRACTURE
JCUTTINGS RANGE FROM EQUANT TO TABULAR IN

APPEARANCE; GREASY TO DULL LUSTER

{EXHIBITED; SMOOTH TO CLAYEY TEXTURE;
[THIN STRUCTURE APPARENT.

ISHALE = DARK GRAY TO BROWNISH BLACK;

[TENACITY IS SLIGHTLY DENSE TO CRUNCHY;

FRACTURES FROM SLINTERY TO PLANAR;

{CUTTINGS ARE PLATY TO SCALY; EARTHY TO
JDULL LUSTER; SMOOTH TEXTURE; THIN
|STRUCTURE.

1.5K>;

ISILTSTONE = DARK GREENISH GRAY TO

BROWNISH GRAY TO DARK GRAY; TENACITY IS

IDENSE TO BRITTLE TO SLIGHTLY CRUNCHY;

IRREGULAR FRACTURING; MASSIVE TO

WEDGELIKE CUTTINGS; EARHTY TO FROSTED
WITH A SLIGHT SPARKLING LUSTER; GRITTY
[TO SILTY TEXTURE; THICK STRUCTURE.

SANDSTONE = WHITE TO TRANSLUCENT TO

Ttl Gas

MEDIUM DARK GRAY; FINE GRAINED WITH WITH
WELL SORTING; SUBROUNDED TO SUBANGULAR

WITH MODERATE SPHERICITY; FROSTED TO

POLISHED SURFACE FEATURES; QUARTZ

JFRAMEWORK; FIRMLY FRIABLE TO MODERATE

HARDNESS; SILICA CEMENT AS SUGGESTED BY

A VERY SLIGHT REACTIN TO HCL; GRAIN
SUPPORTED; TRACE AMOUNTS OF PYRITE AS

JACCESSORY MINERAL.

A/\

{CARBONACEOUS SHALE = BROWNISH BLACK TO
1DARK GRAY; BRITTLE TENACITY; FRACTURES

FROM BLOCKY TO IRREGULAR; TABULAR TO

JELONGATED CUTTINGS; EARTHY LUSTER; SILTY
[TO SMOOTH TEXTURE; THIN STRUCTURE.

ISHALE = VERY LIGHT GRAY TO MEDIUM DARK
IGRAY IN COLOR; DENSE TO CRUMBLY TENACITY
1BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE

TABULAR TO ELONGATED IN APPEARANCE; WAXY

MW IN 9.4
MW OUT-92 V.

{TO DULL LUSTER EXHIBITED; CLAYEY TO
1SILTY TEXTURE; THIN STRUCTURE APPARENT;
INON CALCAREOUS.

ISILTSTONE = GREENISH BLACK TO DARK GRAY

JIN COLOR; TOUGH TO BRITTLE IN TENACITY;
BLOCKY TO HACKLY FRACTURE; CUTTINGS ARE
WEDGELIKE TO NODULAR IN APPEARANCE; DULL
{TO FROSTED LUSTER EXHIBITED; SILTY TO
JGRITTY, NEARLY GRANULAR TEXTURE, WITH

/SOME GRADATION INTO FINE SANDSTONE
IVISIBLE;THIN TO THICK STRUCTURE APPARENT
IPYRITE VISIBLE IN MATRIX.

SANDSTONE = WHITE TO TRANSLUCENT TO

N
MW IN 94 VIS

5

JLIGHT GRAY; QUARTZ FRAMEWORK WITH TRACE
JAMOUNTS OF SILTSONE AND SHALE IMBEDDED;

FINE SIZED GRAINS WITH WELL SORTING,;
SUBROUNDED TO SUBANGULAR; POLISHED

|SURFACE FEATURES; FIRMLY FRIABLE TO

MODERATE HARDNESS WITH MANY LOOSE GRAINS

1GRAIN SUPPORTED WITH SILICA CEMENT AS

SUGGESTED BY A VERY SLIGHT REACTIONS

WITH HCL.

= MWD
CG- 24054y i .
. Cl- 1600Ca+ 40 MB]
MAX G Tu R 24 HR EOSSES

—C-5,4,3,2

TGas  1.5K>K10

I

ICARBONACEOUS SHALE = BLACK TO BROWNISH

BLACK; BRITTLE TO CRUMBLY TENACITY;

IFRACTURES FROM BLOCKY TO IRREGULAR;
JELONGATED TO NODULAR CUTTINGS; EARTHY

'TO SLIGHTLY POLISHED LUSTER; TEXTURE IS

5 CcC0O2 20K>|

SMOOTH TO SILTY; THIN STRUCTURE.



SHALE = LIGHT GRAY TO MEDIUM DARK GRAY;
|DENSE TO BRITTLE TENACITY; SPLINTERY
FRACTURING; SCALY TO ELONGATED CUTTINGS;
WAXY TO EARTHY LUSTER; SILTY TO SMOOTH
ITEXTURE; THIN TO THICK STRUCTURE.

11/18/2009

SILTSTONE = BROWNISH GRAY TO BROWNISH
BLACK TO GRAYISH BLACK; TOUGH TO DENSE
{TENACITY; FRACTURES FROM MOSTLY BLOCKY
{TO IRREGULAR; CUTTINGS ARE SLIGHTLY
IMASSIVE TO TABULAR; LUSTER IS EARHTY TO
DULL LUSTER; SILTY TO GRITTY LUSTER WITH
GRADING TOWARDS SHALE.

009¢1

DAY TOUR
WOB 25

|SHALE = MEDIUM DARK GRAY TO BLACK IN
JCOLOR; TOUGH TO BRITTLE IN TENACITY;
JPLANAR TO CONCHOIDAL FRACTURE; BLADED TO
IELONGATED CUTTINGS HABIT; WAXY TO DULL
JLUSTER; THIN STRUCTURE APPARENT.

RPM 55
PP 2800
GPM 227

00421

INOTE = TD WELL AT 12744' MD ON 11/18/09
50 AT APPROXIMATELY 15:00.

‘ MW-OUT 95 VIS 51

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.




