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Survey Data, Mud Reports, Other Info.

ALL SAMPLE COLOR DESCRIPTIONS REFERENCED
ITO THE G.S.A. ROCK COLOR CHART.

ROCK CHARACTERISTICS AND CONSTITUENTS
ARE LISTED FROM MOST ABUNDANT TO LEAST
ABUNDANT PERCENTAGE OF SAMPLE.

GAS CALIBRATED TO S.P.L.W.A.

STANDARDS (2% ME = 100 UNITS).

GAS CHROMOTOGRAPHY EQUIPMENT CALIBRATED
TO ATEST GAS COMPOSED OF THE FOLLOWING:

METHANE = 10,000 PPM
ETHANE = 1,000 PPM
PROPANE = 1,000 PPM
I-BUTANE = 1,000 PPM
N-BUTANE = 1,000 PPM
I-PENTANE = 1,000 PPM
N-PENTANE = 1,000 PPM

EPOCH WELL SERVICES COMMENCED LOGGING
THE PCU 296-5A05 WELL ON 11/11/2010
@ 4677 MD.

SILTSTONE = MODERATE BROWN TO MODERATE
YELLOWISH BROWN TO MODERATE REDDISH

'BROWN; SLIGHTLY DENSE TO BRITTLE TO

SLIGHTLY CRUMBLY TENACITY; IRREGULAR TO

BLOCKY FRACTURING; MASSIVE TO TABULAR
ICUTTINGS; EARTHY TO DULL LUSTER; SILTY
{TO GRITTY TEXTURE; THICK TO MASSIVE

STRUCTURE.

ISHALE = MEDIUM GRAY TO MEDIUM BLUISH

GRAY TO LIGHT OLIVE GRAY WITH OCCASIONAL

|GRAYISH BLUE HUE; BRITTLE TENACITY;
IPLANAR TO SUB BLOCKY FRACTURING;
ICUTTINGS ARE PLATY TO TABULAR; EARTHY TO

DULL LUSTER; SMOOTH TO SLIGHTLY SILTY
[TEXTURE; GRADING FROM SILTSTONE; THIN

STRUCTURE; INTERBEDDED WITH SILTSTONE

{AND SANDSTONE.

/SANDSTONE = BROWNISH GRAY TO MODERATE
'BROWN TO TRANSLUCENT TO OLIVE GRAY

{TO LIGHT GRAY TO WHITE; DOMINATE QUARTZ
{FRAMEWORK WITH APPROXIMATELY 5% BROWNISH

GRAY LITHIC CLASTS; FINE TO MEDIUM FINE

/GRAINED WITH FAIR SORTING; SOME SPECIMEN

APPEARS TO BE GRADING TOWARDS SILTSTONE;

IQUARTZ FRAMEWORK WITH APPROXIMATELY 5%
[FRIABLE; MATRIX SUPPORT WITH CALCITE

CEMENT; MILD REACTION WITH DILUTE HCL;

INO VISIBLE BEDDING STRUCTURE.

SILTSTONE = MODERATE BROWN TO MODERATE

IYELLOWISH BROWN TO LIGHT GRAY; BRITTLE
{TO CRUMBLY TENACITY; IRREGULAR TO BLOCKY

JFRACTURING; MASSIVE TO TABULAR CUTTINGS;
{EEARTHY WITH AN OCCASIONAL SPARKLING
JLUSTER; SILTY TO GRITTY TEXTURE;
INTERBEDDED WITH SHALE AND SANDSTONE;
[THICK TO MASSIVE STRUCURE.

ISANDSTONE = TRANSLUCENT TO LIGHT GRAY TO
IMODERATE BROWN; DOMINATE QUARTZ
IFRAMEWORK; FINE TO MEDIUM GRAINED WITH
[FAIR SORTING; ANGULAR TO SUB ANGULAR

WITH LOW SPHERICITY; FIRMLY FRIABLE TO
JFRIABLE WITH ABUNDENT LOOSE GRAINS IN

SAMPLE; MODERATE TO STRONG REACTION WITH

DILUTE HCL,; CALCITE CEMENT WITH MATRIX

SUPPORT WITH OCCASIONAL SPECIMENS

DISPLAYING GRAIN SUPPORT; INTERBEDDED
WITH SILTSTONE AND SHALE; NO OTHER

\VISIBLE BEDDING STRUCTURE.

|SHALE = MEDIUM LIGHT GRAY TO MEDIUM

BLUISH GRAY TO LIGHT OLIVE GRAY WITH

OCCASIONAL MODERATE OLIVE BROWN HUES;

BRITTLE TENACITY; PLANAR TO SPLINTERY
JFRACTURING; CUTTINGS ARE PLATY TO FLAKY
[TO SLIGHTLY TABULAR; DULL TO WAXY LUSTER

ISMOOTH TO SILTY TEXTURE; SOME GRADING
|FROM SILTSTONE; THIN STRUCTURE.

SILTSTONE = BROWNISH GRAY TO MODERATE

'BROWN TO MODERATE OLIVE BROWN TO

MODERATE YELLOWISH BROWN; SLIGHTLY DENSE

'TO BRITTLE TENACITY; BLOCKY TO IRREGULAR

[FRACTURING; CUTTINGS ARE MASSIVE TO
TABULAR; DULL TO EARTHY TO WAXY WITH A
/SLIGHT SPARKLING LUSTER; GRITTY TO SILTY

100 1000K>| 5
<0 Tt Gas 2K 2
= units <10 Ethn C-2 100K> 5
8 <0 Co2 20K><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><100 Meth C-1 1000K>|
<0 C02 100><10 Ethn C-2 100K>
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>
<10 Pent C-5 100K>
' 7
M 9.1 VIS 57 PH 11.0
TMMWOUT 9.1 VIS 42 PH 105
CG 7u }
F%
AS LINE FROZE FMW.IN 9.1 VIS 52 PH 11.0
MW OUT91VIS43 PH 103
AX GAS 10u j;
<0 Ttl Gas 100><100 Meth C-1 1000K>
<0 Cc0o2 10K><10 Ethn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>
<10 Butn C-4 100K>
<10 Pent C-5 100K>
-1
E MW |N§i VIS 53 PH 10.8
MW QOPT 93 VIS 46 PH 10.8
iﬁm«mﬁ1um;’ “f;iﬁ““?;
MUD D @ 5245
MW 9.25VIS 50 PV 16 YP 16
API FL 9.4GELS 7/24/40 PH 10.8
CL 1300 €A 20 MBT 20.0 SOL 5.9
24 HR MUB LOSS: 395.0
?} MW IN 9.4 VIS 55 PH 10.6
MW QU 4VI1S54PH 106
Wc 173u - L
_
== a4, —_

{TEXTURE; MASSIVE TO THICK STRUCTURE,
INO OTHER DISTINGUISHABLE STRUCTURAL

IFEATURES PRESENT; NO ACCESSORY MINERALS
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PRESENT IN SAMPLE.

/SANDSTONE = VERY LIGHT GRAY TO OFF WHITE
{TO VERY LIGHT BROWNISH GRAY WITH FEW
/BLACK AND MODERATE BROWN HUES; QUARTZ
DOMINATE FRAME WORK; PREDOMINATELY

GRAIN SUPPORTED WITH FEW LOOSE GRAINS;

ICONSISITS OF CALCITIC CEMENTATION WITH

LIGHT TO MODERATE REACTION TO DILUTE HCL

1 MATRIX CONTAINS 3 TO 5% DARK LITHIC
[FRAGMENTS; FINE TO MEDIUM-COARSE GRAINED
 FAIR TO POOR SORTING; SUB-ANGULAR TO

SUB-ROUNDED TO ROUNDED ANGULARITY; LOW

{TO MODERATE SPHERICITY; POOR GRADE SILTS
-TONE VISIBLE GRADING WITH POOR GRADE
'SANDSTONE, AND BEDDING WITH POOR GRADE
|SHALE, NO OTHER DISTINGUISHABLE SURFACE
JFEATURES PRESENT IN SAMPLE; NO ACCESSORY
IMINERALS PRESENT IN SAMPLE.

|SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
{TO OCCASIONAL MEDIUM GRAY IN COLOR; VERY
|SLIGHTLY DENSE TO SLIGHTLY CRUMBLY TO
|SLIGHTLY BRITTLE TENACITY; IRREGULAR TO
|SUB-PLANAR TO EARTHY FRACTURE; OCCASIONA
L MASSIVE TO WEDGE LIKE TO SUB-PLATY
ICUTTINGS HABIT; DULL TO EARTHY DULL TO

OCCASIONAL SEMI-FROSTED TO SEMI-WAXY

JLUSTER; MODERATELY SMOOTH TO SLIGHTLY
{CLAYEY TO VERY SLIGHTLY SILTY TEXTURE;
{POOR GRADE SILTSTONE VISIBE BEDDING WITH
|POOR GRADE SALE, POOR GRADE SILTSTONE
VISIBLE GRADING WITH POOR GRADE SANDSTON
I-E, NO OTHER DISTINGUISHABLE STRUCTURAL
JFEATURES VISIBLY PRESENT IN SAMPLE; NO
J/ACCESSORY MINERALS PRESENT IN SAMPLE.

/SILTSTONE = VERY LIGHT GRAY TO VERY LIGH
-T BROWNISH GRAY TO OCCASIONAL PALE YELL
-OWISH ORANGE TO LIGHT BROWN IN COLOR;
MODERATELY CRUMBLY TO VERY SLIGHTLY
BRITTLE TO OCCASIONAL VERY SLIGHTLY DENS

o

-E TENACITY; IRREGULAR TO SUB-PLANAR TO

[EEARTHY-HACKLY FRACTURE; SUB-TABULAR TO
/SUB-NODULAR TO MOSTLY SMALL CUTTINGS
HABIT; DULL TO EARTHY DULL TO OCCASIONAL
VERY SLIGHTLY SEMI-SPARKLING LUSTER,;

:

/SLIGHTLY CLAYEY TO VERY SLIGHTLY GRITTY
[TEXTURE; POOR GRADE SILTSTONE VISIBLE
/GRADING WITH POOR GRADE SANDSTONE, NO
{LAMINAE OR OTHER DISTINGUISHABLE STRUCT

-URAL FEATURES PRESENT IN SAMPLE; NO

CG 6u

WW
A VM AAA AN

MW IN 94 VIS 49 PH 9.8
MW OUFE9.4 VIS 48 PH 9.7

IACCESSORY MINERALS PRESENT IN SAMPLE.

ISANDSTONE = LIGHT BROWNISH GRAY TO LIGHT
|PALE REDDISH BROWN TO OCCASIONAL VERY
LLIGHT GRAY WITH FEW BLACK AND MODERATE

f

BROWN HUES; QUARTZ DOMINATE FRAME WORK;
JPREDOMINATELY GRAIN SUPPORTED WITH FEW

LOOSE GRAINS; CONSISTS OF CALCITIC CEMEN

-TATION WITH MODERATE TO HIGH REACTION
[TO DILUTE HCL; MATRIX CONTAINS 3 TO 5%

0_ax cadtiiags— 100><100 M -1 1000K>|
<0 10K><10 n C-2 100K>
< Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|

G 10u <10 Pent C-5 100K>|

DARK LITHIC FRAGMENTS; FINE TO MEDIUM-
{COARSE GRAINED; FAIR TO MODERATELY POOR

SORTING; SUB-ANGULAR TO ANGULAR TO

|SUB-ROUNDED ANGULARITY; LOW TO MODERATE
|SPHERICITY; POOR GRADE SILTSTONE VISIBLE

/|

/GRADING WITH POOR GRADE SANDSTONE, POOR

GRADE SILTSTONE VISIBLE BEDDING WITH

IPOOR GRADE SHALE, NO OTHER DISTINGUISHAB
-LE SURFACE FEATURES PRESENT; NO ACCESSO

MU A @ 6132
MW 9.45 VIS 48 PV 15 YP 16

RY MINERALS PRESENT IN SAMPLE.

INOTE: DRILLED TO 6132', POOH TO REMOVE
/DIRECTIONAL TOOLS ON 11/12/2010.

|SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

VTV

CG12u

APT 9.4 GELS 8/20/30 PH9.9
CL 1300%CA 20 MBT 26.0 SOL 7.0
24 HR D LOSS: 325.2

{TO OCCASIONAL MEDIUM GRAY IN COLOR;
MODERATELY DENSE TO SLIGHTLY CRUNCHY
{TENACITY; IRREGULAR TO SUB-BLOCKY TO

EARTHY FRACTURE; OCCASIONAL MASSIVE TO

WEDGE LIKE TO OCCASIONAL ELONGATED CUTTI

L ]

-NGS HABIT; DULL TO EARTHY DULL TO OCCAS
-IONAL SEMI-WAXY TO SEMI-FROSTED LUSTER,;
MODERATELY SMOOTH TO VERY SLIGHTLY

CLAYEY TO VERY SLIGHTLY SILTY TEXTURE;

|POOR GRADE SILTSTONE VISIBLE GRADING

CG 10u

|
:

WITH POOR GRADE SANDSTONE, NO LAMINAE

OR OTHER DISTINGUISHABLE STRUCTURAL

IFEATURES PRESENT IN SAMPLE; NO ACCESSORY
MINERALS PRESENT IN SAMPLE.

MW IN 9.35 VIS 52 PH 9.6
MW OUT 9,55 VIS 50 PH 9.7

WASATCH G SANDSTONE = OFF WHITE TO WHITE

'TO VERY LIGHT GRAY WITH OCCASIONAL BLACK

MODERATE BROWN, AND OCCASIONAL BRILLIANT
|GREEN HUES; QUARTZ DOMINATE FRAME WORK;

QUARTZ CUTTINGS RANGE FROM SMOKY TO

[TRANSLUCENT; PREDOMINATELY GRAIN SUPPORT

-ED WITH FAIR AMOUNT OF LOOSE GRAINS;

ICONSISTS OF CALCITIC CEMENTATION WITH

MODERATE TO MODERATELY HIGH REACTION TO

DILUTE HCL,; MATRIX CONTAINS 1 TO 3% DARK

LLITHIC FRAGMENTS; FINE TO MEDIUM-FINE TO
IMEDIUM-COARSE GRAINED; MODERATELY FAIR

'TO POOR SORTING; SUB-ANGULAR TO SUB-
ROUNDED ANGULARITY; LOW TO MODERATE

|SPHERICITY; POOR GRADE SILTSTONE VISIBLE

;

;%£§E?§7

/GRADING WITH POOR GRADE SANDSTONE, VERY
/SMALL AMOUNT OF COAL VISIBLY EFFERVESCIN

-G IN SAMPLE, NO OTHER DISTINGUISHABLE
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SURFACE FEATURES PRESENT IN SAMPLE; TRAC

-E AMOUNTS OF ACCESSORY MINERAL PYRITE
VISIBLY PRESENT IN SAMPLE.

ISILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
Y TO OCCASIONAL MODERATE REDDISH BROWN
IN COLOR; MODERATELY DENSE TO SLIGHLTY

CRUMBLY TENACITY; IRREGULAR TO SUB-PLANA

-R TO EARTHY-HACKLY FRACTURE; SUBT-TABUL

-AR TO SUB-NODULAR TO OCCASIONAL PLATY

{TO MOSTLY SMALL CUTTINGS HABIT; DULL TO

EARTHY DULL TO OCCASIONAL VERY SLIGHTLY

|SEMI-SPARKLING LUSTER; SLIGHTLY CLAYEY

'TO VERY SLIGHTLY GRITTY TEXTURE; POOR

IGRADE SANDSTONE VISIBLE BEDDING AND
{GRADING WITH POOR GRADE SILTSTONE, NO
IOTHER BEDDING OR OTHER DISTINGUISHABLE

STRUCTURAL FEATURES PRESENT; NO ACCESSOR

Y MINERALS PRESENT IN SAMPLE.
ISHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

'TO MEDIUM GRAY WITH OCCASIONAL DARK

IYELLOWISH ORANGE IN COLOR; MODERATELY

DENSE TO SLIGHLTY CRUMBLY TO OCCASINAL

ICRUNCHY TENACITY; IRREGULAR TO SUB-BLOCK
Y TO SUB-PLANAR TO EARTHY FRACTURE; WED

-GE LIKE TO OCCASIONAL ELONGATED TO OCCA

-SIONAL MASSIVE CUTTINGS HABIT; DULL TO

EARTHY DULL TO OCCASIONAL VERY SLIGHTLY

|SEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

-TELY SMOOTH TO SEMI-CLAYEY TO VERY SLIG

FHTLY SILTY TEXTURE; VERY THIN COAL LAMI
+NAE VISIBLE IN SHALE CUTTING, SHALE VIS
IBLE INTERBEDDING WITH POOR GRADE SILTS
+TONE CUTTING, POOR GRADE SILTSTONE VISI
-BLE GRADING WITH POOR GRADE SANDSTONE,
INO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; TRACE AMOUNT

S OF ACCESSORY MINERAL PYRITE VISIBLY
{PRESENT IN SAMPLE.

ICARBONACEOUS SHALE = DARK BROWNISH

X GASHSB&J\

CG111u

JGRAY TO BROWNISH BLACK TO OCCASIONAL

OLIVE BLACK IN COLOR; SLIGHTLY DENSE TO

IMODERATLEY CRUNCHY TO CRUMBLY TENACITY;

IRREGULAR TO SEMI-PLANAR TO OCCASIONAL

|SUB-BLOCKY TO EARTHY-HACKLY FRACTURE;

%GAS 137u
<0 cAY Gas 500>

1000K>|

IOCCASIONAL WEDGE LIKE TO MASSIVE TO VERY
ISLIGHTLY ELONGATED CUTTINGS HABIT; DULL
1TO EARTHY DULL TO OCCASIONAL VERY SLIGHT
-LY SEMI-SPARKLING LUSTER; OCCASIONAL
ICLAYEY TO VERY SLIGHTLY GRITTY TEXTURE;

<10 / ( PentC-5

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

VERY THIN COAL LAMINAE VISIBLE IN POOR
IJGRADE CARBONACEOUS SHALE CUTTING, POOR
|GRADE SILTSTONE VISIBLE GRADING WITH POO
-R GRADE SANDSTONE, VERY SMALL AMOUNT
JOF CARBONACESOUS SHALE VISIBLY EFFERVESC

IAX GAS 49

+ING IN SAMPLE, NO OTHER DISTINGUISHABLE
ISTRUCTURAL FEATURES PRESENT IN SAMPLE;
JTRACE AMOUNTS OF ACCESSORY MINERAL
[PYRITE PRESENT IN SAMPLE.

R

MV\N»QASVIS,

MW OUT 9.55 VIS 5

/SANDSTONE = OFF WHITE TO WHITE TO LIGHT
JBROWNISH GRAY TO YELLOWISH GRAY WITH

JFEW BLACK AND MODERATE BROWN HUES;
JQUARTZ DOMINATE FRAME WORK; QUARTZ
ICUTTINGS RANGE FROM SMOKY TO TRANSLUCENT

X GAS 132u

N%X GAS 123u

{IN APPEARANCE; PREDONINATELY GRAIN SUPPO
+TED WITH FAIR AMOUNT OF LOOSE GRAINS;
ICONSISTS OF CALCITIC CEMENTATION WITH
MODERATE TO MODERATELY HIGH REACTION
JTO DILUTE HCL; MATRIC CONTAINS 3 TO 5%

&Ax GAS 127u

CG 9%4u

[N\

DARK LITHIC FRAGMENTS; MEDIUM-FINE TO
IMEDIUM-COARSE GRAINED; FAIR TO MODERATEL
+Y POOR SORTING; SUB-ANGULAR TO ANGULAR
{TO SUB-ROUNDED ANGULARITY; LOW TO MODERA
+TE SPHERICITY; POOR GRADE SILTSTONE VIS

+-BLE GRADING WITH POOR GRADE SANDSTONE;
|POOR GRADE SILTSTONE VISIBLE GRADING
JWITH POOR GRADE CARBONACEOUS SHALE
ICUTTING, VERY SMALL AMOUNT OF COAL VISIB

-LY EFFERVESCING IN SAMPLE, NO OTHER

IAX GAS 368u
u

MW IN 9. 3
MW OUT 9.45 I&SO

IDISTINGUISHABLE SURFACE FEATURES PRESENT
JIN SAMPLE; NO ACCESSORY MINERALS PRESENT
1IN SAMPLE.

ISILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

IAX GAS 344u

-Y TO LIGHT BROWNISH GRAY WITH OCCASIONA
'L BLACK HUES IN COLOR; MODERATELY DENSE
{TO VERY SLIGHTLY CRUMBLY TO CRUNCHY
{TENACITY; IRREGULAR TO SUB-PLANAR TO

EARTHY-HACKLY FRACTURE; SUB-TABULAR TO

A 227u
CG 339u

/SUB-NODULAR TO OCCASIONAL SUB-PLATY
ICUTTINGS HABIT; DULL TO EARTHY DULL TO
JOCCASIONAL VERY SLIGHTLY SEMI-SPARKLING
JLUSTER; VERY SLIGHTLY CLAYEY TO VERY
JSLIGHLTY GRITTY TEXTURE; POOR GRADE

MAX GAS

<0 Ttl Gas 500>,

1000K>|

/SILTSTONE VISIBLE GRADING AND BEDDING
JWITH POOR GRADE SANDSTONE, VERY SMALL
JAMOUNT OF COAL AND CARBONACEOUS SHALE
ICUTTINS VISIBLE EFFERVESCING IN SAMPLE,

POOR GRADE SILTSTONE VISIBLE GRADING WIT

< CcO2 10K>|
<0 Flare Ht. 100>

CG 95u

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

+H POOR GRADE CARBONACEOUS SHALE, NO
|OTHER DISTINGUISHABLE STRUCTURAL FEATURE

-S PRESENT IN SAMPLE; TRACE AMOUNTS OF

JACCESSORY MINERALS PYRITE VISIBLY IN
ICONTACT WITH POOR GRADE SANDSTONE IN

SAMPLE.

ISHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
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MW OUT 9(4 VIS 63 PH 9.5

{TO OCCASIONAL MEDIUM GRAY IN COLOR; MODE

-RATELY DENSE TO VERY SLIGHTLY CRUMBLY

1TO VERY SLIGHTLY CRUNCHY TO SLIGHTLY
BRITTLE TENACITY; IRREGULAR TO SUB-BLOCK
Y TO SUB-PLANAR TO EARTHY FRACTURE;
JOCCASIONAL MASSIVE TO WEDGE LIKE TO
IOCCASIONAL ELONGATED CUTTINGS HABIT;
DULL TO EARTHY DULL TO OCCASIONAL SEMI

-FORSTED TO SEMI-WAXY LUSTER; SLIGHTLY

ICLAYEY TO MODERATELY SMOOTH TO OCCASIONA

-L SILTY TEXTURE; POOR GRADE SILTSTONE

VISIBLE GRADING WITH POOR GRADE SANDSTON
+E, VERY THIN COAL LAMINAE VISIBLE IN

|SHALE AND CARBONACEOUS SHALE CUTTING,
VERY SMALL AMOUNT OF COAL AND CARBONACEO

-S SHALE VISIBLY EFFERVESCING IN SAMPLE,

INO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; TRACE AMOUNT

-S OF ACCESSORY MINERAL PYRITE VISIBLY
|PRESENT IN SAMPLE.

ICARBONACEOUS SHALE = GRAYISH BLACK TO
'BROWNISH BLACK TO DARK GRAY TO BLACK;
ITENACITY IS BRITTLE TO SLIGHTLY CRUMBLY;
JFRACTURES FROM SPLINTERY TO PLANAR TO
JOCCASIONALLY IRREGULAR; CUTTINGS ARE
{ELONGATED TO WEDGELIKE TO SLIGHTLY PLATY
{EARTHY TO DULL TO SLIGHTLY RESINOUS
ILUSTER; SMOOTH TO SILTY TO CLAYEY
TEXTURE; THIN STRUCTURE; PYRITE PRESENT
/AS AN ACCESSORY MINERAL.

J/SANDSTONE = LIGHT GRAY WHITE; DOMINATE
IQUARTZ FRAMEWORK WITH TRACE AMOUNTS OF
JBLACK LITHIC CLASTS INTERBEDDED; FINE TO

MEDIUM FINE GRAINED WITH FAIR TO WELL

|SORTING; SUBANGULAR TO SUBROUNDED WITH
IMODERATE SPHERICITY; FIRMLY FRIABLE TO
MODERATE HARD; MODERATELY STRONG

REACTION WITH DILUTE HCL; CALCITE CEMENT

WITH MATRIX SUPPORT; NO VISIBLE BEDDING
J/STRUCTURES; TRACE AMOUNTS OF PYRITE

JASSOCIATED AS AN ACCESSORY MINERAL;
IGRADING TOWARDS SILTTONE; OCCASIONAL
COARSE GRAINS THROUGHOUT.

|SHALE = MEDIUM LIGHT GRAY TO MEDIUM

BLUISH GRAY TO LIGHT OLIVE GRAY WITH
MODERATE YELLOWISH BROWN TO PALE GREEN
{TO OCCASIONALLY DARK YELLOWISH BROWN

HUES; BRITTLE TO CRUNCHY TENACITY;

JFRACTURES FROM PLANAR TO SPLINTERY TO

[SLIGHTLY IRREGULAR; PLATY TO TABULAR TO
JELONGATED CUTTINGS HABIT; DULL TO WAXY
JLUSTER; SMOOTH TEXTURE; THICK STRUCTURE;
JIINTERBEDDED WITH SILTSTONE.

/SILTSTONE = MODERATE BROWN TO DARK
{YELLOWISH BROWN TO MEDIUM DARK GRAY;

SLIGHTLY CRUMBLY TO CRUNCHY TO BRITTLE

[TENACITY; FRACTURES FROM BLOCKY TO

IRREGULAR; CUTTINGS ARE TABULAR TO

{SLIGHTLY WEDGELIKE; EARTHY TO WAXY TO
{SPARKLING LUSTER; GRITTY TO SILTY

{TEXTURE; THIN STRUCTURE; INTERBEDDED
WITH SHALE AND SANDSTONE; SOME SPECIMENS

CAN BE OBSERVED GRADING INTO FINE

JGRAINED SANDSTONE AND OR SHALE.

|CARBONACEOUS SHALE = BLACK TO BROWNISH
BLACK TO GRAYISH BLACK; CRUMBLY TO

BRITTLE TENACITY; FRACTURES FROM

ISPLINTERY TO PLANAR; CUTTINGS ARE
JELONGATED TO OCCASIONALLY NODULAR TO
/SLIGHTLY PLATY; RESINOUS WAXY TO EARTHY
JLUSTER; SILTY TO SMOOTH TO SOME WHAT
ICLAYEY TEXTURE; THIN STRUCTURE; PYRITE

INTERBEDDED AS AN ACCESSORY MINERAL.
INOTE = LOST RETURNS AT 8395

NOTE = STARTED GETTING RETURNS BACK AT
8480'.

ISANDSTONE = TRANSLUCENT TO LIGHT GRAY TO
WHITE TO LIGHT BROWNISH GRAY WITH AN

IOCCASIONAL LIGHT GREEN HUE; DOMINATE
IQUARTZ FRAMEWORK; FINE TO COARSE GRAINED

'WITH POOR SORTING; ANULAR T OCCASIONALLY

/[SUBANGULAR WITH LOW SPHERICITY; FRIABLE

'TO FIRMLY FRIABLE TO MODERTE HARD;

< ]

A
s
1
< Ttl Gas 500><100 | th C-1 1000K>
[£G 96u Cc0o2 10K> ) 100K>|
Flare Ht. 100> 100K>|
100K>|
100K>/
CG 60u
MW IN 9.3/VIS 577 PH 10.0
MW OUT 94VI$52PHO6
@ CG 56u LL
AX 182u i
C- @/9
1[
[~ CG 79u 7
k\% \i 57 PH9.9
MW OUT 9.3 VIS 60 PH 10.0
L (E)QT RETURNS.
P ARTIAL RETURNS
Ttl Gas 500> th C-1 1000K>|
Cc0o2 10K><10 hn C-2 100K>|
Flare Ht. 100><10 rop C-3 100K>|
<10 Butn C-4 100K>
9.0 eM-Cr0 100K>
q VI 50PHO5
CG 47u

ICALCITE CEMENT WITH MATRIX SUPPORT;

STRONG REACTION WITH DILUTE HCL; CALCITE

VEINS IN SAMPLE INDICATE FRACTURE FILL.
ISHALE = MEDIUM LIGHT GRAY TO MEDIUM

\ \\\&&

BLUISH GRAY TO PALE GREEN; BRITTLE TO

ICRUNCHY TO SLIGHTLY DENSE TENACITY;

PLANAR TO SPLINTERY FRACTURING; CUTTINGS

JARE PLATY TO SLIGHTLY TABULAR TO
[ELONGATED; DULL TO WAXY LUSTER,; SMOOTH

e85

'TO SEMI CLAYEY TEXTURE; THIN TO SLIGHTLY

THICK STRUCTURE.
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Ttl Gas 500>, 1000K>|
< co2 1I0K>R10 C2 100K>
< lare Ht. 100><10 - “Prop 100K>|

AX GAS u <10 > Butn C- 100K>
<10 _~ Pentg’ 100K>

NOTE = TOTCO DOWN FROM 8664' TO 8710'.

SILTSTONE = DARK REDDISH BROWN TO
MODERATE OLIVE BROWN TO MEDIUM GRAY;

ICRUMBLY TO SLIGHTLY BRITTLE TENACITY;

FRACTURES FROM IRREGULAR TO BLOCKY;

{TABULAR TO WEDGELIKE TO OCCASIONALLY
JSLIGHTLY NODULAR; CUTTINGS HABIT; EARTHY

'TO DULL TO OCCASIONALLY SPARKLING LUSTER

ISILTY TO GRITTY TO SLIGHTLY CLAYEY
JTEXTURE; THIN STRUCTURE; INTERBEDDD WITH

SANDSTONE AND SHALE.

ISANDSTONE = MEDIUM DARK GRAY TO LIGHT

GRAY TO TRANSLUCENT TO WHITE; DOMINATE
QUARTZ FRAMEWORK APPROXIMATELY 2%

BLACK LITHIC CLASTS INTERBEDDED; MEDIUM

'TO COARSE TO OCCASIONALLY MEDIUM FINE

IGRAINED WITH POOR SORTING; ANGULAR TO

SUBANGULAR WITH LOW SPHERICITY; MODERATE

HARD TO OCCASIONALLY FIRMLY FRIABLE;
/STRONG REACTION WITH HCL SUGGEST CALCITE

CEMENT; LIGHTER GRAY AND WHITE SPECIMENS
DISPLAY MATRIX SUPPORT; WITH THE DARKER

IGRAY SPECIMENS DISPLAYING GRAIN SUPPORT,;
INO VISIBLE BEDDING STRUCTURE.

_.CARBONACEOUS SHALE = BLACK TO BROWNISH

BLACK TO GRAYISH BLACK; SLIGHTLY DENSE
TO BRITTLE TO SLIGHTLY CRUNCHY TENACITY;

JIRREGULAR TO SPLINTERY TO SUB BLOCKY

FRACTURING; CUTINGS ARE NODULAR TO

JWEDGELIKE; RESINOUS TO SLIGHTLY WAXY
JLUSTER; SMOOTH TO CLAYEY TO SILTY

TEXTURE; INTERBEDDED WITH SHALE,

|SILTSTONE AND SANDSTONE.

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

{TO OCCASIONAL MEDIUM GRAY TO LIGHT BLUIS
-H GRAY IN COLOR; MODERATELY DENSE TO
VERY SLIGHTLY TOUGH TO SLIGHTLY CRUNCHY

TENACITY; IRREGULAR TO SUB-BLOCKY TO SUB

atiimey

Y
MW IN 9.2 VIS 50 PH\)o.o
MW OUT 9.2 VIS 50 PH 9.8

1+PLANAR TO EARTHY FRACTURE; OCCASIONAL

MASSIVE TO WEDGE LIKE TO FEW ELONGATED

ICUTTINGS HABIT; DULL TO EARTHY DULL TO
IOCCASIONAL SEMI-FROSTED TO SEMI-WAXY
JLUSTER; VERY SLIGHTLY CLAYEY TO MODERATE

AX GAS 323u

h:

CL 1300 CA 20 SOL 4.7

MUD DATA @ 9T4C

MW 9.2 VIS 50 PV 14 YP

API FL 9.8 GELS 7/14/17/PH 10.0
T

24 HR MUD LOSS: 6927.5

-LY SMOOTH TO SLIGHTLY SILTY TEXTURE;
1POOR GRADE SANDSTONE VISIBLE BEDDING
JAND GRADING WITH POOR GRADE SILTSTONE,
VERY THIN COAL LAMINAE VISIBLE IN POOR

GRADE SANDSTONE AND CARBONACEOUS SHALE

CG 478u

/ {

ICUTTING, VERY SMALL AMOUNT OF COAL VISIB

-LE EFFERVESCING IN SAMPLE, NO OTHER

IDISTINGUISHABLE STRUCTURAL FEATURES PRES

-ENT; TRACE AMOUNTS OF ACCESSORY MINERAL

JPYRITE VISIBLY PRESENT IN SAMPLE.

ISILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
Y TO OCCASIONAL MEDIUM LIGHT GRAY TO

LIGHT BROWNISH GRAY IN COLOR; MODERATELY

[TOUGH TO MODERATLEY DENSE TO OCCASIONAL

—
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MWHN.9.2 VIS :
MW OUT\9.2 VIS 49/PHA.7
P

ICRUNCHY TENACITY; IRREGULAR TO SUB-PLANA
1R TO EARTHY-HACKLY FRACTURE; SUB-TABULA
-R TO SUB-NODULAR TO OCCASIONAL SUB-
IPLATY CUTTINGS HABIT; DULL TO EARTHY DUL
L TO OCCASIONAL VERY SLIGHTLY SEMI-

|SPARKLING LUSTER; SLIGHTLY CLAYEY TO
VERY SLIGHTLY GRITTY TEXTURE; POOR GRADE
ISILTSTONE VISIBLE GRADING WITH POOR GRAD
-E SANDSTONE, VERY SMALL AMOUNT OF CARBO
+-NACEOUS SHALE CUTTINGS VISIBLE LIGHTLY

AX GAS

(@]
\g\E 2 N}\A
= N/
o
o
=4

JEFFERVESCING IN SAMPLE, POOR GRADE SILTS
-TONE VISIBLE GRADING WITH POOR GRADE CA

-RBONACEOUS SHALE CUTTINGS, NO OTHER

DISTINGUISHABLE STRUCTURAL FEATURES PRES
+ENT IN SAMPLE; NO ACCESSORY MINERALS

|PRESENT IN SAMPLE.
ISANDSTONE = OFF WHITE TO VERY LIGHT YELL

-OWISH GRAY TO VERY LIGHT BROWNISH GRAY

WITH FEW BLACK AND MODERATE BROWN HUES;

%ﬂlu
<0 | Ttl Gas 500><100, 1000K>!
<% CcO2 10K>K10 & & 100K>
<0 Flare Ht. 100><10 L % 100K>
<10 N ut 100K>
<Y IN 9.3 VIS 100K>
MW OUT 9.3 VIS

JQUARTZ DOMINATE FRAME WORK; QUARTZ
ICUTTINGS RANGE FROM SMOKY TO TRANSLUCENT
|, PREDOMINATELY GRAIN SUPPORTED WITH
'MODERATE AMOUNT OF LOOSE GRAINS; CONSIST
-S OF CALCITIC CEMENTATION WITH MODERATE

37 2

~
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G /\g/
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i
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1TO VERY HIGH REACTION TO DILUTE HCL; MAT
+RIX CONTAINS 3 TO 5% DARK LITHIC FRAGME
-NTS; MEDIUM-FINE TO MEDIUM-COARSE TO
ICOARSE GRAINED; FAIR TO MODERATELY
JPOOR SORTING; SUB-ANGULAR TO ANGULAR

' CG 534u

{TO SUB-ROUNDED ANGULARITY; LOW TO MODERA

-TE SPHERICITY; POOR GRADE SILTSTONE VIS

-BLE GRADING WITH POOR GRADE SANDSTONE,
INO BEDDING OR OTHER DISTINGUISHABLE
J/SURFACE FEATURES PRESENT; TRACE AMOUNTS

AX G u

OF ACCESSORY MINERAL PYRITE VISIBLY

|PRESENT IN SAMPLE.

ICARBONACEOUS SHALE = BROWNISH GRAY TO
DARK BROWNISH GRAY TO BROWNISH BLACK

CG 438u

{TO OCCASIONAL OLIVE BLACK IN COLOR; MODE
+RATELY DENSE TO SLIGHTLY TOUGH TO SLIGH
F-TLY CRUNCHY TENACITY; IRREGULAR TO SUB-

BLOCKY TO EARTHY-HACKLY FRACTURE; OCCASI

+-ONAL MASSIVE TO WEDGE LIKE TO SUB-TABUL

X GAS 889u

-AR TO SUB-NODULAR CUTTINGS HABIT; DULL

1TO EARTHY DULL TO SLIGHTLY GREASY TO

JOCCASIONAL SEMI-SPARKLING LUSTER; SLIGHT
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AX GAS 637u

CG 550u

MW IN 9.4 VIS 55 PH10.
AXGAS 29 MW OUT 9.35 VIS 52 PH.8.

1000K>|

100K>|

-LY CLAYEY TO VERY SLIGHTLY GRITTY TEXTU

-RE; POOR GRADE SILTSTONE VISIBLE GRADIN
-G WITH POOR GRADE SANDSTONE, VERY SMALL

AMOUNT OF CARBONACEOUS SHALE VISIBLE

JEFFERVESCING IN SAMPLE, NO OTHER DISTING
-UISHABLE STRUCTURAL FEATURES PRESENT;

TRACE AMOUNTS OF ACCESSORY MINERAL PYRIT

+E VISIBLY PRESENT IN CONTACT WITH CARON
FACEOUS SHALE CUTTING IN SAMPLE.

INOTE = DRILLED INTERMEDIATE TD @ 9967
{ON 11/14/2010

INOTE = STARTED DRILLING THE PRODUCTION

SECTION ON 11/22/2010 AT APPROXIMATELY

8:00 AM.

|SANDSTONE = WHITE TO MEDIUM LIGHT GRAY
{WITH SOME TRANSLUCENCE; QUARTZ FRAMEWORK

'WITH ABOUT 5% DARK GRAY AND BLACK LITHIC

ICLASTS INTERBEDDED; FINE TO COARSE GRAIN
|SIZE WITH POOR SORTING; ANGULAR TO
JSUBANGULAR WITH LOW SPHERICITY; MODERATE

100K JHARD TO FIRMLY FRIABLE; MATRIX SUPPORT;

100K>|
100K>|

e

MW IN93 VIS
Mweﬁﬂa 3\VIS 53P

GQPFEQK

DTG 2494u

I"GALIB_GAS EQUIPMENT

ICALCITE CEMENT; MODERATE TO STRONG

REACTION WITH DILUTE HCL; TRACES OF

KAOLINITE IN SOME OF THE SPECIMENS; NO
VISIBLE BEDDING STRUCTURE.

= CARBONACEOUS SHALE = DARK GRAY TO
JGRAYISH BLACK TO OLIVE BLACK; DENSE TO

BRITTLE TENACITY; FRACTURES FROM PLANAR

{TO SLIGHTLY BLOCKY TO OCCASIONALLY
ISPLINTERY; CUTTINGS ARE PLATY TO TABULAR
JRESINOUS TO EARTHY TO OCCASIONALLY WAXY

LUSTER; SMOOTH TEXTURE; THIN STRUCTURE;

{TRACE AMOUNTS OF PYRITE PRESENT ON SOME
{OF THE SPECIMENS AS AN ACCESSORY MINERAL

|SHALE = MEDIUM GRAY TO MEDIUM BLUISH
JGRAY; SLIGHTLY DENSE TO BRITTLE TO

CRUNCHY TENACITY; FRACTURES FROM PLANAR

11/17/22 pH 9.9
MBT 20.0 SOL 5.7

{TO SPLINTERY; CUTTINGS ARE PLATY TO
JELONGATED; WAXY DULL TO EARTHY LUSTER;

SMOOTH TEXTURE; THIN STRUCTURE;

JNTERBEDDED WITH CARBONACEOUS SHALE
JAND SANDSTONE.

Ws 174u
?_147u

FMAX GAS 10600 |

SILTSTONE = BROWNISH GRAY TO LIGHT OLIVE
|GRAY TO MEDIUM GRAY; DENSE TO CRUNCHY
{TENACITY; FRACTURES FROM BLOCKY TO
JRREGULAR TO OCCASIONALLY PLANAR;

;ﬂ@sﬂu/ f
MW OUT .

CUTTINGS ARE TABULAR TO WEDGELIKE; WAXY
'TO EARTHY TO DULL WITH AN OCCASIONAL

JSPARKLING LUSTER; THIN TO SLIGHTLY THICK

STRUCTURE; OBSERVED THIN LAYERS OF
CARBONACEOUS SHALE AND TRACE AMOUNTS OF

=TG 33670 :

u
DTG 586u

COAL INTERBEDDED.

|SANDSTONE = WHITE TO LIGHT GRAY WITH
JOCCASIONAL TRANSLUCENT GRAINS; DOMINATE

QUARTZ FRAMEWORK WITH APPROXIMATELY 10%

W
U

JBLACK LITHIC CLASTS INTERBEDDED; FINE TO
/MEDIUM GRAINED WITH OCCASIONAL COARSE

GRAINS; FAIR TO SEMI WELL SORTED;
SUBROUND TO SUBANGULAR WITH MODERATE

/SPHERICITY; MODERATE HARD TO FIRMLY

1000K>|

FRIABLE TO OCCASIONALLY EASILY FRIABLE;
MATRIX SUPPORT WITH CALCITE CEMENT;

ISTRONG REACTION WITH HCL; INTERBEDDED
ICARBONACEOUS SHALE AND SILTSTONE.

100K>|

CARBONACEOUS SHALE = BLACK TO A VERY
DARK GRAY COLOR; TOUGH TO DENSE TO
BRITTLE TENACITY; IRREGULAR TO BLOCKY

'TO WEDGELIKE TO BLADED CUTTINGS HABIT;
EARTHY TO DULL TO OCCASIONALLY GREASY TO

RESCALE TTL GAS <0-2000

WAXY LUSTER; SMOOTH TO CLAYEY TEXTURE;

NO VISIBLE STRUCTURE PRESENT IN THE

1SAMPLE; NO ACCESSORY MINERALS VISIBLE
JIN THE SAMPLE.

= CG 32730

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MODERATELY DARK GRAY; BRITTLE TO CRUMBLY

JTO CRUNCHY TENACITY; BLOCKY TO PLANAR

FRACTURE; TABULAR TO WEDGELIKE TO PLATY
CUTTINGS HABIT; DULL TO EARTHY TO WAXY

MAX GAS 2664u
G§SBUSTER OFFLINE

l_‘ém\ BUSTER ONLINE
—
MAX GAS 2372u =

JLUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
{TO LAMINAE STRUCTURE; NO ACCESSORY

MINERAL VISIBLE IN THE SAMPLE; SAMPLE

JNTERBEDDED WITH CARBONACEOUS SHALE

/AND SANDSTONE.

= CE&&— MW IN 9.4+ Vlsiép,ﬁ-ggff

SANDSTONE = WHITE TO VERY LIGHT GRAY TO

JTRANSLUCENT; DOMINATE QUARTZ FRAMEWORK

'WITH TRACE CALCITE AMOUNTS; FINE TO
COARSE GRAINED WITH POOR SORTING;

MW OUT 9.4+ VIS0 nH 97

ANGULAR TO SUBANGULAR WITH LOW

J/SPHERICITY; GRAINS DISPLAY FROSTED

SURFACE FEATURES; FIRMLY FRIABLE TO

1EASILY FRIABLE; ABUNDANT LOOSE GRAINS IN
I/SAMPLE; KAOLINITIC AND CALCAREOUS CEMENT

C-54,3,21

WITH MATRIX SUPPORT; STRONG REACTION

JWITH DILUTE HCL; NO VISIBLE BEDDING

STRUCTURES; SOME CARBONACEOUS SHALE

IINTERBEDDED.

L MAX:QNAH

CARBONACEOUS SHALE = BROWNISH BLACK TO

JGRAYISH BLACK TO OLIVE BLACK; TENACITY

RANGES FROM BRITTLE TO CRUMBLY:;
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MW IN 9.4 VI§/6I‘F"F?9)8’

052u
Ttl Gas

MW QUT 9. 4VIS 51 PH 9

¢ ¢ é

MA;
< Flare Ht.

FRACTURES FROM IRREGULAR TO PLANAR TO

/SPLINTERY TO OCCASIONALLY BLOCKY;

CUTTINGS ARE TABULAR TO WEDGELIKE;

JEARTHY TO WAXY TO SLIGHTLY RESINOUS

LUSTER; SMOOTH TEXTURE; THIN STRUCTURE;

INTERBEDDED WITH SANDSTONE, SILTSTONE
JAND SHALE.

SHALE = MEDIUM LIGHT GRAY TO LIGHT OLIVE

IGRAY TO LIGHT GRAYISH GRAY; BRITTLE TO

SLIGHTLY CRUNCHY TENACITY; FRACTURES

JFROM PLANAR TO SPLINTERY; CUTTINGS ARE
JPLATY TO FLAKY; WAXY TO DULL LUSTER;
/[SMOOTH TEXTURE; LAMINAE TO THIN

BLOW BACK | INES

GAS 548u

W BACK LINES

T 1
MW IN 9.4 VIS 54 pHL10

MW OUT 9.4 AS'50%pH
s

(4

i

MW IN 9.4V1S 56 pi$9.

ll

MW QUT 9.4+ VIS 52 p
{

MAX GAS 609u
<L TG 2K>]
o)

as
Cc0o2 10K>|
< 100>

A

MAX GAS 702u
S 649u
E-SG CQ0O2 <0-20000:

STRUCTURE; INTERBEDDED WITH CARBONACEOUS
SHALE, SILTSTONE AND SANDSTONE.

ISILTSTONE = BROWNISH GRAY TO LIGHT

BROWNISH GRAY TO LIGHT GRAY TO
OCCASIONALLY GRAYISH RED PURPLE; DENSE

{TO SLIGHTLY BRITTLE TENACITY; BLOCKY TO
IRREGULAR FRACTURING; CUTTINGS ARE
{TABULAR TO WEDGELIKE; EARTHY TO DULL
JLUSTER; SILTY TO GRITTY TEXTURE; THIN

STRUCTURE; TRACE AMOUNTS OF COAL

INTERBEDDED; INTERBEDDED WITH SANDSTONE
SHALE AND CARBONACEOUS SHALE.

J/SANDSTONE = WHITE TO LIGHT GRAY TO A
JMEDIUM LIGHT GRAY TO MEDIUM DARK GRAY

LIGHT OLIVE GRAY TO BROWNISH GRAY COLOR;
QUARTZ FRAMEWORK WITH A FEW SAMPLES

J/SHOWING HIGHER % OF K-SPAR AN OTHERS;

UPPER FINE TO LOWER MEDIUM GRAIN SIZE;
'WELL TO FAIR SORTING WITH SOME SAMPLES
SHOWING FAIR TO SLIGHTLY POOR SORTING;

1SUBANGULAR TO SUBROUND ANGULARITY;
JHIGH TO MODERATE SPHERICITY; SURFACE

FEATURES OF GRAINS INCLUDE POLISHING
IAND FROSTING OF GRAINS POSSIBLY DUE TO

IMECHANICAL ABRASION; EASILY FRIABLE TO

FRIABLE TO FIRMLY FRIABLE WITH SOME

I/SAMPLES BEING MODERATELY HARD; SAMPLE

IS REACTIVE WITH A 10% SOLUTION OF HCL
INDICATING CALCITE CEMENTATION; SAMPLES
IARE GRAIN SUPPORTED AND INCLUDE 10% TO

120% LITHIC FRAGMENTS; SOME BEDDING

SURFACES VISIBLE IN A VERY FEW SAMPLES;

IMANY LOOSE GRAINS IN THE SAMPLE AND NO

VISIBLE ACCESSORY MINERAL PRESENT;

JINTERBEDDED WITH CARBONACEOUS SHALE,

SHALE AND SOME SILTSTONE.

JCOAL = BLACK IN COLOR; VERY BRITTLE TO

CRUMBLY TENACITY; IRREGULAR TO BLOCKY
TO SPLINTERY FRACTURE; MASSIVE TO FLAKY
'TO BLADED CUTTINGS HABIT; GREASY TO

JRESINOUS LUSTER; SMOOTH TO CLAYEY
J/TEXTURE; VISIBLE EFFERVESCING IN THE
ISAMPLE; THIN TO LAMINAE STRUCTURE;
{THIN BEDS VISIBLE IN SANDSTONE SAMPLES;

INTERBEDDED WITH SANDSTONE, SILTSTONE,

1SHALE, AND CARBONACEOUS SHALE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MODERATELY DARK GRAY; BRITTLE TO CRUMBLY

JTO CRUNCHY TENACITY; BLOCKY TO PLANAR

FRACTURE; TABULAR TO WEDGELIKE TO PLATY

JCUTTINGS HABIT; DULL TO EARTHY TO WAXY

LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
'TO LAMINAE STRUCTURE; NO ACCESSORY

IMINERAL VISIBLE IN THE SAMPLE; SAMPLE
JINTERBEDDED WITH CARBONACEOUS SHALE,
JSILTSTONE AND SANDSTONE.

CARBONACEOUS SHALE = GRAYISH BLACK TO

JBROWNISH BLACK TO BLACK; BRITTLE TO

SLIGHTLY DENSE TENACITY; FRACTURES FROM

JRREGULAR TO SLIGHTLY BLOCKY TO PLANAR;
ICUTTINGS ARE NODULAR TO WEDGELIKE TO
ISLIGHTLY ELONGATED; RESINOUS TO EARTHY
iTO OCCASIONALLY WAXY LUSTER; SMOOTH TO

CLAYEY TEXTURE; THIN TO SOME WHAT THICK

MAX GAS 194

AX GAS 18950 1%

7 /ASéQlu—/ MW IN 9.4 VIS 52.PH-9,7~
MW OUT 9 5MIS50PH 9

M u
MA u

AX GAS 1199u =
MA: ppm

u

MAX G.

JSTRUCTURE; INTERBEDDED WITH SILTSTONE,
ISHALE AND SANDSTONE; OCCASIONAL COAL
INTERBEDDED WITHIN SAMPLE; HIGH GAS
JASSOCIATED WITH SAMPLE.

ISILTSTONE = BROWNISH GRAY TO LIGHT OLIVE

GRAY TO MEDIUM GRAY; BRITTLE TO SLIGHTLY

JCRUMBLY TENACITY; FRACTURES FROM BLOCKY
{TO IRREGULAR; CUTTINGS ARE TABULAR TO
[SLIGHTLY WEDGELIKE; WAXY TO EARTHY TO
JDULL LUSTER; GRITTY TO SILTY TO SLIGHTLY
JCLAYEY TEXTURE; THIN STRUCTURE;
INTERBEDDED WITH CARBONACEOUS SHALE,
J/SHALE, SANDSTONE AND COAL.

SANDSTONE = MEDIUM LIGHT GRAY TO LIGHT
IBROWNISH GRAY WITH OCCASIONAL PALE
IYELLOWISH BROWN HUES; DOMINATE QUARTZ

FRAMEWORK WITH APPROXIMATELY 10% BLACK
LITHIC CLASTS INTERBEDDED; FINE TO

IMEDIUM COARSE GRAINED WITH POOR TO

SLIGHTLY FAIR SORTING; ANGULAR TO
SUBANGULAR WITH LOW SPHERICITY; FIRMLY

JFRIABLE TO FRIABLE WITH FREQUENT LOOSE
{GRAINS IN SAMPLE; MATRIX SUPPORT,
IMODERATE TO LOW REACTION WITH HCL

SUGGESTS CALCAREOQOUS / SILICEOUS CEMENT:;



<200 ROP 05
<50 Avg 0>
WF 200 @ 122§
NIGHT TOUR ?
11/26/2010 g
<200 RO 0>|
<50

Avg v;a

CAMEO @ 12562;; g

DAY TOUR
WOB 20K
PP 2000

RPM 60
GPM 253

=

ROLLINS @ 128§

4

TRANS COZZET

<200 R

<50 Avg >

CQOZZETTE @ 13042~
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000€T

<100 MethC-1_~_~1000K>,
<10  “ Ethnc- 100K>
<10 - 0K>

<10

INTERBEDDED WITH SILTSTONE; OCCASIONAL
THIN SEAMS OF CARBONACEOUS SHALE AND

ICOAL CAN BE OBSERVED IN A FEW OF THE
{SPECIMENS.

|SHALE = MEDIUM LIGHT GRAY TO MEDIUM GRAY

<HQv IN 9.4 VISt \&Bﬁ@o\
MW OUT 9.4 VIS51 pH 9.3

TO LIGHT BLUISH GRAY; DENSE TO BRITTLE
ITENACITY; FRACTURES FROM PLANAR TO
/SPLINTERY; CUTTINGS ARE ELONGATED TO
JPLATY TO SLIGHTLY FLAKY; WAXY TO DULL
JLUSTER; SMOOTH TEXTURE; LAMINAE TO THIN
|STRUCTURE.

JCOAL = BLACK; BRITTLE TO CRUMBLY TO
/SLIGHTLY PULVERULENT TENACITY; CUTTINGS
JARE FLAKY TO NODULAR; FRACTURES FROM

<ddl

S
MUD DATA @ 12250

MAX GAS 709u

T

CG 3349u

MW 9.4 VIS51 PW16 YR
API FL 7.6 GELS 10/14/16 pH 0.0
Cl- 1400 Ca+/4Q MBT 17.5(SOL 5.7
24 HR MUD LOSS: 1138.2

5u

BLOCKY TO IRREGULAR; EARTHY TO GREASY
ILUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
J/STRUCTURE; INTERBEDDED WITH CARBONACEOUS
1SHALE, SILTSTONE, SANDSTONE AND SHALE;

JHIGH GAS ASSOCIATED WITH SAMPLE.

CARBONACEOUS SHALE = BLACK TO GRAYISH

1BLACK TO DARK GRAY TO BROWNISH BLACK

COLOR; DENSE TO BRITTLE TO CRUMBLY

TENACITY; IRREGULAR TO BLOCKY TO PLANAR
JFRACTURE; MASSIVE TO PLATY TO WEDGELIKE

'TO BLADED CUTTING HABIT; EARTHY TO DULL
'TO WAXY TO GREASY LUSTER; SMOOTH TO

JCLAYEY TEXTURE; STRUCTURES VISIBLE IN
JTHE SAMPLE ARE LAMINAE TO THIN; NO

VISIBLE ACCESSORY MINERALS PRESENT IN

{THE SAMPLE; INTERBEDDED WITH SANDSTONE
IAND COAL.

S 683u

763u

i

13781

SANDSTONE = PALE YELLOWISH BROWN TO PALE

1BROWN TO A DARK YELLOWISH BROWN TO
JMODERATE YELLOWISH BROWN COLOR; UPPER

FINE TO LOWER MEDIUM GRAIN SIZE; WELL TO

JFAIR TO SLIGHTLY POOR SORTING; SUBROUND
1TO SUBANGULAR ANGULARITY; HIGH TO

MODERATE SPHERICITY; SOME POLISHED TO

TER ONLINE

S 602u

i1

BUSTER OFFL INE

JFROSTED GRAINS; HARDNESS RANGES FROM
JFRIABLE TO HARD; MATRIX SUPPORTED WITH

10 TO 20% LITHICS; NO BEDDING STRUCTURES
VISIBLE IN THE SAMPLES; NO ACCESSORY

AMINERALS VISIBLE IN THE SAMPLE; HIGHLY

%79%
< 100ktl Gas

2K>|

1000K>|

< 2
< Flare Ht.
AX

20K>y
100>

MW IN 9.4;VIS 53%%
MW QUT 9.4 VIS/A8 PH 9/4

<ar g"/

JREACTIVE WITH A 10% HCL SOLUTION;

INTERBEDDED WITH CARBONACEOUS SHALE
IAND COAL.

|SHALE = LIGHT GRAY TO MEDIUM GRAY TO
MEDIUM DARK GRAY COLOR; DENSE TO BRITTLE
[TO CRUNCHY TENACITY; IRREGULAR TO PLANAR
IFRACTURE; MASSIVE TO PLATY TO TABULAR

CUTTINGS HABIT WITH SOME SAMPLES BEING

JWEDGELIKE TO BLADED; EARTHY TO DULL TO
JOCCASIONALLY WAXY LUSTER; SMOOTH TO
JCLAYEY TEXTURE; LAMINAE STRUCTURE
IVISIBLE IN SOME OF THE SAMPLES; NO
JACCESSORY MINERALS PRESENT IN THE
ISAMPLE; INTERBEDDED WITH SANDSTONE;
1SHALE AND COAL.

_COAL = BLACK; CRUMBLY TO PULVERULENT TO

BRITTLE TENACITY; FRACTURES FROM

JIRREGULAR TO BLOCKY TO OCCASIONALLY
ICONCHOIDAL,; CUTTINGS ARE FLAKY TO
IELONGATED TO SLIGHTLY NODULAR; SLIGHTLY
JGREASY TO RESINOUS TO EARTHY LUSTER,;
2SMOOTH TO CLAYEY TEXTURE; THIN STRUCTURE

JINTERBEDDED WITH CARBONACEOUS SHALE
|SILTSTONE AND SANDSTONE; HIGH GAS
JASSOCIATED WITH SAMPLE.

ICARBONACEOUS SHALE = BLACK TO GRAYISH
JBLACK TO BROWNISH BLACK; DENSE TO
1BRITTLE TENACITY; FRACTURES FROM SUB
BLOCKY TO IRREGULAR TO SLIGHTLY PLANAR;
ICUTTINGS ARE ELONGATED TO PLATY TO

AXGAS 566u
M AS 531u

/\ ;
MW IN 9.4 VIS57 PH 10.0

CG 1225u

MW-OUT 9.4VIS 57 PH 9
_J

MAX 794u

SLIGHTLY FLAKY; RESINOUS TO POLISHED TO

/SLIGHTLY EARTHY LUSTER,; THICK STRUCTURE;
JINTERBEDDED WITH CARBONACEOUS SHALE;
J/SMOOTH TEXTURE.

SANDSTONE = WHITE TO VERY LIGHT GRAY

{TO MEDIUM LIGHT GRAY; DOMINATE QUARTZ
IFRAMEWORK; FINE TO COARSE GRAINED WITH

POOR SORTING; SUBANGULAR TO SUBROUNDED

JWITH MODERATE TO LOW SPHERICITY; EASILY
IFRIABLE TO FRIABLE WITH ABUNDANT LOOSE
|GRAINS IN SAMPLE; MATRIX SUPPORT,

/MODERATE REACTION WITH HCL SUGGESTS SOME
ICALCAREOUS CEMENT;, NO VISIBLE BEDDING
|STRUCTURE; INTERBEDDED WITH CARBONACEOUS

il,Gas

2K>|

<10
<10
<10

<OV IN 9.4

JSHALE, SILTSTONE AND SHALE.

ISILTSTONE = LIGHT BROWNISH GRAY TO
/MEDIUM LIGHT GRAY TO BROWNISH GRAY;
ITENACITY RANGES FROM DENSE TO BRITTLE TO

OCCASIONALLY CRUNCHY; FRACTURES FROM

JIRREGULAR TO BLOCKY; CUTTINGS ARE

TABULAR TO SLIGHTLY WEDGELIKE; WAXY TO
DULL TO EARTHY TO OCCASIONALLY SLIGHTLY

{SPARKLING LUSTER; SILTY TO GRITTY
_.TEXTURE; GRADING FROM SANDSTONE; THIN
1STRUCTURE.

ISHALE = LIGHT GRAY TO MEDIUM GRAY TO
‘MEDIUM DARK GRAY COLOR:; DENSE TO BRITTLE



NIGHT TOUR u MUDDATA @300~ {TO CRUNCHY TENACITY; IRREGULAR TO PLANAR

MW 9.4 VIS'S5 PV 1%vP 20 JFRACTURE; MASSIVE TO PLATY TO TABULAR
e

JCUTTINGS HABIT WITH SOME SAMPLES BEING
JWEDGELIKE TO BLADED; EARTHY TO DULL TO
JOCCASIONALLY WAXY LUSTER; SMOOTH TO
ICLAYEY TEXTURE; LAMINAE STRUCTURE
JVISIBLE IN SOME OF THE SAMPLES; NO
IACCESSORY MINERALS PRESENT IN THE
I/SAMPLE; INTERBEDDED WITH SANDSTONE;
SSHALE AND COAL.

00TET

11/27/2010

JCOAL = BLACK IN COLOR; TENACITY IS

BRITTLE TO CRUMBLY TO CRUNCHY; BLOCKY
iTO IRREGULAR FRACTURE; CUTTINGS HABIT IS
MASSIVE TO TABULAR TO NODULAR; WAXY TO
GREASY TO RESINOUS LUSTER; SMOOTH TO
ICLAYEY TEXTURE; SOME LAMINAE STRUCTURE
JIN SOME OF THE SAMPLES; INTERBEDDED

'WITH SANDSTONE AND CARBONACEOUS SHALE,
JAND SILTSTONE; NO ACCESSORY MINERALS
VVISIBLE IN THE SAMPLE.

00ceT

DAY TOUR

T
WOR 21K %
PP 2050
RPM 35
GPM 237
COR.COASTAL @ %
<200 ROP % 0>

<50 Avg W >

ISANDSTONE = LIGHT GRAY TO WHITE TO
TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK
'WITH APPROXIMATELY 10% BLACK LITHIC
JCLASTS INTERBEDDED; MEDIUM FINE TO
IMEDIUM TO OCCASIONALLY COARSE GRAINED
WITH FAIR TO POOR SORTING; SUBANGULAR TO
/[SUBROUNDED WITH LOW TO MODERATE
JSPHERICITY; HARD TO MODERATE HARD; GRAIN
{SUPPORT,; SILICA CEMENT SUGGESTS BY NO TO
VERY LITTLE REACTION WITH DILUTE HCL; NO
JVISIBLE BEDDING STRUCTURE.

00€ET

00vET

ICARBONACEOUS SHALE = GRAYISH BLACK TO
1BROWNISH BLACK TO BLACK; SLIGHTLY DENSE
1TO BRITTLE TO CRUNCHY TENACITY;
FRACTURES FROM PLANAR TO SPLINTER TO
JOCCASIONALLY BLOCKY; CUTTINGS ARE
_-TABULAR TO ELONGATED TO SLIGHTLY NODULAR
|RESINOUS TO POLISHED TO SOMETIMES EARTHY
1000K>._ \WAXY LUSTER; SMOOTH TO SILTY TEXTURE;
100K>  [THIN STRUCTURE; INTERBEDDED WITH SHALE,
100K>[__ISILTSTONE AND SANDSTONE; TRACE AMOUNTS
00K>" |OF PYRITE PRESENT AS AN ACCESSORY
00K>  |MINERAL; HIGH GAS ASSOCIATED WITH SAMPLE

2K><10
€02 20K>/
100><1

00SET

NIGHT TOUR

SANDSTONE = WHITE TO LIGHT GRAY TO
20 IMEDIUM LIGHT GRAY TO A PINKISH GRAY TO A
2 JLIGHT BROWNISH GRAY COLOR; QUARTZ
JFRAMEWORK; UPPER FINE TO LOWER MEDIUM
IGRAIN SIZE; WELL TO FAIR SORTING; HIGH
1TO MODERATE SPHERICITY; SUBANGULAR TO
J{SUBROUND ANGULARITY; SURFACE FEATURES
1FROM POLISHED TO FROSTED GRAINS; FRIABLE
{TO MODERATELY HARD HARDNESS; 10-20%
JLITHIC CLASTS; NO REACTION WITH A 10%
HCL SOLUTION INDICATING SILICA CEMENT;
INO ACCESSORY MINERALS VISIBLE IN THE
ISAMPLE; INTERBEDDED WITH CARBONACEOUS
1SHALE AND SILTSTONE.

009€T

11/28/2010

INOTE = REACHED TOTAL DEPTH OF 13721' FOR
|PCU 296-5A 05 ON 11/28/2010 @ 03:30:00

rMMv
00.€T

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.






