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ExxonMobil Corporation
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Remarks
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 296-5A 04 WELL ON 11/01/2010

@ 4704’ MD.

/SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
Y TO VERY LIGHT BROWNISH GRAY TO OCCASI

-ONAL LIGHT PALE YELLOWISH ORANGE IN
ICOLOR; VERY SLIGHTLY DENSE TO SLIGHTLY
{CRUMBLY TO SLIGHTLY BRITTLE TENACITY;
JIRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY
[FRACTURE; SUB-TABULAR TO SUB-NODULAR TO

MOSTLY SMALL CUTTINGS HABIT; DULL TO EAR
-THY DULL TO OCCASIONAL VERY SLIGHTLY
/SEMI-SPARKLING LUSTER; SLIGHTLY CLAYEY
{TO VERY SLIGHTLY GRITTY TEXTURE; POOR
|GRADE SILTSTONE VISIBLE GRADING WITH POO

-R GRADE SANDSTONE, NO LAMINAE OR ANY
IOTHER DISTINGUISHABLE STRUCTURAL FEATURE
-S PRESENT; NO ACCESSORY MINERALS PRESEN
T IN SAMPLE.

/SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
{TO VERY LIGHT BROWNISH GRAY WITH FEW
|BLACK AND MODERATE BROWN HUES; QUARTZ
DOMINATE FRAME WORK; PREDOMINATELY
/GRAIN SUPPORTED WITH FAIR AMOUNT OF LOOS

-E GRAINS; QUARTZ CUTTINGS RANGE FROM

MOSTLY SMOKEY TO FEW TRANSLUCENT,; CONSIS
-TS OF CALCITIC CEMENTATION WITH MODERAT
-ELY HIGH REACTION TO DILUTE HCL; MATRIX
ICONTAINS 3 TO 5% DARK LITHIC FRAMGMENTS;

<10 Meth C-1 100K> =
<0 Ttl Gas 2K> eppm 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><10 Meth C-1 100K>|
<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>
MW IN 9.2 VIS 50PH 11.6
MW OUT 9.2 VIS 47 PH 11.6
CG 5u
TOTCO RESET TOTQO RESET
CG 7u
MW IN 9.2 VIS 50 PH 11.6
MW OUT 9.2 VIS 47 PH 11.6
Ttl Gas 100><10 Mei C-1 100K>
Cccou CO2 20K><10 Ethii C-2 100K>
Flare Ht. 100><10 Prop C-3 100K>/
<10 Butn)C-4 100K>
<10 Pent/C-5 100K>

IMEDIUM-FINE TO COARSE GRAINED; FAIR TO
JPOOR SORTING; SUB-ANGULAR TO ANGULAR TO
/SUB-ROUNDED ANGULARITY; LOW TO MODERATE
/SPHERICITY; POOR GRADE SILTSTONE VISIBLE

GRADING WITH POOR GRADE SANDSTONE;

Ww

VERY SMALL AMOUNT OF CARBONACEOUS SHALE
ICUTTINGS IN SAMPLE, NO BEDDING OR OTHER
DISTINGUISHABLE SURFACE FEATURES PRESENT
IN SAMPLE; NO ACCESSORY MINERALS PRESENT

CGou

MW IN 9.2 VIS 63
MW OUT 9.2 VIS

11.4
PH11.3

B

IN SAMPLE.

|SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
JOCCASIONAL LIGHT GRAY AND LIGHT REDDISH
BROWN MOTTLING; VERY SLIGHTLY DENSE TO
|SLIGHTLY CRUNCHY TO MOSTLY BRITTLE

TENACITY; IRREGULAR TO SUB-PLANAR TO
{EEARTHY FRACTURE; SLIGHTLY WEDGE LIKE TO
|SEMI-PLATY TO MOSTLY SMALL CUTTINGS HABI
|-T, DULL TO EARTHY DULL TO OCCASIONAL
{SEMI-FORSTED LUSTER; MODERATELY SMOOTH

CG7u

|TO SLIGHTLY CLAYEY TEXTURE; NO VISIBLE
ILAMINAE OR OTHER DISTINGUISHABLE STRUCTU
-RAL FEATURES PRESENT; NO ACCESSORY MINE
-RALS PRESENT IN SAMPLE.

CG10u

g e

|SILTSTONE = VERY LIGHT GRAY TO OCCASIONA
-L LIGHT GRAY TO OCCASIONAL VERY LIGHT
'BROWNISH GRAY IN COLOR; MODERATELY
'DENSE TO SLIGHTLY DENSE TO SLIGHTLY
ICRUNCHY TENACITY; IRREGULAR TO SUB-PLANA

MW IN 9.2

IS 60 PH 11.2
MW OUT 9.

1S 56 PH 11.1

-R TO EARTHY-HACKLY FRACTURE; SUB-TABULA

-R TO SUB-NODULAR TO OCCASIONAL SEMI-
-PLATY CUTTINGS HABIT; DULL TO EARTHY
DULL TO OCCASIONAL VERY SLIGHTLY SEMI-
|SPARKLING LUSTER; SLIGHTLY CLAYEY TO

U i v AN S e & wmwwm"*‘”wwwv I e

%

VERY SLIGHTLY GRITTY TEXTURE; POOR GRADE

SILTSTONE VISIBLE GRADING WITH POOR

IGRADE SANDSTONE, NO LAMINAE OR OTHER
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DISTINGUISHABLE STRUCTURAL FEATURES

IPRESENT IN SAMPLE; NO ACCESSORY MINERALS
|PRESENT IN SAMPLE.

/SANDSTONE = VERY LIGHT BROWNISH GRAY TO
VERY LIGHT GRAY IN COLOR; QUARTZ FRAME
WORK; CONSISITS OF CALCITIC CEMENT WITH
/MODERATE REACTION TO DILUTE HCL; GRAIN
|SUPPORTED; MEDIUM-FINE TO MEDIUM-COARSE
IGRAINED; FAIR TO POOR SORTING; SUB-ANGUL
AR TO SUB-ROUNDED ANGULARITY; LOW TO

MODERATE SPHERICITY; NO VISIBLE BEDDING

JOR OTHER DISTINGUISHABLE SURFACE FEATURE
-S PRESENT; NO ACCESSORY MINERALS PRESEN
T IN SAMPLE.

|SHALE = MEDIUM LIGHT GRAY TO LIGHT

BLUISH GRAY TO LIGHT OLIVE GRAY; BRITTLE
TENACITY; FRACTURES FROM PLANAR TO
/SLIGHTLY BLOCKY; CUTTINGS ARE PLATY TO
{TABULAR; SMOOTH TO SILTY TO OCCASIONALLY
|GRITTY; SOME SPECIMENS APPEAR TO BE

GRADING FROM SILTSTONE AND HAVE A LIGHT

|BROWNISH GRAY HUE; THIN STRUCTURE.

SILTSTONE = MODERATE BROWN TO PALE BROWN
{TO OLIVE GRAY; TANACITY IS BRITTLE TO
{CRUMBLY; CONTAINS SOME LIGHT BROWN CLAY
INTERBEDED; IRREGULAR TO BLOCKY
IFRACTURING; CUTTINGS ARE SLIGHTLY

MASSIVE TO TABULAR; EARTHY TO

IOCCASIONALLY SPARKLING LUSTER; GRITTY TO
ISILTY TEXTURE; OCCASIONAL PALE PURPLE
JHUES; MASSIVE TO THICK STRUCTURE;
ICONTAINS SOME INTERBEDDED SANDSTONE.

ISANDSTONE = WHITE TO LIGHT BROWNISH GRAY
{TO MEDIUM GRAY; QUARTZ FRAMEWORK WITH
JAPPROXIMATELY 10% BROWN LITHIC CLASTS
INTERBEDDED; COARSE TO FINE GRAINED WITH

'WITH POOR SORTING; SOME SPECIMENS APPEAR

{TO BE GRADING INTO SILTSTONE; ANGULAR TO

SUBANGULAR WITH LOW SPHERICITY; FROSTED

{SURFACE FEATURES; FIRMLY FRIABLE;
MODERATE REACTION WITH HCL; CALCAREOUS
ICEMENT WITH MATRIX SUPPORT; EVIDENCE OF
[FRACTURING FROM CALCITE VEIN RUNNING

THROUGH SPECIMEN NO OTHER VISIBLE
|BEDDING STRUCTURE.

|SILTSTONE = MODERATE BROWN TO MODERATE
/OLIVE BROWN; BRITTLE TO CRUMBLY TENACITY

ICONTAINS SOME LIGHT BROWN CLAY

INTERBEDDED; FRACTURES FROM IRREGULAR TO

BLOCKY; CUTTINGS ARE TABULAR; EARTHY TO
DULL WITH OCCASIONAL SPARKLING LUSTER;

GRITTY TO SILTY TO OCCASIONALLY SLIGHTLY

IGRANULAR TEXTURE; GRADING FROM SANDSTONE
[THICK STRUCTURE; CONTAINS SOME
INTERBEDDED SHALE AND SANDSTONE.

|SHALE = MEDIUM GRAY TO MEDIUM LIGHT GRAY

[=]

{TO PALE BLUISH GRAY WITH OCCASIONAL PALE

PURPLE HUES; BRITTLE TENACITY; MOSTLY

IPLANAR TO OCCASIONALLY BLOCKY FRACTURING
ICUTTINGS ARE PLATY TO TABULAR; DULL
[EEARTHY LUSTER; SMOOTH TO SILTY TEXTURE;

/THIN STRUCTURE; INTERBEDDED WITH

SILTSTONE AND SANDSTONE.

INOTE = DRILLED TO 6144' MD WITH
DIRECTIONAL TOOLS. TRIPPED OUT TO LAY

MUD DATA @ 6148'
MW 9.2 VIS 57 PV 20 YP 23

24 HR MUD | OSS: 1 3

API FL 6.8 GELS 9/17/22 PH 9.9
ICL 1300 CA 20 MBT 200 SOL 5.1

¢l cceéu {
ﬂ
CG 9u
Ttl Gas 100> 100K>|
CO2 20K>f 100K>|
Flare Ht. 100> 100K>|
100K>|
1 100K>|
MW OUT 9.2 VIS 64 FH 11.0
% CG 10u
42 c-1 1
jg CG9u
%% MW IN 9.2 VIS 50%‘310.1
MW QUT 9.2 VIS 51 PH 10.0
Ei MW IN 9.2 VIS 63%9.9
MW QUT925VIS59PHO9
§§ cGou %%
ﬁ Ttl Gas 100><10 Meth C-1 100K>

DOWN DIRECTIONAL TOOLS.

|SHALE = MEDIUM LIGHT GRAY TO PALE BLUISH
IGRAY WITH MODERATE GREENISH YELLOW HUES;

TENACITY IS BRITTLE; FRACTURES FROM

PLANAR TO IRREGULAR TO SLIGHTLY
ISPLINTERY; CUTTINGS ARE PLATY TO TABULAR
{DULL EARTHY LUSTER; THIN STRUCTURE;
INTERBEDDED WITH SANDSTONE AND SHALE.

MW IN 9.4 VIS 6! 10.0
g‘w‘\ MW OUT 9.4 VIS 58 PH 10.0
3 [ CorT————

ISILTSTONE = MODERATE BROWN TO MODERERATE
JOLIVE BROWN TO BROWNISH GRAY; TENACITY

IS BRITTLE TO CRUMBLY; BLOCKY TO

IRREGULAR FRACTURING; CUTTINGS ARE
{TABULAR TO MASSIVE; EARTHY TO OCCASIONAL

CALIB. GAS EQUIPMENT

|SPARKLING LUSTER; GRITTY TO SILTY
{TEXTURE; THICK TO MASSIVE STRUCTURE.

ISANDSTONE = LIGHT GRAY TO LIGHT BROWNISH
/GRAY; QUARTZ FRAMEWORK WITH ABOUT 5%

MW IN 9.45 VIS
MW QUT 9.5 VIS

BLACK LITHIC CLASTS INTERBEDDED; SOME
{TRANSLUCENT TO WHITE COLORATION; COARSE
{TO MEDIUM GRAINED WITH POOR SORTING;
|SUBANGULAR TO SUBROUNDED WITH LOW
|SPHERICITY; FIRMLY FRIABLE TO EASILY

[FRIABLE; MATRIX SUPPORT; ABUNDENT LOOSE
IGRAINS; STRONG REACTION WITH HCL; TRACE

AMOUNTS OF PYRITE AS ACCESSORY; NO

VISIBLE BEDING.

/SHALE = MEDIUM BLUISH GRAY TO GREENISH

GRAY TO MEDIUM GRAY WITH MODERATE

{GREENISH YELLOW AND GRAYISH PURPLE HUES;

TENACITY IS BRITTLE TO SLIGHTLY CRUNCHY;

[PLANAR FRACTURING; CUTTINGS ARE PLANAR

{TO FLAKY; DULL LUSTER; SMOOTH TEXTURE;
{THIN TO LAMINAE STRUCTURE; INTERBEDDED

WITH SILTSTONE AND SANDSTONE.
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G 23u

=

E-SCALE GAS <0-500>

u

i

[l

AX GAS 683u

MAX GAS 397u

ST
MW |Né.45/v%59’
MW OUT 9554562

CG 426u

< Ttl Gas 500>

CcO2 20K>
< Flare Ht. 100>

j % CG 125u

Y

MAX GAS 381u

SANDSTONE = WHITE TO LIGHT GRAY TO

/GREEN ISH GRAY TO TRANSLUCENT; DOMINATE
JIQUARTZ FRAMEWORK WITH LESS THAN 5% BLACK
ILITHIC CLASTS INTERBEDDED; MEDIUM TO

FINE GRAINED WITH FAIR TO POOR SORTING;

ISUNROUNDED TO SUBANGULAR WITH LOW TO

MODERATE SPHERICITY; FIRMLY FRIABLE TO
MODERATE HARDNESS; CALCITE CEMENT;

MODERATE TO STRONG REACTION WITH DILUTE
HCL.

/SILTSTONE = MODERATE BROWN TO DARK
'REDDISH BROWN TO BROWNISH GRAY; TENACITY

IS BRITTLE TO CRUMBLY TO OCCASIONALLY

|SLIGHTLY DENSE; FRACTURES FROM MOSTLY

BLOCKY TO IRREGULAR; CUTTINGS ARE
TABULAR; SILTY TO GRITTY TEXTURE;

IGRADING FROM SANDSTONE; THICK STRUCTURE;
INTERBEDDED WITH SANDSTONE AND SHALE.

ISHALE = PALE BLUE TO GREENISH GRAY TO

MEDIUM GRAY; BRITTLE TO SLIGHTLY CRUNCHY

ITENACITY; FRACTURES FROM PLANAR TO

SPLINTERY; CUTTINGS ARE PLATY TO

ISLIGHTLY ELONGATED; DULL WAXY LUSTER;
ISMOOTH TO OCCASIONALLY SILTY TEXTURE;

SOME SPECIMENS APPEAR TO BE GRADING FROM

{SILTSTONE; THIN STRUCTURE.

I/CARBONACEOUS SHALE = BRONISH BLACK TO
/GRAYISH BLACK TO DARK GRAY; TENACITY IS
BRITTLE TO OCCASIONALLY CRUMBLY;

IRREGULAR TO PLANAR TO SPLINTERY

JFRACTURING; CUTTINGS ARE WEDGELIKE TO

PLANAR; EARTHY DULL TO WAXY LUSTER;

{ISMOOTH TEXTURE; THIN STRUCTURE,;
JINTERBEDDED WITH SHALE AND SILTSTONE AND
/SANDSTONE; TRACE AMOUNTS OF PYRITE
JPRESENT AS AN ACCESSORY.

/SANDSTONE = TRANSLUCENT TO WHITE TO
JLIGHT GRAY TO BROWNISH GRAY AND
JOCCASIONALLY GRAYISH BLUE GRAY; DOMINATE
IQUARTZ FRAMEWORK WITH LESS THAN 5% BLACK

LITHIC CLASTS; TRACE AMOUNTS OF KSPAR;

MOSTLY MEDIUM TO FINE WITH OCCASIONAL
ICOARSE GRAINS; FAIR TO POOR SORTING;

SUBROUNDED TO SUBANGULAR WITH LOW
SPHERICITY; FIRMLY FRIABLE; CALCITE

IMATRIX SUPPORT; STRONG REACTION WITH
HCL; NO VISIBLE BEDDING STRUCTURE;

/SOME FINE GRAINED SPECIMENS APPEAR TO BE
/GRADING TOWARDS SILTSTONE.

1SILTSTONE = MEDIUM GRAY TO BROWNISH GRAY
BRITTLE TO SLIGHTLY DENSE TENACITY;
JRREGULAR TO BLOCKY FRACTURING; CUTTINGS
JARE TABULAR; EARTHY WITH A SLIGHT

SPARKLING LUSTER; SILTY TO GRITTY

[TEXTURE.

ISHALE = MEDIUM DARK GRAY TO OLIVE GRAY;
JBRITTLE TO SLIGHTLY DENSE TENACITY;

PLANAR TO SPLINTERY FRACTURING; CUTTINGS

JARE PLATY; WAXY TO DULL LUSTER; SMOOTH

NN WA

;3?*)

é(‘(‘s 84u

YNNI BV VEES VWO

/

7TO OCCASIONALLY SILTY TEXTURE; THICK

STRUCTURE; INTERBEDED WITH SILTSTONE AND

|SANDSTONE.
|COAL = BLACK; CRUMBLY TO PULVERULENT

TENACITY; FRACTURES FROM BLOCKY TO

JIRREGULAR; CUTTINGS ARE NODULAR TO
WEDGELIKE; RESINOUS TO EARTHY LUSTER;
1SMOOTH TO CLAYEY TEXTURE; THIN STRUCTURE

INTERBEDDED WITH SILTSTONE AND SHALE AND

ICARBONACEOUS SHALE AND SANDSTONE.

SANDSTONE = WHITE TO LIGHT GRAY TO
IMEDIUM GRAY; QUARTZ FRAMEWORK; FINE TO
/MEDIUM FINE GRAINED; WELL SORTED;
/[SUBROUNDED TO SUBANGULAR WITH MODERATE
JSPHERICITY; MODERATE HARD TO FIRMLY
FRIABLE; CALCITE MATRIX SUPPORT; SOME
{LOOSE GRAINS PRESENT IN SAMPLE; TRACE

fl

MAX-GAS 125u ) /?
MAX.GAS 134u 4
MW IN 9.2VIS51PH 9.6 =
185u MW QUT 94 Vi Ha3
Sl
\
\
MAX GAS 25 /*
>

AS 138u

<10

JAMOUNTS OF PYRITE AS ACCESSORY MINERAL.

|SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY
{TO OLIVE GRAY; DENSE TO BRITTLE TENACITY
JFRACTURES FROM PLANAR TO SPLINTERY;
{PLATY CUTTINGS HABIT; DULL WAXY LUSTER;

SMOOTH TEXTURE THAT OCCASIONALLY GRADES

{TOWARDS SILTSTONE; THICK STRUCTURE.

|SILTSTONE = MEDIUM GRAY TO BROWNISH GRAY
1TO MODERATE OLIVE BROWN; DENSE TENACITY;
[FACTURES FROM BLOCKY TO IRREGULAR;

CUTTINGS ARE TABULAR; EARTHY TO WAXY

WITH A SPARKLING LUSTER,; SILTY TO GRITTY

TEXTURE; THICK STRUCTURE; INTERBEDDED

WITH SHALE, CARBONACEOUS SHALE AND
-SANDSTONE.

CG 60u

TG 500>,
C 20K><10
are Ht. 100><10 .
<10
<IN 9.35 VI 100K>

| MW OUT 9.3 VIS 48 PH 93

~

ICARBONACEOUS SHALE = GRAYISH BLACK TO
BROWNISH BLACK TO DARK GRAY; TENACITY IS

BRITTLE TO SLIGHTLY CRUMBLY; PLANAR TO

[SPLINTERY FRACTURING; CUTTINGS ARE PLATY
{TO ELONGATED; EARTHY TO RESINOUS LUSTER;

SMOOTH TEXTURE; THIN STRUCTURE,;

INTERBEDDDED WITH SILTSTONE AND SHALE.
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ISANDSTONE = OFF WHITE TO VERY LIGHT YELL
+OWISH GRAY TO WHITE TO VERY LIGHT GRAY
WITH MODERATE BROWN, BLACK, AND OCCASION

-AL BRILLIANT GREEN HUES; QUARTZ DOMINAT

+E FRAME WORK; PREDOMINATELY GRAIN
/SUPPORED WITH FEW LOOSE GRAINS; CONSISTS

OF CALCITIC CEMENTATION WITH LIGHT TO

MODERATE REACTION TO DILUTE HCL; MATRIX
ICONTAINS 1 TO 3% DARK LITHIC FRAGMAENTS;
/MEDIUM-FINE TO MEDIUM-COARSE TO COARSE

GRAINED; FAIR TO POOR SORTING; SUB-ANGUL

-AR TO ANGULAR TO SUB-ROUNDED ANGULARITY
|, LOW TO MODERATE SPHERICITY; POOR GRADE
|SILTSTONE VISIBLE GRADING WITH POOR GRAD
-E SANDSTONE, VERY SMALL AMOUNT OF

CARBONACEOUS SHALE VISIBLY IN CONTACT

WITH POOR GRADE SANDSTONE CUTTING, NO
JOTHER DISTINGUISHABLE SURFACE FEATURES
[PRESENT IN SAMPLE; TRACE AMOUNTS OF
JACCESSORY MINERAL PYRITE PRESENT AND

\VISIBLY IN CONTACT WITH POOR GRADE CARBO

-NACEOUS SHALE CUTTINGS.

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
{TO OCCASIONAL LIGHT BROWNISH GRAY IN
|ICOLOR; MODERATELY DENSE TO VERY SLIGHTLY
[TOUGH TO SLIGHTLY CRUNCHY TENACITY; IRRE
-GULAR TO SUB-PLANAR TO EARTHY FRACTURE;
IOCCASIONAL MASSIVE TO ELONGATED TO WEDGE
ILIKE TO SUB-PLATY CUTTINGS HABIT; DULL

{TO EARTHY DULL TO OCCASIONAL SEMI-WAXY
{TO SEMI-FROSTED LUSTER; MODERATELY
ISMOOTH TO VERY SLIGHTY SILTY TEXTURE;
/POOR GRADE SILSTONE VISIBLE GRADING WITH

POOR GRADE SANDSTONE, VERY THIN COAL

ILAMINAE VISIBLE IN SHALE CUTTING, POOR
{GRADE CARBONACEOUS SHALE CUTTING VISIBLY
IN CONTACT WITH SHALE CUTTING, NO OTHER
DISTINGUISHABLE STRUCTURAL FEATURES

PRESENT IN SAMPLE; TRACE AMOUNTS OF

PYRITE PRESENT IN SAMPLE.

/SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
Y IN COLOR; MODERATELY DENSE TO VERY
/SLIGHTLY TOUGH TENACITY; IRREGULAR TO
/SUB-PLANAR TO EARTHY-HACKLY FRACTURE;

/SUB-PLATY TO SUB-TABULAR TO SUB-NODULAR
ICUTTINGS HABIT; DULL TO EARTHY DULL TO

OCCASIONAL VERY SLIGHTLY SEMI-SPARKLING

ILUSTER; VERY SLIGHTLY CLAYEY TO VERY
|SLIGHTLY GRITTY TEXTURE; POOR GRADE SILT

-STONE VISIBLE GRADING WITH POOR GRADE
/SANDSTONE, POOR GRADE CARBONACEOUS
|SHALE CUTTING IN CONTACT WITH SHALE CUTT
-ING, NO OTHER DISTINGUISHABLE STRUCTURA
-L FEATURES PRESENT IN SAMPLE; TRACE

JAMOUNTS OF ACCESSORY MINERAL PYRITE

\VISIBLY IN CONTACT WITH POOR GRADE CARBO

NACEOUS SHALE CUTTING IN SAMPLE.
INOTE = CONDUCT SHORT WIPER TRIP FROM

18304' TO WASATCH G TO CLEAN HOLE BEFORE
DRILLING INTO OHIO CREEK FORMATION.

|SHALE = MEDIUM BLUISH GRAY TO MEDIUM
LIGHT GRAY WITH OCCASIONAL DUSKY YELLOW

HUES; BRITTLE TENACITY; PLANAR TO
ISPLINTERY FRACTURING; CUTINGS ARE PLATY

'TO ELONGATED; WAXY TO DULL TO SLIGHTLY

[EARTHY LUSTER; SMOOTH TEXTURE; LAMINAE
|STRUCTURE.

{CARBONACEOUS SHALE = BLACK TO BROWNISH
1BLACK TO GRAYISH BLACK; VERY BRITTLE

'TO CRUMBLY TENACITY; FRACTURES FROM
PLANAR TO OCCASIONALLY CONCHOIDAL;

ICUTTINGS ARE TABULAR TO WEDGELIKE;

EARTHY TO SLIGHTLY RESINOUS LUSTER;

{THIN STRUCTURE.
ISANDSTONE = WHITE TO VERY LIGHT GRAY;

FINE TO MEDIUM GRAINED WITH FAIR SORTING

1SUBROUNDED WITH SUBANGULAR WITH LOW TO

MODERATE SPHERICITY; FIRMLY FRIABLE;

1QUARTZ DOMINATE; PREDOMINATELY LOOSE

UNCONSOLIDATED GRAINS WITH FEW GRAIN

1SUPPORTED CUTTINGS; CONSISTS OF CALCITIC
ICEMENTATION WITH LIGHT TO MODERATE
'REACTION TO DILUTE HCL; MATRIX CONTAINS

{1 TO 3% DARK LITHIC FRAGMENTS; NO VISIBL
-E ACCESSORY MINERALS PRESENT IN SAMPLE.

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

COLOR; VERY SLIGHTLY DENSE TO MODERATELY

BRITTLE TO OCCASIONAL CRUMBLY TENACITY;

IRREGULAR TO SUB-PLANAR TO EARHTHY
JHACKLY FRACTURE; SUB-TABULAR TO SUB-
INODULAR TO OCCASINAL SEMI-PLATY CUTTINGS
{HABIT; DULL TO EARTHY DULL TO OCCASIONAL
JVERY SLIGHTLY SEMI-SPARKLING LUSTER;

/SLIGHTLY CLAYEY TO VERY SLIGHTLY GRITTY
JTEXTURE; POOR GRADE SILSTONE VISIBLE
/GRADING WITH POOR GRADE SANDSTONE,
|POOR GRADE SILTSTONE VISIBLE BEDDING WIT
-H POOR GRADE SHALE, NO LAMINAE OR OTHER

= —_
NS 20250 -
ﬁ—/ T 9. 57 PH 9.6 T/
™ GAS 140u g )
) _
< Ttl Gas 500> - 100K>
< cO2 20K>y 2 100K>
< X ORArSHPPM 100> 100K>
CG 55u 100K>
100K>
X GAS 119u
B //
/ (
CG 107u -
MW IN 2% 51PHO.7
MW, oug\a\z IS 51 PH 9.5
? CG 126u ?
VIS 48 PH
9.4
TA @ 8381'
MW 9{2 VIS 54 PV 20 YR 21
CG 15u 80 GFLS 114 PHOY
let1300 cA 20 M 0 soL 4.7
24 HR MUD LOSS: 2846.6
0 CfillGas 500> 100K>
0 cOo2 20K>y 100K>
0 Flare Ht. 100> 100K>
100K>
100K>
CG2
MAX

DINSTINGUISHABLE STRUCTURAL FEATURES

PRESENT; NO ACCESSORY MINERALS PRESENT

1IN SAMPLE.



<

11/05/2010

<300

0>

<50

0>

WF 700 @ §5'

RESET TOTCO

T

i

MI616 6x12's

NB #3 9.875" S|

<300

920 TOURAVGINOB

WF 600 @ 9535'

>|
>|

J 2

NIGHT TOUR

=

CG 25u

0048

.25 VIS 52
MW OUT 9.3 VIS 51

9.8
9.6

|
|

CG 30u

e

0088

MAX GAS 806u

i

0068

0006

CG 102u
J
MW IN 9.2 YIS 55 PH 9
MW OUT 9.3 VIS 52 PH 8.7
{
CG 34u i
< Til Gas <10 & eth C-1 100K>|
< cOo2 S:\ 100K>
< Flare Ht. J op C-3 100K>
(¢ Butn C-4 100K>
<10 ( Pent C-5 100K>|
& CG 992u

/SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

'TO OCCASIONAL MEDIUM GRAY WITH OCCASIONA

-L LIGHT GRAY AND PALE RED PURPLE MOTTL-
IING IN COLOR; SLIGHTLY DENSE TO OCCASION
AL CRUMBLY TO SLIGHTLY CRUNCHY TENACITY
J, IRREGULAR TO SUB-PLANAR TO EARTHY
IFRACTURE; OCCASIONAL MASSIVE TO WEDGE
{LIKE TO OCCASIONAL ELONGATED TO SEMI-
JPLATY CUTTINGS HABIT; DULL TO EARTHY

DULL TO OCCASIONAL SEMI-FROSTED TO SEMI-

WWAXY LUSTER; MODERATELY SMOOTH TO
JVERY SLIGHTLY SILTY TEXTURE; POOR GRADE

SANDSTONE VISIBLE GRADING AND INTERBEDDI

+NG WITH POOR GRADE SILTSTONE, NO LAMINA
-E OR OTHER DISTINGUISHABLE STRUCTURAL
[FEATURES PRESENT; TRACE AMOUNTS OF
JACCESSORY MINERAL PYRITE VISIBLY IN

CONTACT WITH POOR GRADE SANDSTONE

|CUTTING IN SAMPLE.

ICARBONACEOUS SHALE = DARK BROWNISH
IGRAY TO BROWNISH BLACK TO OCCASIONAL
{OLIVE BLACK IN COLOR; MODERATELY DENSE
{TO SLIGHTLY CRUNCHY TENACITY; IRREGULAR

TO SUB-BLOCKY TO EARTHY-HACKLY FRACTURE

J, SUB-TABULAR TO SUB-NODULAR TO MOSTLY

SMALL CUTTINGS HABIT; DULL TO EARTHY DUL

-L TO OCCASIONAL VERY SLIGHTLY SEMI-SPAR

-KLING LUSTER; SLIGHTLY CLAYEY TO VERY

|SLIGHTLY GRITTY TEXTURE; POOR GRADE SILT
-STONE VISIBLE GRADING WITH POOR GRADE
/SANDSTONE, POOR GRADE SILTSTONE VISIBLE
/BEDDING WITH POOR GRADE SHALE, NO LAMINA
+E OR OTHER DISTINGUISHABLE STRUCTURAL
[FEATURES PRESENT; TRACE AMOUNTS OF
JACCESSORY MINERAL PYRITE VISIBLY IN
ICONTACT WITH POOR GRADE CARBONACEOUS

SHALE CUTTING.

/SANDSTONE = OFF WHITE TO WHITE TO VERY
JLIGHT GRAY TO TRANSLUCENT WITH FEW BLACK

00T6

IéAx GAS 642u

MW IN;J

.2 VIS 54 EH}

JAND MODERATE BROWN HUES; QUARTZ DOMINATE

FRAME WORK; PREDOMINATELY UNCONSOLIDATED

JLOOSE GRAINS WITH FEW GRAIN SUPPORTED

CUTTINGS; CONSISTS OF CALCITIC CEMENTATI

+-ON WITH MODERATE TO MODERATELY HIGH

00¢6

& CG 1479u

MW OUT 9.2 VIS52

W

/REACTION TO DILUTE HCL,; MATRIX CONTAINS

3 TO 5% DARK LITHIC FRAGMENTS; QUARTZ

ICUTTINGS RANGE FROM SMOKY TO MOSTLY
{TRANSLUCENT; MEDIUM-FINE TO COARSE GRAIN

-ED; FAIR TO POOR SORTING; SUB-ANGULAR

[TO ANGULAR TO SUB-ROUNDED; LOW TO
IMODERATE SPHERICITY; POOR GRADE SILTSTON

-E VISIBLE GRADING WITH POOR GRADE SANDS

-TONE, SMALL AMOUNT OF CARBONACEOUS SHAL

-E IN VISIBLE CONTACT WITH POOR GRADE

CG 104u

RESET TOTCO

/SANDSTONE, NO OTHER DISTINGUISHABLE
ISTRUCTURAL FEATURES PRESENT; TRACE

AMOUNTS OF ACCESSORY MINERAL PYRITE

{PRESENT IN SAMPLE.

00€6

Tﬂ

GAS 287u

SHALE = MEDIUM DARK GRAY TO MEDIUM GRAY
{TO OLIVE GRAY TO MEDIUM BLUISH GRAY WITH

OCCASIONAL GRAYISH RED PURPLE HUES;

|SLIGHTLY DENSE TO BRITTLE TO CRUNCHY

TENACITY; PLANAR FRACTURING; CUTTINGS

anl

G 95u

CL 1300 GA 40 MBT 15.0

1 3725.4

H9.6
L 4.7

JARE PLATY TO TABULAR TO ELONGATED;
JDULL TO EARTHY DULL TO OCCASIONAL SEMI-
WAXY TO SEMI-FROSTED LUSTER; MODERATELY

SMOOTH TO VERY SLIGHTLY SLIGHTLY TO
SLIGHLTY CLAYEY TEXTURE; POOR GRADE SILT

00v6

MAX GAS 42

24 HR MUDLO

-STONE VISIBLE GRADING WITH POOR GRADE
1SANDSTONE, VERY THIN COAL LAMINAE VISIBL
-E IN SHALE CUTTING, NO OTHER DISTINGUIS
-HALBLE STRUCTURAL FEATURES PRESENT,;

NO ACCESSORY MINERALS VISIBLY PRESENT

CG 366u

OMAX

00K>

1IN SAMPLE.
ISILTSTONE = DARK REDDISH BROWN TO

MODERATE OLIVE BROWN TO MEDIUM DARK GRAY

{TO BROWNISH GRAY; DENSE TO SLIGHTLY

0056

3

<IN 9.%

VisBeRLG6 100K>

100K>|
100K>|
0K>

BRITTLE TENACITY; IRREGULAR TO BLOCKY

JFRACTURING; CUTTINGS ARE TABULAR TO
JWEDGELIKE; WAXY TO DULL WITH AN

OCCASIONAL SPARKLING LUSTER; SILTY TO

JGRITTY TEXTURE; THICK STRUCTURE.

0 Cc0o2
< Flare Ht.

20u
imiinESEE

[CMW-OUT

|SANDSTONE = TRANSLUCENT TO VERY LIGHT
1GRAY TO WHITE; DOMINATE QUARTZ FRAMEWORK

'WITH APPROXIMATELY 5-10% BLACK LITHIC

ICLASTS INTERBEDDED; MEDIUM FINE TO

0096

u

MEDIUM GRAINED WITH FAIR SORTING,;
1SUBANGULAR TO SUBROUNDED WITH LOW

SPHERICITY; FIRMLY FRIABLE WITH ABUNDENT
LOOSE GRAINS; CALCITE CEMENT; MATRIX
SUPPORT; STRONG REACTION WITH HCL; TRACE

?@s 155u

JAMOUNTS OF PYRITE IN SAMPLE AS AN
JACCESSORY MINERAL.

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

0016

20u

CG 90u

APTFL 7.2°GELS
CL 1200 CA 40"
24 HR MUD LOSS:

JIN COLOR; MODERATELY DENSE TO SLIGHTLY

CRUMBLY TENACITY; IRREGULAR TO SUB-BLOCK

Y TO EARTHY-HACKLY FRACTURE; SUB-TABULA
+R TO SUB-NODULAR TO OCCASIONAL WEDGE

LIKE TO ELONGATED CUTTINGS HABIT; DULL

el

{TO EARTHY DULL TO OCCASIONAL VERY SLIGHT
LY SEMI-SPARKLING LUSTER; SEMI-SMOOTH

'TO SLIGHTLY CLAYEY TO VERY SLIGHTLY GRIT



\i
0086

T TY TEXTURE; VERY THIN COAL LAMINAE VISI
-BLE IN CARBONACEOUS SHALE CUTTING, VERY
1SMALL AMOUNT OF COAL AND CARBONACEOUS
/SHALE VISIBLY EFFERVECING IN SAMPLE; NO
JACCESSORY MINERALS PRESENT IN SAMPLE.

11/07/2010

DAY TOUR

WE 550 & Ok ISHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

WITH AN OCCASIONAL GRAYISH RED PURPLE

HUE; BRITTLE TENACITY; PLANAR TO

JSPLINTERY FRACTURING; CUTTINGS ARE PLATY
{TO FLAKY TO ELONGATED; EARTHY TO DULL TO
WAXY LUSTER; SMOOTH TEXTURE; THIN TO

{THICK STRUCTURE; INTERBEDDED WITH
SILTSTONE AND SANDSTONE AND CARBONACEOUS
JSHALE.

NOTE: DRILLED INTERMEDIATE TD @ 10004'
|ON 11/07/2010. DRILL 10' NEW FORMATION.
|PERFROM FIT TO 860 PSI = 11.0 EMW ON
112/02/2010.

0000T

ISANDSTONE = TRANSLUCENT TO WHITE TO
IVERY LIGHT GRAY TO LIGHT GRAY TO MEDIUM
LIGHT GRAY TO LIGHT BROWNISH GRAY TO
BROWNISH GRAY COLOR; QUARTZ FRAMEWORK
’ IWITH 10-30% LITHIC FRAGMENTS; UPPER FINE
Cl- 1300 Car ZBMBT 12550 TO LOWER MEDIUM GRAIN SIZE; VERY WELL
7 24 HRMUD'| 0SS:722 0 TO FAIR SORTING WITH SOME SAMPLES BEING
To7C0 BowN FAIR TO SLIGHTLY POOR SORTING; ROUND TO
SUBROUND TO SUBANGULAR ANGULARITY;
HIGH TO MODERATE SPHERICITY; SURFACE
FEATURES OF FROSTED OR POLISHED GRAINS;
EASILY FRIABLE TO FRIABLE TO FIRMLY
FRIABLE HARDNESS; GRAIN SUPPORTED;
HIGHLY REACTIVE WITH A 10% HCL SOLUTION
ToTC0 BESTARIED INDICATING CALCITE CEMENTATION; NO
[ CZazi— VISIBLE BEDDING STRUCTURES; SAMPLE
= ICONTAINS MANY LOOSE GRAINS; TRACE PYRITE
: WVISIBLE IN THE SAMPLE AS AN ACCESSORY
MINERAL; INTERBEDDED WITH SILTSTONE AND
SHALE.

<BescALE TTCORS <0-20080K><H
Flare Ht. 100>g;

NB#6 6.125" HC
QD406F JETS 3x1:
IN@ 10004' DRLD
85:43:20 HRS.
TOTCO DOWN

00TOT

TOTCO RESTARTED

M
MAX

/SHALE = MEDIUM LIGHT GRAY TO MEDIUM DARK
{GRAY IN COLOR; BRITTLE TO CRUNCHY
TENACITY; PLATY TO FLAKY CUTTINGS HABIT,
[EARTHY TO DULL LUSTER; SMOOTH TO CLAYEY
TEXTURE; LAMINAE STRUCTURE VISIBLE ON
/SOME SAMPLES; INTERBEDDED WITH SANDSTONE
/AND SILTSTONE; NO VISIBLE ACCESSORY
MINERALS PRESENT IN THE SAMPLE.

Ll
02 3727ppm

00201

5 9
{1
MW IN974 VIS 5:
MW QUT 94

12/03/2010

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
{GRAY TO DARK GRAY TO LIGHT OLIVE GRAY
WITH SOME SAMPLES BEING A GREENISH GRAY
COLOR; CRUMBLY TO CRUNCHY TO PULVERENT
TENACITY; BLOCKY TO PLANAR FRACTURE;
IMASSIVE TO PLATY TO TABULAR CUTTINGS
HABIT; EARTHY TO DULL TO SLIGHTLY WAXY
JLUSTER; CLAYEY TO SILTY TO GRITTY
JTEXTURE; LAMINAE TO THIN STRUCTURE;

Aﬁgs %]% = INTERBEDDED WITH SANDSTONE, SHALE AND
T 'THIN BEDS OF CARBONACEOUS SHALE; SAMPLE

GAS 16241

e

00€0T

INCLUDED A SHALE SAMPLE WITH A VEIN OF
PYRITE; NO OTHER ACCESSORY MINERALS
|PRESENT IN THE SAMPLE.

0001

SANDSTONE = OFF WHITE TO LIGHT GRAY TO
MEDIUM GRAY; MODERATE FRIABLE TO VERY
{HARD; SUBANGULAR TO SUBROUND; FAIR TO
'WELL SORTED,; 3-5% CARBONACEOUS MATERIAL
IN SAMPLE FRAGMENTS; PREDOMINANTLY GRAIN
|SUPPORTED; MODERATELY TO HIGHLY
CALCAREOUS; THINLY INTERBEDDED WITH

|LOW GRADE COAL/CARBONACEOQOUS SHALE;
VERY FINE TO UPPER FINE GRAIN; LOW TO
MODERATE SPHERICITY; NO VISIBLE
JHYDROCARBON INDICATORS.

A

&

z

=

g
00S0T

DAY TOUR
WF 400 @ 10537
5.1159u

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO MEDIUM GRAY; GRADES TO LIGHT GRAY
SHANGE OUT H2 BOTTLE - SILTSTONE; PREDOMINANTLY GRAIN SUPPORTED
IWITH SILICA AND CALCITE MATRIX; VERY
FINE TO FINE GRAIN; SOME LOOSE GRAINS IN
ISAMPLE; FAIR TO WELL SORTED; SUBANGULAR
[TO ROUND; MODERATE SPHERICITY; FRIABLE
ITO VERY HARD; HIGHLY CALCAREOUS; THINLY
IINTERBEDDED WITH CARBONACEOUS SHALE/
ICOAL; TRACE AMOUNTS OF KAOLINITE IN
SAMPLE FRAGMENTS.

LIB GAS EQUIPMENT

0090T

CG 1299u

%Lzm 089u | MW IN-9-4VISH2-
| FMW OUT 9.4 VIS

=

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
/SOME MEDIUM GRAY; GRADES TO LIGHT MEDIUM
GRAY SILTSTONE; ANGULAR TO SUBROUND;
MODERATE SPHERICITY; FAIRLY SORTED; VERY
IFINE TO FINE GRAIN; SOME TO ABUNDANT
LOOSE GRAINS; PREDOMINANTLY GRAIN
|SUPPORTED SAMPLE FRAGMENTS WITH SILICA
JAND CALCITE CEMENT; MODERATELY TO HIGHLY
CALCAREOUS; THINLY INTERBEDDED WITH
ICARBONACEOUS SHALE/COAL AND SILTSTONE;
INO VISIBLE HYDROCARBON INDICATORS.

00401

/SILTSTONE = LIGHT GRAY TO MEDIUM GRAY
/SOME DARK GRAY; MODERATE FRIABLE TO
HARD; PLATY TO FLAKY CUTTINGS HABIT;
IGRITTY TO SUCROSIC TEXTURE; SPARKLING TO
[EEARTHY LUSTER,; THINLY INTERBEDDED WITH
SANDSTONE AND SHALE.

0080T

1ISANDSTONE = OFF WHITE TO VERY LIGHT GRAY



<300 ROE 0>

<50 Avg W§ 0>
NIGHT TOUR

W

WF 300 @ 11208

W

12/4/2010
<300 RO 0>
<50 Avg WOB 0>

s

WMAJ\]\

004TT 009TT 00STT 00vTT 00€TT 00ZTT 00TTT 000TT 00601
?‘r

008TT

006TT

i

i AR

Ttl Gas 2K>y
Cc02 20K><10 . < cEthn OK>|
Flare Ht. 100><400.OATA G PI6B:C-3 100K>
<O 940 vissBHR G-fp 100K>
2008u <A0 FL 8 >

?ﬂb

MAX GAS-725u

MA;

~
a1
-
c

MW QUT 9.4 VAS

CO2 13240p,
u

MW IN Q.gV/IS 53

£

'TO MEDIUM GRAY; GRADES TO LIGHT GRAY

/SILTSTONE; PREDOMINANTLY GRAIN SUPPORTED

WITH SILICA CEMENT; VERY FINE TO UPPER

[FINE GRAIN; ABUNDANT LOOSE GRAIN; FAIRLY

SORTED, LOW TO MODERATE SPHERICITY;
ANGULAR TO SUBROUND; FRIABLE TO MODERATE

JHARD; THINLY INTERBEDDED W/ CARBONACEOUS
|SHALE/COAL.

INOTE: HIGH GAS IS BLEEDING INTO THE WELL
JBORE FROM UP HOLE. CONNECTION GASES
JOBSERVED ON MUD LOG FROM ABOUT 2150

STROKES.

SHALE = VERY LIGHT GRAY TO MEDIUM LIGHT
/GRAY TO MEDIUM GRAY IN COLOR; BRITTLE

{TO CRUNCHY TENACITY; PLANAR TO IRREGULAR
[FRACTURE; MASSIVE TO PLATY TO TABULAR TO

'WEDGELIKE CUTTINGS HABIT; DULL TO
EARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;

{THIN TO LAMINAE STRUCTURE VISIBLE IN THE

SAMPLE; INTERBEDDED WITH SANDSTONE,
SILTSTONE AND VERY THIN BEDS OF
CARBONACEOUS SHALE; NO ACCESSORY MINERAL
FOUND IN THE SAMPLE.

CARBONACEOUS SHALE = DARK GRAY TO ALMOST
BLACK TO BLACK IN COLOR; DENSE TO
BRITTLE TENACITY; IRREGULAR TO BLOCKY

JFRACTURE; PLATY TO WEDGELIKE TO BLADED
JCUTTINGS HABIT; EARTHY TO DULL TO WAXY
iTO ALMOST GREASY LUSTER; SMOOTH TO

CLAYEY TO SILTY TEXTURE; NO VISIBLE

ISTRUCTURE PRESENT IN THE SAMPLE.

/SILTSTONE = COLOR RANGES FROM VERY LIGHT
1GRAY TO MEDIUM GRAY TO VERY DARK GRAY;

TOUGH TO DENSE TENACITY; IRREGULAR TO
BLOCKY FRACTURE; MASSIVE CUTTINGS HABIT;

JEARTHY TO DULL TO GREASY TO SLIGHTLY
|RESINOUS; SILTY TO GRITTY TO ALMOST
IGRANULAR TEXTURE; NO VISIBLE STRUCTURE

T

i
C-54321 ~

PRESENT IN THE SAMPLE; INTERBEDDED WITH

ISANDSTONE, SHALE AND CARBONACEOUS SHALE;

NO ACCESSORY MINERALS VISIBLE IN THE

|SAMPLE.

S 637u

ki

L

/SANDSTONE = WHITE TO VERY LIGHT GRAY TO
JLIGHT GRAY TO MEDIUM GRAY IN COLOR;
1QUARTZ FRAMEWORK WITH 10-30% LITHIC

FRAGMENTS; UPPER FINE TO LOWER MEDIUM

IGRAIN SIZE WITH LOOSE GRAINS BEING UPPER

i)

4

/MEDIUM; WELL TO FAIR SORTING; SUBANGULAR

'TO SUBROUND ANGULARITY; HIGH TO MODERATE

JSPHERICITY; SURFACE FEATURE INCLUDE
JFROSTED AND POLISHED GRAINS POSSIBLY
JDUE TO MECHANICAL ABRASION; FRIABLE TO

Ttl Gas

2K>|

FIRMLY FRIABLE TO MODERATELY HARD

JHARDNESS; HIGHLY REACTIVE WITH A 10% HCL

SOLUTION INDICATING CALCITE CEMENTATION;
GRAIN SUPPORTED WITH NO VISIBLE BEDDING
SURFACES; INTERBEDDED WITH SHALE AND

A ATA
8o ®
N

CGo9 re Ht.

20K>y
100>

ICARBONACEOUS SHALE; NO ACCESSORY
JMINERALS VISIBLE IN THE SAMPLE.

CARBONACEOUS SHALE = DARK GRAY TO ALMOST
BLACK TO BLACK IN COLOR; DENSE TO

BRITTLE TENACITY; IRREGULAR TO BLOCKY
JFRACTURE; PLATY TO WEDGELIKE TO BLADED

CUTTINGS HABIT; EARTHY TO DULL TO WAXY
'TO ALMOST GREASY LUSTER; SMOOTH TO

ICLAYEY TO SILTY TEXTURE; NO VISIBLE

(i
MW IN 9/4 VIS 60
W QUT 9

J/STRUCTURE PRESENT IN THE SAMPLE.

|SANDSTONE = OFF WHITE TO LIGHT GRAY TO
JOLIVE GRAY; FRIABLE TO VERY HARD; FAIR

'TO WELL SORTED; MODERATE SPHERICITY;

IVERY FINE TO FINE GRAIN; SUBANGULAR TO
'ROUND; PREDOMINANTLY GRAIN SUPPORTED

'WITH SILICA MATRIX; <10% KAOLINITE IN

ISAMPLE; THINLY INTERBEDDED WITH COAL/

CARBONACEOUS SHALE; SLIGHTLY TO

- |

IMODERATELY CALCAREOUS.

JSILTSTONE = MEDIUM GRAY TO LIGHT GRAY;
HARD TO BRITTLE; PLATY TO FLAKY CUTTINGS
HABIT; SPARKLING TO EARTHY LUSTER; SILTY

[TO SUCROSIC TEXTURE; GRADATION AND THIN

INTERBEDDING WITH SANDSTONE AND SHALE;

[TRACE LOOSE SAND GRAINS IN SAMPLE FRAGS;
ISANDSTONE = LIGHT OLIVE GRAY TO LIGHT

GRAY TO OFF WHITE; FRIABLE TO MODERATE

JHARD; PREDOMINANTLY GRAIN SUPPORTED

'WITH SILICA AND MINOR KAOLINITE CEMENT;

JANGULAR TO SUBROUND; FAIR TO WELL
J/SORTED,; MODERATE SPHERICITY; VERY FINE

MW OUT 9.4S 49 pH
LAME

ol

{TO UPPER FINE GRAIN; GRADATION TO MEDIUM
JGRAY SILTSTONE; 3-5% CARBONACEOQOUS SHALE/
JCOAL FLECKS IN SAMPLE FRAGMENTS; NO
JVISIBLE HYDROCARBON INDICATORS.

IJCARBONACEOUS SHALE = BROWNISH GRAY TO
JOLIVE GRAY TO DARK GRAY; PLATY TO SCALY
1TO WEDGELIKE CUTTINGS HABIT, BRITTLE TO
JHARD; SUCROSIC TO MATTE TEXTURE; THINLY
INTERBEDDED WITH COAL LAMINAE; GRADATION

T TRy

1TO LIGHT OLIVE GRAY SILTSTONE; EARTHY

JLUSTER.



NIGHT TOUR ?}
WE 200 @ 12296£\

12/05/2010 5
<300 RO 0>
<50 Avg W%B 0>

CAMEO @ 12593

DAY TOUR g

DAY TOUR

ROLLINS @ 1286

<50 Avg

TRANSCOZZETT 13020

%
i
R
i

COZZETTE @ 13

006¢T 008¢T 00421 009¢1 00S¢T 00 74" 00€CT 00c¢1 00TZCT 000¢T

000€T

VAR ATA @ 17707‘ S_> -

CI lSIXLCa+ 4QMB§=2 ’%OL 5

A

. IIAY GAS-2043

1SILTSTONE = MEDIUM GRAY TO DARK GRAY TQ
{OLIVE GRAY; HARD TO BRITTLE; GRITTY TO
1SANDY TEXTURE; GRADATION TO OLIVE GRAY
1SANDSTONE; THINLY INTERBEDDED WITH
SANDSTONE AND CARBONACEOUS SHALE.

ICOAL = BLACK TO BROWNISH BLACK; BLOCKY
{TO PLATY CUTTINGS HABIT, SHINY TO EARTHY

LUSTER; NO VISIBLE DEGASSING; THINLY

JNTERBEDDED WITH CARBONACEOUS SHALE;
{EVIDENCE OF SUB DEVELOPED COAL; MATTE
{TEXTURE.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
WITH MINOR LIGHT OLIVE GRAY; PREDOMINANT
JGRAIN SUPPORTED WITH SILICA AND KAOLIN

CEMENT; SUBANGULAR TO SUBROUND; FAIRLY

/SORTED; MODERATE SPHERICITY; VERY FINE
{TO UPPER FINE GRAIN WITH SOME MEDIUM

LOOSE GRAIN; 1-3% CARBONACEOQOUS SHALE/

1COAL FLECKS IN SAMPLE FRAGMENTS; NO
{TRACE ACCESSORY MINERALS OBSERVED; NO
"MW 9.45 VIS 53 PX 20 VISIBLE HYDROCARBON INDICATORS; SLIGHTLY
API FL-7- 2 GELS 10/24/15 pH 10. im

7
{CARBONACEOUS SHALE = VERY DARK GRAY TO
{BLACK IN COLOR; DENSE TO BRITTLE TO
1CRUMBLY TENACITY; IRREGULAR TO PLANAR
{FRACTURE; MASSIVE TO PLATY TO TABULAR
/WITH SOME SAMPLES BEING WEDGELIKE TO
BLADED IN CUTTINGS HABIT; EARTHY TO DULL

CALCAREOUS.

'TO GREASY TO RESINOUS LUSTER; SMOOTH

iTO CLAYEY TEXTURE; LAMINAE TO NO VISIBLE
J/STRUCTURE; INTERBEDDED WITH SANDSTONE
JAND COAL; NO VISIBLE ACCESSORY MINERALS
JPRESENT IN THE SAMPLE.

JSHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
JTO MEDIUM GRAY COLOR; BRITTLE TO CRUMBLY
JTO PULVERULENT TENACITY; PLANAR TO
JSPLINTERY FRACTURE; PLATY TO FLAKY TO
IBLADED CUTTINGS HABIT; DULL TO EARTHY

@

Igmj

JLUSTER; SMOOTH TO CLAYEY TEXTURE; NO
F—JVISIBLE STRUCTURE PRESENT IN THE SAMPLE;

'THIN BEDS IN MORE MASSIVE SANDSTONE AND
CARBONACEOUS SHALE BEDS; NO ACCESSORY

IMINERALS PRESENT IN THE SAMPLE.

GAS 1929u

1COAL = BLACK TO BROWNISH BLACK; BLOCKY
1TO PLATY CUTTINGS HABIT; SHINY TO EARTHY
JLUSTER; NO VISIBLE DEGASSING; THINLY
JINTERBEDDED WITH CARBONACEOUS SHALE;

JEVIDENCE OF SUB DEVELOPED COAL; MATTE
TEXTURE.

{CARBONACEOUS SHALE = VERY DARK GRAY TO

sBLACK IN COLOR; BRITTLE TO CRUNCHY

TENACITY WITH A FEW SAMPLES BEING DENSE;

——IRREGULAR TO BLOCKY TO PLANAR FRACTURE;
IMASSIVE TO PLATY TO WEDGELIKE CUTTINGS
JHABIT; DULL TO WAXY TO GREASY TO
JRESINOUS LUSTER; SMOOTH TO CLAYEY TO

ISILTY TEXTURE; LAMINAE STRUCTURE VISIBLE
1IN SOME OF THE SAMPLES; INTERBEDDED WITH
1SANDSTONE AND LARGE AMOUNTS OF COAL;
JCOAL SEEN VISIBLE DEGASSING IN THE

SAMPLE; NO ACCESSORY MINERALS VISIBLE

AX_GAS 1930u

u

1IN THE SAMPLE.

JSANDSTONE = OLIVE GRAY TO LIGHT GRAY TO
JOFF WHITE; PREDOMINANTLY GRAIN SUPPORTED

\WITH SILICA AND MINOR KAOLIN CEMENT; MOD

JWELL SORTED; VERY FINE TO UPPER FINE TO
JMINOR MEDIUM GRAIN; MODERATE SPHERICITY;

ISUBROUND TO SUBANGULAR,; 2-4% COAL/
ICARBONACEOUS SHALE FLECKS IN SAMPLE

SPECIMENS; SLIGHTLY CALCAREOUS; NO

VISIBLE HYDROCARBON INDICATORS; GRADES
{TO LIGHT OLIVE GRAY SILTSTONE.

“COAL = BLACK TO BROWNISH BLACK; BLOCKY
TO PLATY CUTTINGS HABIT; VITREOUS TO

JEARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;

SOME VISIBLE DEGASSING IN SAMPLE FRAGS;

{THINLY INTERBEDDED WITH CARBONACEOUS

SHALE; NO TRACE ACCESSORY MINERALS IN

ISAMPLE; BLOCKY TO PLANAR FRACTURE.

|ROLLINS SANDSTONE = OFF WHITE TO LIGHT
1OLIVE GRAY; PREDOMINANTLY LOOSE GRAINS;

SUBROUND TO SUBANGULAR TO ROUND;

JWELL SORTED; MOD TO HIGH SPHERICITY;

UPPER VERY FINE TO LOWER MEDIUM GRAIN;
MINOR PRESERVED SPECIMENS; TRANSPARENT
'TO OPAQUE; FROSTED; MINOR ABRASION ON
GRAINS DUE TO PDC BIT ACTION; PRESERVED
SPECIMENS SHOW THINLY INTERBEDDED WITH

IB GAS EQUIPMENT

Ttl Gas

{CARBONACEOUS SHALE; TRACE ACCESSORY

MINERAL OF MICROPYRITE; NO VISIBLE

HYDROCARBON INDICATORS; NO VISIBLE RXN
1TO HCI.

CcO2 20K>
Flare Ht. 100>

ISILTSTONE = MEDIUM GRAY TO LIGHT OLIVE
JGRAY TO LIGHT GRAY; HARD TENACITY; SILTY

'TO GRITTY TEXTURE; GRADATION TO LIGHT

1GRAY SANDSTONE; SPARKLING TO SEMI EARTHY
JLUSTER; THINLY INTERBEDDED WITH SHALE

i}

ICARBONACEOUS SHALE AND SANDSTONE.

SANDSTONE = OFF WHITE TO LIGHT OLIVE



1GRAY TO MEDIUM GRAY; HARD TO MODERATE

FRIABLE; PREDOMINANTLY GRAIN SUPPORTED

JWITH ABUNDANT LOOSE GRAINS; PRESERVED

|SPECIMENS SHOW NO REACTION TO HCI; FAIR

JTO WELL SORTED; SUBANGULAR TO SUBROUND;

\VERY FINE TO UPPER FINE GRAIN; MODERATE

1TO WELL SPHERICITY; GRADES TO SILTSTONE.
ICOAL = BLACK IN COLOR; PULVERULENT IN

TENACITY; IRREGULAR TO BLOCKY FRACTURE;
MASSIVE TO PLATY TO BLADED CUTTINGS

JHABIT; GREASY TO RESINOUS TO VITREOUS
JUNDER LIGHT; SMOOTH TEXTURE; NO VISIBLE

STRUCTURE PRESENT IN THE SAMPLE; SAMPLE
SEEN DEGASSING IN SAMPLE TRAY; NO

JACCESSORY MINERALS PRESENT IN THE

SAMPLE; INTERBEDDED WITH SANDSTONE

JAND CARBONACEOUS SHALE.

ICARBONACEOUS SHALE = OLIVE GRAY TO

1BROWNISH GRAY TO DARK GRAY; PLATY TO
JFLAKY TO ELONGATED CUTTINGS HABIT; SILTY
JTO CLAYEY TEXTURE; THINLY INTERBEDDED
JWITH COAL LAMINAE; VISIBLE DEGASSING

.AMONG INTERBEDDED SAMPLES; BRITTLE TO

HARD; TRACE ACCESSORY MINERAL OF MICRO

JPYRITE ON SAMPLE FRAGMENTS.
INOTE: TRIP OUT FOR NEW BIT AT 13400' MD.

ISANDSTONE = WHITE TO OFF WHITE TO A
JLIGHT GRAY TO A LIGHT BROWNISH GRAY TO
JA LIGHT PINKISH GRAY TO MEDIUM DARK GRAY
ICOLOR; PRIMARILY QUARTZ FRAMEWORK WITH
110-50% LITHIC FRAGMENTS; MORE PINKISH
I/SAMPLES HAVE POSSIBLY HIGH K-SPAR

CONTENT; UPPER FINE TO LOWER MEDIUM
GRAIN SIZE WITH SOME SAMPLE SHOWING

JLOWER FINE TO UPPER MEDIUM GRAIN SIZE;
WELL TO FAIR SORTING; HIGH TO MODERATE
J/SPHERICITY AND SUBANGULAR TO SUBROUND

ANGULARITY; FROSTED GRAIN DUE TO

IMECHANICAL ABRASION; FIRMLY FRIABLE TO
HARD HARDNESS; SILICA CEMENTATION DUE TO

NO REACTION TO A 10% HCL SOLUTION; NO

/BEDDING STRUCTURES VISIBLE IN THE
ISAMPLE; INTERBEDDED WITH SILTSTONE,

ICARBONACEOUS SHALE AND SHALE.

JCOAL = BLACK TO BROWNISH BLACK; BLOCKY
.TO ELONGATED CUTTINGS HABIT; PLANAR TO
JANGULAR FRACTURE; SMOOTH TO CLAYEY

[TEXTURE; VISIBLE DEGASSING IN SAMPLE
JFRAGMENTS; THINLY INTERBEDDED WITH
ICARBONACEOUS SHALE.

ISANDSTONE = OFF WHITE TO LIGHT OLIVE

GRAY TO LIGHT GRAY; MODERATELY HARD TO
VERY HARD; PREDOMINANTLY GRAIN SUPPORTED

JWITH SILICA CEMENT; MINOR AMOUNTS OF
[KAOLIN CEMENT; MOD TO WELL SPHERICITY;

WELL SORTED; LOWER VERY FINE TO UPPER

[FINE WITH MINOR LOWER MEDIUM GRAINS;
INON TO SLIGHTLY CALCAREOUS; THINLY
[INTERBEDDED WITH CARBONACEOUS SHALE.

{TD WELL @ 13757' MD ON 12/08/2010.
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The log data, interpretations and recommendation provided by Epoch are inferences and assumptions based on measurements of drilling fluids. Such inferences and assumptions are not infallible and reasonable professionals
may differ. Epoch does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Epoch, its officers, agents or employees. Epoch does
not and cannot guarantee the accuracy of any such interpretation of the log data, interpretations or recommendations and Company is fully responsible for all decisions and actions it takes based on such log data, interpretations

and recommendations.






