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[4600 MD

0097

4700 MD

00Lv

4800 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

N

CUTTINGS; EARTHY TO DULL LUSTER; SILTY

TO GRITTY TEXTURE; THICK TO MASSIVE

STRUCTURE.

SHALE = MEDIUM GRAY TO MEDIUM BLUISH

\

GRAY TO LIGHT OLIVE GRAY WITH OCCASIONAL

""""""'/GRAYISH BLUE HUE; BRITTLE TENACITY;

PLANAR TO SUB BLOCKY FRACTURING;

CUTTINGS ARE PLATY TO TABULAR; EARTHY TO

DULL LUSTER; SMOOTH TO SLIGHTLY SILTY

TEXTURE; GRADING FROM SILTSTONE; THIN
[ARRRNI

"""STRUCTURE; INTERBEDDED WITH SILTSTONE

IAND SANDSTONE.
[ARRRNI

SANDSTONE = BROWNISH GRAY TO MODERATE

""*""BROWN TO TRANSLUCENT TO OLIVE GRAY

TO LIGHT GRAY TO WHITE; DOMINATE QUARTZ



0081

4900 MD

FRAMEWORK WITH APPROXIMATELY 5% BROWNISH

""*"""GRAY LITHIC CLASTS; FINE TO MEDIUM FINE

GRAINED WITH FAIR SORTING; SOME SPECIMEN

\-\/'\—/\,\/M/\——/\——\//\,,\/_/—\\/_,\_,\\/\/\

IAPPEARS TO BE GRADING TOWARDS SILTSTONE;

QUARTZ FRAMEWORK WITH APPROXIMATELY 5%

FRIABLE; MATRIX SUPPORT WITH CALCITE

CEMENT; MILD REACTION WITH DILUTE HCL,;

NO VISIBLE BEDDING STRUCTURE.

""*""MSILTSTONE = MODERATE BROWN TO MODERATE

YELLOWISH BROWN TO LIGHT GRAY; BRITTLE

'TO CRUMBLY TENACITY; IRREGULAR TO BLOCKY

FRACTURING; MASSIVE TO TABULAR CUTTINGS;

EARTHY WITH AN OCCASIONAL SPARKLING

"""MLUSTER; SILTY TO GRITTY TEXTURE;
[ARRRNI

"""""INTERBEDDED WITH SHALE AND SANDSTONE;

"""*""THICK TO MASSIVE STRUCURE.

SANDSTONE = TRANSLUCENT TO LIGHT GRAY TO
[ARRRNI

MODERATE BROWN; DOMINATE QUARTZ

FRAMEWORK; FINE TO MEDIUM GRAINED WITH

FAIR SORTING; ANGULAR TO SUB ANGULAR



[5100 MD

000S

[5200 MD

00TS

WITH LOW SPHERICITY; FIRMLY FRIABLE TO

ﬁ Ttl Gas

FRIABLE WITH ABUNDENT LOOSE GRAINS IN

SAMPLE; MODERATE TO STRONG REACTION WITH

DILUTE HCL; CALCITE CEMENT WITH MATRIX
[ARRRNI

SUPPORT WITH OCCASIONAL SPECIMENS

1000K>| DISPLAYING GRAIN SUPPORT; INTERBEDDED

- 1 1 1 1 [RERENI
- 1 1 1
e 00000 1005100 Meth C-1
K co2 10K><10 Ethn C-2 100K
- 1 1 1
T LB Flare Ht. 100><10 Prop C-3 100K> “ Tt
<10 Butn C-4
<10 Pent C-5 100K>

"""MWITH SILTSTONE AND SHALE; NO OTHER

VISIBLE BEDDING STRUCTURE.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM
[ARRRNI

BLUISH GRAY TO LIGHT OLIVE GRAY WITH

OCCASIONAL MODERATE OLIVE BROWN HUES;

"*""BRITTLE TENACITY; PLANAR TO SPLINTERY
[ARRRNI

FRACTURING; CUTTINGS ARE PLATY TO FLAKY

M*TO SLIGHTLY TABULAR; DULL TO WAXY LUSTER

""""SMOOTH TO SILTY TEXTURE; SOME GRADING

[
|

!
|

""*"*"""'FROM SILTSTONE; THIN STRUCTURE.
[ARRRNI

SILTSTONE = BROWNISH GRAY TO MODERATE

"""""BROWN TO MODERATE OLIVE BROWN TO

MODERATE YELLOWISH BROWN; SLIGHTLY DENSE

TO BRITTLE TENACITY; BLOCKY TO IRREGULAR



00¢Ss

[5400 MD

00€S

[5300 MD

FRACTURING; CUTTINGS ARE MASSIVE TO
[ARRRNI

""" TABULAR; DULL TO EARTHY TO WAXY WITH A

SLIGHT SPARKLING LUSTER; GRITTY TO SILTY

"""TEXTURE; MASSIVE TO THICK STRUCTURE,

NO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT; NO ACCESSORY MINERALS

PRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT GRAY TO OFF WHITE

Y v @

TO VERY LIGHT BROWNISH GRAY WITH FEW
[ARRRNI

BLACK AND MODERATE BROWN HUES; QUARTZ

DOMINATE FRAME WORK; PREDOMINATELY

"""""GRAIN SUPPORTED WITH FEW LOOSE GRAINS;

CONSISITS OF CALCITIC CEMENTATION WITH

LIGHT TO MODERATE REACTION TO DILUTE HCL

; 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
[ARRRNI

SANDSTONE, AND BEDDING WITH POOR GRADE



[5500 MD SHALE, NO OTHER DISTINGUISHABLE SURFACE

""""FEATURES PRESENT IN SAMPLE; NO ACCESSORY

00vS

MINERALS PRESENT IN SAMPLE.

""""MSHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

TO OCCASIONAL MEDIUM GRAY IN COLOR; VERY

AR AT RSP (L UNAV/r o v VYOO

T booooc SLIGHTLY DENSE TO SLIGHTLY CRUMBLY TO
-------- [ARRRN|
-------- SLIGHTLY BRITTLE TENACITY; IRREGULAR TO
. [ARRRN|
e 1""ISUB-PLANAR TO EARTHY FRACTURE; OCCASIONA
-L MASSIVE TO WEDGE LIKE TO SUB-PLATY
------ [ARRRN|
seoomp | P""ICUTTINGS HABIT; DULL TO EARTHY DULL TO
[ARRRN|
<200 R o R o Tt Gas 100><100 Meth C-1 1000K>'"""""|OCCASIONAL SEMI-FROSTED TO SEMI-WAXY
O |==—mimimim I
O - .I. .I. .I. ‘
<50 Avg 0> < COo2 10K><10 Ethn C-2 100K>|
LUSTER; MODERATELY SMOOTH TO SLIGHTLY
' ' Flare Ht. 100>k10 Prop C-3 100K
I"ICLAYEY TO VERY SLIGHTLY SILTY TEXTURE;
—— - LI B | [ARRR
—_— <10 Butn C-4 100K>
T booooc POOR GRADE SILTSTONE VISIBE BEDDING WITH
- LI I R
o I <10 Pent C-5
mm 00000000 POOR GRADE SALE, POOR GRADE SILTSTONE
- LI I R
[ARRRN|
1'""V/ISIBLE GRADING WITH POOR GRADE SANDSTON

-E, NO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES VISIBLY PRESENT IN SAMPLE; NO

IACCESSORY MINERALS PRESENT IN SAMPLE.

[5700 MD | _

Ww

% SILTSTONE = VERY LIGHT GRAY TO VERY LIGH



[5800 MD

00.S

[5900 MD

EATOVR PSS RSN AT NS VAW S SVATAVC DAV RS v

0089

-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

-E TENACITY; IRREGULAR TO SUB-PLANAR TO

EARTHY-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

IACCESSORY MINERALS PRESENT IN SAMPLE.

SANDSTONE = LIGHT BROWNISH GRAY TO LIGHT

PALE REDDISH BROWN TO OCCASIONAL VERY

LIGHT GRAY WITH FEW BLACK AND MODERATE

BROWN HUES; QUARTZ DOMINATE FRAME WORK;

PREDOMINATELY GRAIN SUPPORTED WITH FEW

LOOSE GRAINS; CONSISTS OF CALCITIC CEMEN



e

<200

0>

<50 Avy
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[6000 MD

006S

[6100 MD

0009

-TATION WITH MODERATE TO HIGH REACTION

'TO DILUTE HCL; MATRIX CONTAINS 3 TO 5%

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

"'""""POOR GRADE SHALE, NO OTHER DISTINGUISHAB

-LE SURFACE FEATURES PRESENT; NO ACCESSO

-RY MINERALS PRESENT IN SAMPLE.

5
E

R T

'"""""INOTE: DRILLED TO 6132', POOH TO REMOVE

DIRECTIONAL TOOLS ON 11/12/2010.

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

1000K>!""""""TO OCCASIONAL MEDIUM GRAY IN COLOR;

< Ttl Gas 100><100 Meth C-1
< co2 10K><10 Ethn C-2 100K
< Flare Ht. 100><10 Prop C-3 100K>|
[RERENI
<10 Butn C-4 100K>
<10 Pent C-5 100K>

MODERATELY DENSE TO SLIGHTLY CRUNCHY

TENACITY; IRREGULAR TO SUB-BLOCKY TO

"""MEARTHY FRACTURE; OCCASIONAL MASSIVE TO

"MIUWEDGE LIKE TO OCCASIONAL ELONGATED CUTTI



[6200 MD

00T9

[6300 MD

0029

-NGS HABIT; DULL TO EARTHY DULL TO OCCAS

-IONAL SEMI-WAXY TO SEMI-FROSTED LUSTER;

MODERATELY SMOOTH TO VERY SLIGHTLY
[ARRRNI

"""""CLAYEY TO VERY SLIGHTLY SILTY TEXTURE;

POOR GRADE SILTSTONE VISIBLE GRADING

'WITH POOR GRADE SANDSTONE, NO LAMINAE

OR OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; NO ACCESSORY

""""""MINERALS PRESENT IN SAMPLE.

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;

CONSISTS OF CALCITIC CEMENTATION WITH

MODERATE TO MODERATELY HIGH REACTION TO

"""""DILUTE HCL; MATRIX CONTAINS 1 TO 3% DARK

"""""MLITHIC FRAGMENTS; FINE TO MEDIUM-FINE TO

MMUIMEDIUM-COARSE GRAINED: MODERATELY FAIR




Drrrrrrm

[T trerninn TO POOR SORTING; SUB-ANGULAR TO SUB-
——— [ I I i
——— [ I I

ROUNDED ANGULARITY; LOW TO MODERATE

— [ Ty
[6400 MD [~ =*="="=" trerninn '"'"SPHERICITY; POOR GRADE SILTSTONE VISIBLE
— [ Ty

- -
8 - = R GRADING WITH POOR GRADE SANDSTONE, VERY
(@] -_— -1 g
© . i g
- -0
oo trrrrrenet SMALL AMOUNT OF COAL VISIBLY EFFERVESCIN
————= 00

"'""*"-G IN SAMPLE, NO OTHER DISTINGUISHABLE

"""""'SURFACE FEATURES PRESENT IN SAMPLE; TRAC

-E AMOUNTS OF ACCESSORY MINERAL PYRITE

"**MVISIBLY PRESENT IN SAMPLE.

ATt 7T D

A

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

- LI B R | [ARRRNI
e trevreet "'"**"-Y TO OCCASIONAL MODERATE REDDISH BROWN
- LI B R |
- LI B R | [ARRRNI
[6500 MD [~ === trrrrnet """""IN COLOR; MODERATELY DENSE TO SLIGHLTY

g e treetnny CRUMBLY TENACITY; IRREGULAR TO SUB-PLANA
O |==mimimm
O - .I. .I. .I. .I.
- 1 1 1 1
i treetnny -R TO EARTHY-HACKLY FRACTURE; SUBT-TABUL
- 1 1 1 1 [ARRRN|

-1 [ARRRNI
ittt trevreet § """""-AR TO SUB-NODULAR TO OCCASIONAL PLATY

- LI B R | [ARRRNI

- LI B R |

ittt trevreet 'TO MOSTLY SMALL CUTTINGS HABIT; DULL TO
- LI R B B |

EARTHY DULL TO OCCASIONAL VERY SLIGHTLY

A

- LI R B B | [ARRRNI

== trrerivand """"MSEMI-SPARKLING LUSTER,; SLIGHTLY CLAYEY
- LI R B B | [ARRRNI

- LI R B B |

'TO VERY SLIGHTLY GRITTY TEXTURE; POOR

""""""GRADE SANDSTONE VISIBLE BEDDING AND

GRADING WITH POOR GRADE SILTSTONE, NO



[6600 MD

0099

[6700 MD

0099

A A

a

[ R |

—m

“a

|6800 MD

\

OTHER BEDDING OR OTHER DISTINGUISHABLE

1000K>""""[STRUCTURAL FEATURES PRESENT; NO ACCESSOR

<0} Tt Gas 100>

[ARRRNI
<0 c 100K>
<0 Flare Ht. 100> 100K>

"'""""-Y MINERALS PRESENT IN SAMPLE.

100K>|

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

100K>]{

""" TO MEDIUM GRAY WITH OCCASIONAL DARK

"""""YELLOWISH ORANGE IN COLOR; MODERATELY

DENSE TO SLIGHLTY CRUMBLY TO OCCASINAL

CRUNCHY 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

""""MEARTHY DULL TO OCCASIONAL VERY SLIGHTLY

""""MSEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

"""M-TELY SMOOTH TO SEMI-CLAYEY TO VERY SLIG

M*-HTLY 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,

NO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; TRACE AMOUNT



PR

-S OF ACCESSORY MINERAL PYRITE VISIBLY

—— e PRESENT IN SAMPLE.
== imim 100

CARBONACEOUS SHALE = DARK BROWNISH
| e T B B BN B |

""" GRAY TO BROWNISH BLACK TO OCCASIONAL

"""""OLIVE BLACK IN COLOR; SLIGHTLY DENSE TO

MODERATLEY CRUNCHY TO CRUMBLY TENACITY;

""""IRREGULAR TO SEMI-PLANAR TO OCCASIONAL

""*"*"SUB-BLOCKY TO EARTHY-HACKLY FRACTURE;

(6900 MD | = —=—=+11r11sitiim N

77

g == R N OCCASIONAL WEDGE LIKE TO MASSIVE TO VERY
o -
o - .I. .I. .I. .I. ? .‘.‘.‘.‘.‘.\‘\
e === 1 11 [y
—— T = R """"ISLIGHTLY ELONGATED CUTTINGS HABIT; DULL
e === 1 11
R
== 'TO EARTHY DULL TO OCCASIONAL VERY SLIGHT
———— 1 [y
) -LY SEMI-SPARKLING LUSTER; OCCASIONAL
[y
'"""ICLAYEY TO VERY SLIGHTLY GRITTY TEXTURE;
[y
"""""VERY THIN COAL LAMINAE VISIBLE IN POOR
[y
'"""'"GRADE CARBONACEOUS SHALE CUTTING, POOR
[y
'"""""'/GRADE SILTSTONE VISIBLE GRADING WITH POO
-R GRADE SANDSTONE, VERY SMALL AMOUNT
I [y
[7000 MD =R "'"""OF CARBONACESOUS SHALE VISIBLY EFFERVESC
I
-0 [y
8 =R """""-ING IN SAMPLE, NO OTHER DISTINGUISHABLE
o P B T | (N
o

STRUCTURAL FEATURES PRESENT IN SAMPLE;

"MUYTRACE AMOUNTS OF ACCESSORY MINERAL




0002

[7200 MD

V 2 )

2

b

00TZ.

PYRITE PRESENT IN SAMPLE.

SANDSTONE = OFF WHITE TO WHITE TO LIGHT

L -
7100 MD

<0

Ttl Gas

500>y

BROWNISH GRAY TO YELLOWISH GRAY WITH

1000K>r

FEW BLACK AND MODERATE BROWN HUES;

QUARTZ DOMINATE FRAME WORK; QUARTZ

CUTTINGS RANGE FROM SMOKY TO TRANSLUCENT

IN APPEARANCE; PREDONINATELY GRAIN SUPPO

<0

Co2

Flare Ht.

10K>y

100>

100K>_

100K>|

100K>_

-TED WITH FAIR AMOUNT OF LOOSE GRAINS;

CONSISTS OF CALCITIC CEMENTATION WITH

MODERATE TO MODERATELY HIGH REACTION

100K>]{

'TO DILUTE HCL; MATRIC CONTAINS 3 TO 5%

DARK LITHIC FRAGMENTS; MEDIUM-FINE TO

MEDIUM-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

'WITH POOR GRADE CARBONACEOUS SHALE

CUTTING, VERY SMALL AMOUNT OF COAL VISIB

-LY EFFERVESCING IN SAMPLE, NO OTHER



00¢.

D

%ﬁ%am/‘

ERRARTON 1§ A8 AN ARSI i T TS

/|

00€.

e o, T N A N S, .

L -
7300 MD

L -
7400 MD

=== 1

iy [T BN

e e el 1 1

e e el 1 1

e e el 1 1
] ETEREE]

] ETEREE]
e e el 1 1

DISTINGUISHABLE SURFACE FEATURES PRESENT

IN SAMPLE; NO ACCESSORY MINERALS PRESENT

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

-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

SUB-NODULAR TO OCCASIONAL SUB-PLATY

CUTTINGS HABIT; DULL TO EARTHY DULL TO

OCCASIONAL VERY SLIGHTLY SEMI-SPARKLING

LUSTER; VERY SLIGHTLY CLAYEY TO VERY

SLIGHLTY GRITTY TEXTURE; POOR GRADE

SILTSTONE VISIBLE GRADING AND BEDDING

WITH POOR GRADE SANDSTONE, VERY SMALL

IAMOUNT OF COAL AND CARBONACEOUS SHALE

CUTTINS VISIBLE EFFERVESCING IN SAMPLE,

POOR GRADE SILTSTONE VISIBLE GRADING WIT

-H POOR GRADE CARBONACEOUS SHALE, NO

OTHER DISTINGUISHABLE STRUCTURAL FEATURE



[7600 MD

00S.

<200 ROP fo>
OB  —<0>
S ?
— |
5 %
I |
N

[7500 MD

-S PRESENT IN SAMPLE; TRACE AMOUNTS OF

IACCESSORY MINERALS PYRITE VISIBLY IN

CONTACT WITH POOR GRADE SANDSTONE IN

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

TO OCCASIONAL MEDIUM GRAY IN COLOR; MODE

-RATELY DENSE TO VERY SLIGHTLY CRUMBLY

TO VERY SLIGHTLY CRUNCHY TO SLIGHTLY

// I‘ iy
Ttl Gas 500><100 1000K>“
co2 10K>K<10
Flare Ht. 100><10 100K> “ _
<10 100K
<10 100K>]{

|
ﬁ
5
f

BRITTLE TENACITY; IRREGULAR TO SUB-BLOCK

-Y TO SUB-PLANAR TO EARTHY FRACTURE;

OCCASIONAL MASSIVE TO WEDGE LIKE TO

OCCASIONAL ELONGATED CUTTINGS HABIT;

DULL TO EARTHY DULL TO OCCASIONAL SEMI

-FORSTED TO SEMI-WAXY LUSTER; SLIGHTLY

CLAYEY 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,



yl

Pl

[7700 MD

0092

[7800 MD

0042

77 -

[7900 MD

3/

NO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; TRACE AMOUNT

-S OF ACCESSORY MINERAL PYRITE VISIBLY

PRESENT IN SAMPLE.

CARBONACEOUS SHALE = GRAYISH BLACK TO

BROWNISH BLACK TO DARK GRAY TO BLACK;

TENACITY IS BRITTLE TO SLIGHTLY CRUMBLY;

FRACTURES FROM SPLINTERY TO PLANAR TO

OCCASIONALLY IRREGULAR; CUTTINGS ARE

ELONGATED TO WEDGELIKE TO SLIGHTLY PLATY

EARTHY TO DULL TO SLIGHTLY RESINOUS

LUSTER; SMOOTH TO SILTY TO CLAYEY

TEXTURE; THIN STRUCTURE; PYRITE PRESENT

IAS AN ACCESSORY MINERAL.

SANDSTONE = LIGHT GRAY WHITE; DOMINATE

QUARTZ FRAMEWORK WITH TRACE AMOUNTS OF

BLACK LITHIC CLASTS INTERBEDDED; FINE TO

MEDIUM FINE GRAINED WITH FAIR TO WELL

SORTING; SUBANGULAR TO SUBROUNDED WITH

MODERATE SPHERICITY: FIRMLY FRIABLE TO
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8000 MD

0062

[8100 MD

0008

MODERATE HARD; MODERATELY STRONG
[ARRRNI

REACTION WITH DILUTE HCL; CALCITE CEMENT

WITH MATRIX SUPPORT; NO VISIBLE BEDDING

""""STRUCTURES; TRACE AMOUNTS OF PYRITE

IASSOCIATED AS AN ACCESSORY MINERAL,;

GRADING 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;
[ARRRNI

FRACTURES FROM PLANAR TO SPLINTERY TO

[""'"SLIGHTLY IRREGULAR; PLATY TO TABULAR TO

ELONGATED CUTTINGS HABIT; DULL TO WAXY

"LUSTER; SMOOTH TEXTURE; THICK STRUCTURE;

INTERBEDDED WITH SILTSTONE.

<0 Tt Gas 500>K100 | Meth c-1
J‘
<0 co2 10K><10 ‘ Ethn C-2 100K>|
[ ———— - 1
T | Flare Ht. 100><10 Prop C-3 100K>

1000K>!""""SILTSTONE = MODERATE BROWN TO DARK

YELLOWISH BROWN TO MEDIUM DARK GRAY;

SLIGHTLY CRUMBLY TO CRUNCHY TO BRITTLE



o Do DI 7T 77777

a

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

78200MD———— ______ i

CAN BE OBSERVED GRADING INTO FINE

GRAINED SANDSTONE AND OR SHALE.

PN

00718
]
I
I
]

CARBONACEOUS SHALE = BLACK TO BROWNISH

BLACK TO GRAYISH BLACK; CRUMBLY TO

BRITTLE TENACITY; FRACTURES FROM

SPLINTERY TO PLANAR; CUTTINGS ARE

ELONGATED TO OCCASIONALLY NODULAR TO
[ARRRNI

SLIGHTLY PLATY; RESINOUS WAXY TO EARTHY

LUSTER; SILTY TO SMOOTH TO SOME WHAT

|8300 MD CLAYEY TEXTURE; THIN STRUCTURE; PYRITE

INTERBEDDED AS AN ACCESSORY MINERAL.

00¢8

NOTE = LOST RETURNS AT 8395'.
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[8400 MD

00€8

[8500 MD

0078

NOTE = STARTED GETTING RETURNS BACK AT

8480'.

SANDSTONE = TRANSLUCENT TO LIGHT GRAY TO

WHITE TO LIGHT BROWNISH GRAY WITH AN

OCCASIONAL LIGHT GREEN HUE; DOMINATE

ISUBANGULAR WITH LOW SPHERICITY; FRIABLE

QUARTZ FRAMEWORK; FINE TO COARSE GRAINED

IWITH POOR SORTING; ANULAR T OCCASIONALLY

'TO FIRMLY FRIABLE TO MODERTE HARD;

ICALCITE CEMENT WITH MATRIX SUPPORT;

STRONG REACTION WITH DILUTE HCL; CALCITE

"""""VEINS IN SAMPLE INDICATE FRACTURE FILL.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM

BLUISH GRAY TO PALE GREEN; BRITTLE TO

CRUNCHY TO SLIGHTLY DENSE TENACITY;
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[8600 MD

00S8

[8700 MD

0098

PLANAR TO SPLINTERY FRACTURING; CUTTINGS

IARE PLATY TO SLIGHTLY TABULAR TO

ELONGATED; DULL TO WAXY LUSTER; SMOOTH

TO SEMI CLAYEY TEXTURE; THIN TO SLIGHTLY

.
)
/
[ARRRN|
[ARRRN|
TiGas  500><100 MethC-1  1000K>!""|
co2 10K><10 Ethn C-2 100K>]
Flare Ht.  100><10 Prop C-3
<10, Butn C-4 100>
\
\
3 ‘
<10 | \Pentc-s 100K>

THICK STRUCTURE.

NOTE = TOTCO DOWN FROM 8664’ TO 8710'.

SILTSTONE = DARK REDDISH BROWN TO

MODERATE OLIVE BROWN TO MEDIUM GRAY;

CRUMBLY TO SLIGHTLY BRITTLE TENACITY;

FRACTURES FROM IRREGULAR TO BLOCKY;

TABULAR TO WEDGELIKE TO OCCASIONALLY

SLIGHTLY NODULAR; CUTTINGS HABIT; EARTHY

TO DULL TO OCCASIONALLY SPARKLING LUSTER

SILTY TO GRITTY TO SLIGHTLY CLAYEY

TEXTURE; THIN STRUCTURE; INTERBEDDD WITH

SANDSTONE AND SHALE.

SANDSTONE = MEDIUM DARK GRAY TO LIGHT

GRAY TO TRANSLUCENT TO WHITE; DOMINATE

QUARTZ FRAMEWORK APPROXIMATELY 2%



[8800 MD

0048

[8900 MD

0088

[9000 MD

""""BLACK LITHIC CLASTS INTERBEDDED; MEDIUM

'TO COARSE TO OCCASIONALLY MEDIUM FINE

GRAINED WITH POOR SORTING; ANGULAR TO

"""""SUBANGULAR WITH LOW SPHERICITY; MODERATE
[ARRRNI

"""""HARD TO OCCASIONALLY FIRMLY FRIABLE;

STRONG REACTION WITH HCL SUGGEST CALCITE

CEMENT; LIGHTER GRAY AND WHITE SPECIMENS

DISPLAY MATRIX SUPPORT; WITH THE DARKER

'"""""'GRAY SPECIMENS DISPLAYING GRAIN SUPPORT;

NO VISIBLE BEDDING STRUCTURE.
[ARRRNI

'""""\CARBONACEOUS SHALE = BLACK TO BROWNISH

""""BLACK TO GRAYISH BLACK; SLIGHTLY DENSE

TO BRITTLE TO SLIGHTLY CRUNCHY TENACITY;

IRREGULAR TO SPLINTERY TO SUB BLOCKY

FRACTURING; CUTINGS ARE NODULAR TO

WEDGELIKE; RESINOUS TO SLIGHTLY WAXY

""""MLUSTER; SMOOTH TO CLAYEY TO SILTY
[ARRRNI

TEXTURE; INTERBEDDED WITH SHALE,

SILTSTONE AND SANDSTONE.
[ARRRNI

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
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[9200 MD
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% Gas

500>y

<100

1000K>r

'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

-PLANAR TO EARTHY FRACTURE; OCCASIONAL

MASSIVE TO WEDGE LIKE TO FEW ELONGATED

CUTTINGS HABIT; DULL TO EARTHY DULL TO

OCCASIONAL SEMI-FROSTED TO SEMI-WAXY

LUSTER; VERY SLIGHTLY CLAYEY TO MODERATE

-LY SMOOTH TO SLIGHTLY SILTY TEXTURE;

Flare Ht.

é
J
<<

10K>

<10

<10

<10

<10

100K>|

100K>/

100K>]{

100K>|

POOR GRADE SANDSTONE VISIBLE BEDDING

IAND GRADING WITH POOR GRADE SILTSTONE,

VERY THIN COAL LAMINAE VISIBLE IN POOR

GRADE SANDSTONE AND CARBONACEOUS SHALE

CUTTING, VERY SMALL AMOUNT OF COAL VISIB

-LE EFFERVESCING IN SAMPLE, NO OTHER

DISTINGUISHABLE STRUCTURAL FEATURES PRES

-ENT; TRACE AMOUNTS OF ACCESSORY MINERAL

PYRITE VISIBLY PRESENT IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

-Y TO OCCASIONAL MEDIUM LIGHT GRAY TO



[9300 MD

00¢6

[9400 MD

00€6

LIGHT BROWNISH GRAY IN COLOR; MODERATELY

TOUGH TO MODERATLEY DENSE TO OCCASIONAL

CRUNCHY TENACITY; IRREGULAR TO SUB-PLANA

-R TO EARTHY-HACKLY FRACTURE; SUB-TABULA

-R TO SUB-NODULAR TO OCCASIONAL SUB-

PLATY CUTTINGS HABIT; DULL TO EARTHY DUL

-L TO OCCASIONAL VERY SLIGHTLY SEMI-

SPARKLING LUSTER; SLIGHTLY CLAYEY TO

VERY SLIGHTLY GRITTY TEXTURE; POOR GRADE

SILTSTONE VISIBLE GRADING WITH POOR GRAD

-E SANDSTONE, VERY SMALL AMOUNT OF CARBO

-NACEOUS SHALE CUTTINGS VISIBLE LIGHTLY

EFFERVESCING 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.

SANDSTONE = OFF WHITE TO VERY LIGHT YELL

-OWISH GRAY TO VERY LIGHT BROWNISH GRAY

\WITH FEW BLACK AND MODERATE BROWN HUES;
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= trrrrrenet | | QUARTZ DOMINATE FRAME WORK; QUARTZ
[ ™ - -- LI R B B | [ARRRNI
[ ™ - -- LI R B B | [ARRRNI
=T trrerivand "M*MCUTTINGS RANGE FROM SMOKY TO TRANSLUCENT
™ ™ mim I 1 111
™ ™ mim I 1 111

; PREDOMINATELY GRAIN SUPPORTED WITH

"'""""MODERATE AMOUNT OF LOOSE GRAINS; CONSIST

-
[9500 MD | =—=-=+11r11sntiin

-S OF CALCITIC CEMENTATION WITH MODERATE

'TO VERY HIGH REACTION TO DILUTE HCL; MAT

00v6

i YT R R B | | | (N

i YT R R B | \ “‘

i YT R R B | | ) |

-RIX CONTAINS 3 TO 5% DARK LITHIC FRAGME

= = [ |
eelE P T T “ \:‘
=~ M- | \ -NTS; MEDIUM-FINE TO MEDIUM-COARSE TO
i YT R R B | “‘ \
- | ‘\ ,
i YT R R B | |
=~ M- ( < """""COARSE GRAINED; FAIR TO MODERATELY
——— i Lo N \ L
o ——m TERREE] ‘ “ T
= im [ /
=TT trevreet X POOR SORTING; SUB-ANGULAR TO ANGULAR
——— i [ [ |
- / |
_— (RERNNER] \ \‘
,‘/‘ i

""" TO SUB-ROUNDED ANGULARITY; LOW TO MODERA

-TE SPHERICITY; POOR GRADE SILTSTONE VIS

-BLE GRADING WITH POOR GRADE SANDSTONE,

NO BEDDING OR OTHER DISTINGUISHABLE

SURFACE FEATURES PRESENT; TRACE AMOUNTS

1000K>"IOF ACCESSORY MINERAL PYRITE VISIBLY

- / |
T |
[9600 MD | = —=—"—"=+=+11111111 N
—_— - [ T B \
- (NERNNNNR N \ “‘
. -0 “ ‘
<200 OoP 0> i rrernninny <0 Ttl Gas 500><100 \ _Meth Qz-l
NN\
\

0056

Vol
<0 co2 10K><10 \Ethh C2

100K>|

"""MPRESENT IN SAMPLE.

<0 <10 100K>{

L e s <10 100K>
Se— CARBONACEOUS SHALE = BROWNISH GRAY TO
™ = " im=m I 1 1 1 1

100K>_

DARK BROWNISH GRAY TO BROWNISH BLACK

''""""TO OCCASIONAL OLIVE BLACK IN COLOR; MODE

X i

/ / MU RATELY DENSE TO SLIGHTLY TOUGH TO SLIGH




[9700 MD

0096

[9800 MD

0016

G P T P S

-TLY CRUNCHY TENACITY; IRREGULAR TO SUB-

BLOCKY TO EARTHY-HACKLY FRACTURE; OCCASI

-ONAL MASSIVE TO WEDGE LIKE TO SUB-TABUL

-AR TO SUB-NODULAR CUTTINGS HABIT; DULL

TO EARTHY DULL TO SLIGHTLY GREASY TO

OCCASIONAL SEMI-SPARKLING LUSTER; SLIGHT

-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

EFFERVESCING IN SAMPLE, NO OTHER DISTING

-UISHABLE STRUCTURAL FEATURES PRESENT;

TRACE AMOUNTS OF ACCESSORY MINERAL PYRIT

-E VISIBLY PRESENT IN CONTACT WITH CARON

-ACEOUS SHALE CUTTING IN SAMPLE.

NOTE = DRILLED INTERMEDIATE TD @ 9967'

ON 11/14/2010

NOTE = STARTED DRILLING THE PRODUCTION

SECTION ON 11/22/2010 AT APPROXIMATELY

8:00 AM.
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SANDSTONE = WHITE TO MEDIUM LIGHT GRAY

'WITH SOME TRANSLUCENCE; QUARTZ FRAMEWORK
[ARRRNI

"MMWITH ABOUT 5% DARK GRAY AND BLACK LITHIC

"""*'""'[CLASTS INTERBEDDED; FINE TO COARSE GRAIN

SIZE WITH POOR SORTING; ANGULAR TO

""""SUBANGULAR WITH LOW SPHERICITY; MODERATE

%HARD TO FIRMLY FRIABLE; MATRIX SUPPORT;
[ARRRNI

CALCITE CEMENT; MODERATE TO STRONG

"""""REACTION WITH DILUTE HCL; TRACES OF

"""""KAOLINITE IN SOME OF THE SPECIMENS; NO

VISIBLE BEDDING STRUCTURE.

e

CARBONACEOUS SHALE = DARK GRAY TO
[ARRRNI

"""""GRAYISH BLACK TO OLIVE BLACK; DENSE TO

BRITTLE TENACITY; FRACTURES FROM PLANAR

'TO SLIGHTLY BLOCKY TO OCCASIONALLY

iy Y B B |
e — -

iy Y B B |
e — -

iy Y B B |
e — -

iy Y B B |
-

Ttl Gas

500>

eth C-1

"""MSPLINTERY; CUTTINGS ARE PLATY TO TABULAR

RESINOUS TO EARTHY TO OCCASIONALLY WAXY

LUSTER; SMOOTH TEXTURE; THIN STRUCTURE;

""""""TRACE AMOUNTS OF PYRITE PRESENT ON SOME

1000K>r0OF THE SPECIMENS AS AN ACCESSORY MINERAL
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[10300 MDY

00201

L -
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SHALE = MEDIUM GRAY TO MEDIUM BLUISH

"""""GRAY; SLIGHTLY DENSE TO BRITTLE TO

CRUNCHY TENACITY; FRACTURES FROM PLANAR

'TO SPLINTERY; CUTTINGS ARE PLATY TO

"""""ELONGATED; WAXY DULL TO EARTHY LUSTER;

""*"*"SMOOTH TEXTURE; THIN STRUCTURE;
[ARRRNI

INTERBEDDED WITH CARBONACEOUS SHALE

"""""AND SANDSTONE.

""*"MSILTSTONE = BROWNISH GRAY TO LIGHT OLIVE
[ARRRNI

"IGRAY TO MEDIUM GRAY; DENSE TO CRUNCHY

TENACITY; FRACTURES FROM BLOCKY TO

"""IRREGULAR TO OCCASIONALLY PLANAR;
[ARRRNI

CUTTINGS ARE TABULAR TO WEDGELIKE; WAXY

""" TO EARTHY TO DULL WITH AN OCCASIONAL

"*""MSPARKLING LUSTER; THIN TO SLIGHTLY THICK

STRUCTURE; OBSERVED THIN LAYERS OF

CARBONACEOUS SHALE AND TRACE AMOUNTS OF

nuicoAL INTERBEDDED.

SANDSTONE = WHITE TO LIGHT GRAY WITH
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[10400 MDY

-
(10500 MD =" =+*'t11iiiniin

OCCASIONAL TRANSLUCENT GRAINS; DOMINATE

QUARTZ FRAMEWORK WITH APPROXIMATELY 10%

BLACK 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

FRIABLE TO OCCASIONALLY EASILY FRIABLE;

MATRIX SUPPORT WITH CALCITE CEMENT;

STRONG REACTION WITH HCL; INTERBEDDED

CARBONACEOUS SHALE AND SILTSTONE.

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

WAXY LUSTER; SMOOTH TO CLAYEY TEXTURE;

NO VISIBLE STRUCTURE PRESENT IN THE

SAMPLE; NO ACCESSORY MINERALS VISIBLE




00S0T

0090T

'"""][SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

L -
10600 MD

Ttl Gas

""""""MODERATELY DARK GRAY; BRITTLE TO CRUMBLY

TO CRUNCHY TENACITY; BLOCKY TO PLANAR
[ARRRNI

FRACTURE; TABULAR TO WEDGELIKE TO PLATY
[ARRRNI

CUTTINGS HABIT; DULL TO EARTHY TO WAXY
[ARRRNI

1000K>""""LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN

L -
10700 MD

Co2

100K>|

Flare Ht. 100K>

''""""TO LAMINAE STRUCTURE; NO ACCESSORY

MINERAL VISIBLE IN THE SAMPLE; SAMPLE

INTERBEDDED WITH CARBONACEOUS SHALE
[ARRRNI

"""""AND SANDSTONE.

SANDSTONE = WHITE TO VERY LIGHT GRAY TO
[ARRRNI

TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK
[ARRRNI

'WITH TRACE CALCITE AMOUNTS; FINE TO
[ARRRNI

COARSE GRAINED WITH POOR SORTING;
[ARRRNI

""""ANGULAR TO SUBANGULAR WITH LOW

SPHERICITY; GRAINS DISPLAY FROSTED

SURFACE FEATURES; FIRMLY FRIABLE TO

""EASILY FRIABLE; ABUNDANT LOOSE GRAINS IN

"'"""SAMPLE; KAOLINITIC AND CALCAREOUS CEMENT

"WITH MATRIX SUPPORT; STRONG REACTION

‘\WITH DILUTE HCL; NO VISIBLE BEDDING



00401

0080T

L -
10800 MD

L -
10900 MD

""""STRUCTURES; SOME CARBONACEOUS SHALE

INTERBEDDED.

'""""[CARBONACEOUS SHALE = BROWNISH BLACK TO

GRAYISH BLACK TO OLIVE BLACK; TENACITY
[ARRRNI

""""""RANGES FROM BRITTLE TO CRUMBLY;

FRACTURES FROM IRREGULAR TO PLANAR TO

""""SPLINTERY TO OCCASIONALLY BLOCKY;

"*MCUTTINGS ARE TABULAR TO WEDGELIKE;

EARTHY TO WAXY TO SLIGHTLY RESINOUS
[ARRRNI

"""MLUSTER; SMOOTH TEXTURE; THIN STRUCTURE;
[ARRRNI

"""""INTERBEDDED WITH SANDSTONE, SILTSTONE

SHALE = MEDIUM LIGHT GRAY TO LIGHT OLIVE

"""""GRAY TO LIGHT GRAYISH GRAY; BRITTLE TO

"""*""SLIGHTLY CRUNCHY TENACITY; FRACTURES
[ARRRNI

FROM PLANAR TO SPLINTERY; CUTTINGS ARE

""MPLATY TO FLAKY; WAXY TO DULL LUSTER;

SMOOTH TEXTURE; LAMINAE TO THIN

STRUCTURE; INTERBEDDED WITH CARBONACEOUS
[ARRRNI

MMUNSHALE, SILTSTONE AND SANDSTONE.
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SILTSTONE = BROWNISH GRAY TO LIGHT

ey PTI N T B |
-
ey PTI N T B |
-
ey PTI N T B |

- —
ey PTI N T B |
-
ey PTI N T B |
-
ey PTI N T B |

BROWNISH GRAY TO LIGHT GRAY TO

0060T
[
I~ e

""" OCCASIONALLY GRAYISH RED PURPLE; DENSE
[ARRRNI

""" TO SLIGHTLY BRITTLE TENACITY; BLOCKY TO
[ARRRNI

IRREGULAR FRACTURING; CUTTINGS ARE
™ ™ mim I 1 111

=

'TABULAR TO WEDGELIKE; EARTHY TO DULL

"MMLUSTER; SILTY TO GRITTY TEXTURE; THIN
[ARRRNI

"""STRUCTURE; TRACE AMOUNTS OF COAL

"""""INTERBEDDED; INTERBEDDED WITH SANDSTONE

""*"*""SHALE AND CARBONACEOQOUS SHALE.

L -
11100 MD

A

E ——tn] g Tt Gas 2K>
(@] P N I |
o ——ta
o co2 10K>/
SANDSTONE = WHITE TO LIGHT GRAY TO A
[ARRRN|
Flare Ht. 100> -
""""IMEDIUM LIGHT GRAY TO MEDIUM DARK GRAY
LIGHT OLIVE GRAY TO BROWNISH GRAY COLOR;
[ARRRN|
<10 Pent C-5 100K>
""""MQUARTZ FRAMEWORK WITH A FEW SAMPLES
""" SHOWING HIGHER % OF K-SPAR AN OTHERS;
[ 1 1 1
—— i UPPER FINE TO LOWER MEDIUM GRAIN SIZE;
[ 1 1 1 [ARRRN|
- 1 1 1
by O WELL TO FAIR SORTING WITH SOME SAMPLES
LR | 1 1 1
[ 1 1 1 [ARRRN|
—— i """"ISHOWING FAIR TO SLIGHTLY POOR SORTING;
[ ] 1 1 1 1 [ARRRN|
[ ] 1 1 1 1
[11200 MO ="""""="r111rrn SUBANGULAR TO SUBROUND ANGULARITY;
[ ] 1 1 1 1 [ARRRN|
[ ] 1 1 1 1
B rene HIGH TO MODERATE SPHERICITY: SURFACE




‘\ \‘ | FEATURES OF GRAINS INCLUDE POLISHING
e e el 1 1 v\ "

e e el 1 1

e e el 1 1

e e el 1 1
] ETEREE]

IAND FROSTING OF GRAINS POSSIBLY DUE TO

"""""'"MECHANICAL ABRASION; EASILY FRIABLE TO

] ETEREE]
e e el 1 1

iy Y T B |
-

iy Y T B |

FRIABLE TO FIRMLY FRIABLE WITH SOME

'""""'SAMPLES BEING MODERATELY HARD; SAMPLE

iy Y T B |
-
iy Y T B |
-
iy Y T B |

IS REACTIVE WITH A 10% SOLUTION OF HCL

iy Y T B |

"""""INDICATING CALCITE CEMENTATION; SAMPLES

""""ARE GRAIN SUPPORTED AND INCLUDE 10% TO

11300 MD — 20% LITHIC FRAGMENTS; SOME BEDDING

SURFACES VISIBLE IN A VERY FEW SAMPLES;

e el 11

e el 11

e el 11
—— i

MANY LOOSE GRAINS IN THE SAMPLE AND NO

VISIBLE ACCESSORY MINERAL PRESENT;

—— i
e el 11

INTERBEDDED WITH CARBONACEOUS SHALE,

"""""'SHALE AND SOME SILTSTONE.

COAL = BLACK IN COLOR; VERY BRITTLE TO

""*"""'ICRUMBLY TENACITY; IRREGULAR TO BLOCKY

TO SPLINTERY FRACTURE; MASSIVE TO FLAKY

""" TO BLADED CUTTINGS HABIT; GREASY TO

[11400 MDY

RESINOUS LUSTER; SMOOTH TO CLAYEY

00€T1T
I
I
I
I

TEXTURE; VISIBLE EFFERVESCING IN THE

—— === 1

i
|

SAMPLE; THIN TO LAMINAE STRUCTURE;



=THIN BEDS VISIBLE IN SANDSTONE SAMPLES;

INTERBEDDED WITH SANDSTONE, SILTSTONE,

""""SHALE, AND CARBONACEOUS SHALE.

pm——— =l a1

e e el 1 1

e e el 1 1

11500 MO ——=———El-.t 1111
e e el 1 1
—— -

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

" MODERATELY DARK GRAY; BRITTLE TO CRUMBLY
[ARRRNI

"""""TO CRUNCHY TENACITY; BLOCKY TO PLANAR

FRACTURE; TABULAR TO WEDGELIKE TO PLATY

e e el 1 1

e e el 1 1

e e el 1 1

00vTT

"M*MCUTTINGS HABIT; DULL TO EARTHY TO WAXY

"""MLUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
[ARRRNI

"TO LAMINAE STRUCTURE; NO ACCESSORY

MINERAL VISIBLE IN THE SAMPLE; SAMPLE

""""INTERBEDDED WITH CARBONACEOUS SHALE,

-
[11600 MD —_——

= ———nrrrraan
<200 R o B 2T

Ul p—— = AT I

O |=EE i
<50 0= ©

SILTSTONE AND SANDSTONE.
[ARRRNI

""" CARBONACEOUS SHALE = GRAYISH BLACK TO

BROWNISH BLACK TO BLACK; BRITTLE TO

<10

<10

1000K>!""""ISLIGHTLY DENSE TENACITY; FRACTURES FROM

100K>|
IRREGULAR TO SLIGHTLY BLOCKY TO PLANAR;

CUTTINGS ARE NODULAR TO WEDGELIKE TO
[ARRRNI

"*"*"""SLIGHTLY ELONGATED; RESINOUS TO EARTHY

TO OCCASIONALLY WAXY LUSTER; SMOOTH TO
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11700 MD
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ki [T R |
-

pm—— =l 1
-

pm—— =l 1
-

"CLAYEY TEXTURE; THIN TO SOME WHAT THICK

STRUCTURE; INTERBEDDED WITH SILTSTONE,

"""""SHALE AND SANDSTONE; OCCASIONAL COAL

""""INTERBEDDED WITHIN SAMPLE; HIGH GAS

"""*""ASSOCIATED WITH SAMPLE.
[ARRRNI

=SILTSTONE = BROWNISH GRAY TO LIGHT OLIVE

GRAY TO MEDIUM GRAY; BRITTLE TO SLIGHTLY

CRUMBLY TENACITY; FRACTURES FROM BLOCKY

TO IRREGULAR; CUTTINGS ARE TABULAR TO

SLIGHTLY WEDGELIKE; WAXY TO EARTHY TO

DULL LUSTER; GRITTY TO SILTY TO SLIGHTLY

=CLAYEY TEXTURE; THIN STRUCTURE;

INTERBEDDED WITH CARBONACEOUS SHALE,

SHALE, SANDSTONE AND COAL.

—~ceza

SANDSTONE = MEDIUM LIGHT GRAY TO LIGHT

BROWNISH GRAY WITH OCCASIONAL PALE

YELLOWISH BROWN HUES; DOMINATE QUARTZ

FRAMEWORK WITH APPROXIMATELY 10% BLACK
[ARRRNI

LITHIC CLASTS INTERBEDDED; FINE TO

MEDIUM COARSE GRAINED WITH POOR TO
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12000 MD
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SLIGHTLY FAIR SORTING; ANGULAR TO

SUBANGULAR WITH LOW SPHERICITY; FIRMLY

FRIABLE TO FRIABLE WITH FREQUENT LOOSE

GRAINS IN SAMPLE; MATRIX SUPPORT;

iy Y B B |
e — -

iy Y B B |
e — -

iy Y B B |

MODERATE TO LOW REACTION WITH HCL

SUGGESTS CALCAREOUS / SILICEOUS CEMENT;

INTERBEDDED WITH SILTSTONE; OCCASIONAL

THIN SEAMS OF CARBONACEOUS SHALE AND

COAL CAN BE OBSERVED IN A FEW OF THE

SPECIMENS.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM GRAY

TO LIGHT BLUISH GRAY; DENSE TO BRITTLE

XWW@F =

"""™MTENACITY; FRACTURES FROM PLANAR TO

SPLINTERY; CUTTINGS ARE ELONGATED TO

PLATY TO SLIGHTLY FLAKY; WAXY TO DULL

"""MLUSTER; SMOOTH TEXTURE; LAMINAE TO THIN

COAL = BLACK; BRITTLE TO CRUMBLY TO

SLIGHTLY PULVERULENT TENACITY; CUTTINGS

ARE FLAKY TO NODULAR; FRACTURES FROM




= R “‘ """""BLOCKY TO IRREGULAR; EARTHY TO GREASY

\ (N

VA

L -
12100 MO
S N

<200 RQP 0> =R Til Gas 2K><100 Meth C 1 \ 00K>""""LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN

P I | ( z
<50 Avg WOB 0> i —_ . co2 K>k10 Ethn Q \ 0K>|
= gl " 0000000 c STRUCTURE; INTERBEDDED WITH CARBONACEOUS
f— ==l -1 ‘
- — == (
L et lare Ht. 100><10 (; 100K>|
——— Il ) ~ISHALE, SILTSTONE, SANDSTONE AND SHALE;
pm—— e el 1
i (] !
pefietionden RS <10 \“y \ 4 100K>=
—_———E-— |\ HIGH GAS ASSOCIATED WITH SAMPLE.
——lll -1 \
- \ '
——lll -1 <10 100K> |
e — -1 “ T
- i / . [ARRRNI
i ''""""ICARBONACEOUS SHALE = BLACK TO GRAYISH

BLACK TO DARK GRAY TO BROWNISH BLACK

000¢T

1Y%

""""ICOLOR; DENSE TO BRITTLE TO CRUMBLY

TENACITY; IRREGULAR TO BLOCKY TO PLANAR

12200 MD = """"FRACTURE; MASSIVE TO PLATY TO WEDGELIKE

TO BLADED CUTTING HABIT; EARTHY TO DULL

""*"TO WAXY TO GREASY LUSTER; SMOOTH TO

CLAYEY TEXTURE; STRUCTURES VISIBLE IN

""" THE SAMPLE ARE LAMINAE TO THIN; NO
[ARRRNI

VISIBLE ACCESSORY MINERALS PRESENT IN

THE SAMPLE; INTERBEDDED WITH SANDSTONE

nlAND COAL.

SANDSTONE = PALE YELLOWISH BROWN TO PALE
[ARRRNI

12300 MD — """""BROWN TO A DARK YELLOWISH BROWN TO

"MHUINMODERATE YELLOWISH BROWN COLOR: UPPER

s
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12500 MD| e = 1 51 1101

i YT R R B |

i YT R R B |

i YT N R B I |

00 74"

FINE TO LOWER MEDIUM GRAIN SIZE; WELL TO

""""FAIR TO SLIGHTLY POOR SORTING; SUBROUND

"""""TO SUBANGULAR ANGULARITY; HIGH TO

""""'"MODERATE SPHERICITY; SOME POLISHED TO

=FROSTED GRAINS; HARDNESS RANGES FROM

FRIABLE TO HARD; MATRIX SUPPORTED WITH
[ARRRNI

10 TO 20% LITHICS; NO BEDDING STRUCTURES

""""VISIBLE IN THE SAMPLES; NO ACCESSORY

=MINERALS VISIBLE IN THE SAMPLE; HIGHLY

REACTIVE WITH A 10% HCL SOLUTION;

INTERBEDDED WITH CARBONACEOUS SHALE

IAND COAL.

=SHALE = LIGHT GRAY TO MEDIUM GRAY TO
[ARRRNI

MEDIUM DARK GRAY COLOR; DENSE TO BRITTLE

'TO CRUNCHY TENACITY; IRREGULAR TO PLANAR

FRACTURE; MASSIVE TO PLATY TO TABULAR

"*"MCUTTINGS HABIT WITH SOME SAMPLES BEING

"""""WEDGELIKE TO BLADED; EARTHY TO DULL TO

"""""[OCCASIONALLY WAXY LUSTER; SMOOTH TO

"*"*"""CLAYEY TEXTURE; LAMINAE STRUCTURE

"HHIN/ISIBLE IN SOME OF THE SAMPLES: NO
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[12600 MDY

'"""MACCESSORY MINERALS PRESENT IN THE

SAMPLE; INTERBEDDED WITH SANDSTONE;

'""""'SHALE AND COAL.

< Ttl Gas 2K>y

""""COAL = BLACK; CRUMBLY TO PULVERULENT TO

BRITTLE TENACITY; FRACTURES FROM

""""IRREGULAR TO BLOCKY TO OCCASIONALLY

1000K>""""")CONCHOIDAL; CUTTINGS ARE FLAKY TO

20K>y

100>

<] Cc02
< Flare Ht.

<10

100K>].

ELONGATED TO SLIGHTLY NODULAR; SLIGHTLY
[ARRRNI

100K>
GREASY TO RESINOUS TO EARTHY LUSTER,;

100K>|

'"""MSMOOTH TO CLAYEY TEXTURE; THIN STRUCTURE

INTERBEDDED WITH CARBONACEOUS SHALE

""""MSILTSTONE AND SANDSTONE; HIGH GAS

‘ c-2
.
| BumncC-4
N
.
<10 | P(-}nt C-5
\ {\
| |
|
(

IASSOCIATED WITH SAMPLE.

=CARBONACEOUS SHALE = BLACK TO GRAYISH

"""""BLACK TO BROWNISH BLACK; DENSE TO

BRITTLE TENACITY; FRACTURES FROM SUB

H
<200 RO| 0> o
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o
<50 Avg WOB o> ©
e I -- 1 11
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H
N
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BLOCKY TO IRREGULAR TO SLIGHTLY PLANAR;

CUTTINGS ARE ELONGATED TO PLATY TO

SLIGHTLY FLAKY; RESINOUS TO POLISHED TO

SLIGHTLY EARTHY LUSTER; THICK STRUCTURE;



INTERBEDDED WITH CARBONACEOUS SHALE;

SMOOTH TEXTURE.
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12800 MO — — —— Bl= =1 1111
p— b IR NN

"""""SANDSTONE = WHITE TO VERY LIGHT GRAY

'TO MEDIUM LIGHT GRAY; DOMINATE QUARTZ

e e i 11
B —_—— -1 FRAMEWORK; FINE TO COARSE GRAINED WITH
~ prmm——— g 111
Q EEE i
o —_——
Ll I T T Y B
= POOR SORTING; SUBANGULAR TO SUBROUNDED
Ll I T T Y B i
Ll I T T Y B i
= ""*""WITH MODERATE TO LOW SPHERICITY; EASILY
Ll I T T Y B i
pmm——— 1 1
e 100000000000 """"FRIABLE TO FRIABLE WITH ABUNDANT LOOSE
Pe——a 1
Pe——a 1
- GRAINS IN SAMPLE; MATRIX SUPPORT,;
— P T B T I B
Pe——a 1 i
e il 00000000000 """ 'MODERATE REACTION WITH HCL SUGGESTS SOME
Pe——a 1 i
i
"""""\CALCAREOUS CEMENT; NO VISIBLE BEDDING
...... i
------ STRUCTURE; INTERBEDDED WITH CARBONACEOUS
-1 1 1
------ LR SHALE, SILTSTONE AND SHALE.
i
12900 MD (TETTYT
i
B SILTSTONE = LIGHT BROWNISH GRAY TO
o
o
o

MEDIUM LIGHT GRAY TO BROWNISH GRAY;

""" TENACITY RANGES FROM DENSE TO BRITTLE TO

OCCASIONALLY CRUNCHY; FRACTURES FROM

IRREGULAR TO BLOCKY; CUTTINGS ARE

""" TABULAR TO SLIGHTLY WEDGELIKE; WAXY TO

A Rt e v Ssaye o gl W S SRy cos SN

| e DULL TO EARTHY TO OCCASIONALLY SLIGHTLY



SPARKLING LUSTER; SILTY TO GRITTY

""" TEXTURE; GRADING FROM SANDSTONE; THIN

STRUCTURE.

""""SHALE = LIGHT GRAY TO MEDIUM GRAY TO

ok :_'.'. g
13000 MD —:III I,I I,I I,I I,I I,I;/f
Tzl
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b IR NN
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— el - 11
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13100 MD = = — = 2= e mi 0
= o < Ttl Gas 2K>
< cOo2 20K>y
< Flare Ht. 100>

= -

MEDIUM DARK GRAY COLOR; DENSE TO BRITTLE

FRACTURE; MASSIVE TO PLATY TO TABULAR
[ARRRNI

WWW
0062T
Tynl ol pnld
RY |

CUTTINGS HABIT WITH SOME SAMPLES BEING

WEDGELIKE TO BLADED; EARTHY TO DULL TO

"""""OCCASIONALLY WAXY LUSTER; SMOOTH TO

CLAYEY TEXTURE; LAMINAE STRUCTURE
[ARRRNI

VISIBLE IN SOME OF THE SAMPLES; NO
[ARRRNI

<200 ROP ACCESSORY MINERALS PRESENT IN THE

<50 Avg WOB
SAMPLE; INTERBEDDED WITH SANDSTONE;

""*""SHALE AND COAL.

COAL = BLACK IN COLOR; TENACITY IS
[ARRRNI

""""MBRITTLE TO CRUMBLY TO CRUNCHY; BLOCKY

'TO IRREGULAR FRACTURE; CUTTINGS HABIT IS

GREASY TO RESINOUS LUSTER; SMOOTH TO



[13200 MD- x | | CLAYEY TEXTURE; SOME LAMINAE STRUCTURE
ki [T R | ; |
B ————"E-rn """""IN SOME OF THE SAMPLES; INTERBEDDED
= )
o o
| i
) """WITH SANDSTONE AND CARBONACEOUS SHALE,
[ i
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————— P B \ =
————— N | “\‘ \ i
R TEY , PrniVISIBLE IN THE SAMPLE.
N | / ( i
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-1 0 \ i
—_——r
— - . \ SANDSTONE = LIGHT GRAY TO WHITE TO
T Y B ™ i
e I \\\ i
i 7 h '"""ITRANSLUCENT; DOMINATE QUARTZ FRAMEWORK
/ WITH APPROXIMATELY 10% BLACK LITHIC
( (NRANNI
Jp i
. '""""CLASTS INTERBEDDED; MEDIUM FINE TO
) [y
(13300 MD- \ MEDIUM TO OCCASIONALLY COARSE GRAINED
B ) WITH FAIR TO POOR SORTING; SUBANGULAR TO
N
Q /
o (
i
) """"""SUBROUNDED WITH LOW TO MODERATE
‘ 1
| SPHERICITY; HARD TO MODERATE HARD; GRAIN
! SUPPORT; SILICA CEMENT SUGGESTS BY NO TO
i
f VERY LITTLE REACTION WITH DILUTE HCL; NO
i
i
= '""""\VISIBLE BEDDING STRUCTURE.
i
i
o il CARBONACEOUS SHALE = GRAYISH BLACK TO
e T T B i
i TSI T B T TR I | 7
== = R BROWNISH BLACK TO BLACK; SLIGHTLY DENSE
i TSI T B T TR I | i
i TSI T B T TR I | — i
[13400 MDY = "'TO BRITTLE TO CRUNCHY TENACITY;
= e T T B
= T FRACTURES FROM PLANAR TO SPLINTER TO
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00vET
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<50 Avg WOB ib

\ "'OCCASIONALLY BLOCKY; CUTTINGS ARE

-
13500 MD

- : 'TABULAR TO ELONGATED TO SLIGHTLY NODULAR
== RESINOUS TO POLISHED TO SOMETIMES EARTHY
[ARRRNI
"MMWAXY LUSTER; SMOOTH TO SILTY TEXTURE;
THIN STRUCTURE; INTERBEDDED WITH SHALE,

SILTSTONE AND SANDSTONE; TRACE AMOUNTS

=OF PYRITE PRESENT AS AN ACCESSORY
[ARRRNI
= MINERAL; HIGH GAS ASSOCIATED WITH SAMPLE
[ARRRNI
j """"SANDSTONE = WHITE TO LIGHT GRAY TO

MEDIUM LIGHT GRAY TO A PINKISH GRAY TO A

LIGHT BROWNISH GRAY COLOR; QUARTZ

""""FRAMEWORK; UPPER FINE TO LOWER MEDIUM

GRAIN SIZE; WELL TO FAIR SORTING; HIGH

''""""TO MODERATE SPHERICITY; SUBANGULAR TO

L -
13600 MD

I

tl Gas 2K>y

[ARRRNI
"""""SUBROUND ANGULARITY; SURFACE FEATURES
FROM POLISHED TO FROSTED GRAINS; FRIABLE
[ARRRNI
: 'TO MODERATELY HARD HARDNESS; 10-20%
[ARRRNI
""*"MLITHIC CLASTS; NO REACTION WITH A 10%
[ARRRNI
000K>'"""""[HCL SOLUTION INDICATING SILICA CEMENT;

Co2 20K>

Flare Ht. 100>

NO ACCESSORY MINERALS VISIBLE IN THE

MMUNSAMPLE: INTERBEDDED WITH CARBONACEOUS




SHALE AND SILTSTONE.

NOTE = REACHED TOTAL DEPTH OF 13721' FOR

PCU 296-5A 05 ON 11/28/2010 @ 03:30:00
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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.









