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ExxonMobil Production

PCU 197-34A9

9/7/2010

<300 ROP 0>|
ft/hr
<50 Avg WOB 0>
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<0 Gamma 100>
API Units

Depth
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Lithology

SON

<10 Meth C-1 100K>|
<0 Ttl Gas 1K>| ppm
units <10 Ethn C-2 100K>|
<0 COo2 50K><10 Prop C-3 100K>
ppm
<10 Butn C-4 100K>|
<0 Flare Ht. 100>|
i <10 Pent C-5 100K>

yuT disiu

Remarks
Survey Data, Mud Reports, Other Info.

GSA ROCK COLOR CHART. ROCK CONSTITUENTS

/ARE DESCRIBED WET AND LISTED IN ORDER OF

MOST ABUNDANT TO LEAST ABUNDANT WITH

RESPECT TO PERCENTAGE IN SAMPLE. DEPTH

IS REFERENCED TO RKB.

CONNECTION GASES AS WELL AS TRIP GASES

IAND DOWNTIME GASES ARE NOTED ON THE LOG.

LARGE CONNECTION GASES WHICH APPEAR ON

THE MUDLOG USUALLY REFLECT UPHOLE GAS

INTERVALS BLEEDING INTO THE BOREHOLE

DURING CONNECTIONS.

GAS CHROMATOGRAPHY EQUIPMENT IS

CALIBRATED TO A TEST GAS COMPOSED OF:

METHANE = 10000 PPM

ETHANE = 1000 PPM

PROPANE = 1000 PPM



<300 ROP 0>|
<50 Avg WOB 0>
<0 Gamma 100>

00S€

009¢

I-BUTANE = 1000 PPM

N-BUTANE = 1000 PPM

I-PENTANE = 1000 PPM

N-PENTANE = 1000 PPM

WHEN THE MUD IS RUN THROUGH THE MGS (MUD

GAS SEPARATOR) THE INTERVAL IS MARKED ON

THE LOG IN THE SLIDE COLUMN AND NOTED ON

THE LOG.

<0 Ttl Gas 100><10 Meth C-1 100K>|
<0 CcO2 50K><10 Ethn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|
<10 Pent C-5 100K>|

IALL SANDSTONE INTERVALS ARE EXAMINED FOR

SAMPLE FLUORESCENCE IN THE UV SCOPE AND

FOR HYDROCARBON FLUORESCENCE AND MINOR

FLUORESCENCE FROM POSSIBLE FRACTURE

FILL. ALL FLUORESCENCE IS NOTED ON THE

MUD LOG.

10.75" SURFACE CASING WAS SET AT 3654,

DRILLED 10' OF NEW FORMATION AND PERFORM

F.I.T. - GOOD. DRILL AHEAD.

SURVEY @ 3603' MD: INC 1.98 AZI 5.35



NB #2 MI616 9.875" PDC

JETS 6x12 IN AT 3665

NIGHT TOUR

WOB 19-25K
PP 2228
RPM 93
GPM 719

|

8¢

00

TVD 3539.20'

EPOCH WELL SERVICES COMMENCED FULL

-

_
——————— ~an=

3725'

MW 9.2 FV 48 PV 14 YP 22

APIFIL 9.2 GELS 7/11/19 pH 10.8(

LOGGING ON 05/21/2010 AT 3665'

CLAYSTONE = PASTY TO SLIGHTLY STIFF,

STICKY, MALLEABLE: FRACTURE EARTHY TO

MUDDY; CUTTINGS HABIT MASSIVE GLOBULES;

CL- 800 Ca+ 60| SOL 4.2

24 HR LOSSES} 0 bbls.

LUSTER EARTHY; TEXTURE PREDOMINANTLY

SMOOTH; STRUCTURE MASSIVE.

SHALE = MODERATE YELLOW TO DARK YELLOW

ORANGE, LIGHT TO MEDIUM GRAY, MODERATE

YELLOWISH BRAOWN TO MODERATE BROWN,

LIGHT TO MODERATE RED, PALE PURPLE TO

GRAYISH PURPLE; MODERATELY CRUNCHY TO

FAIRLY SOFT; IRREGULAR TO MOTTLED FRACT,

CUTTINGS HABIT MASSIVE TO SLIGHTLY WEDGE

CG Ou -
MW IN 9.2% VIS 45
MW OUT 9/1+ VIS 44
C-1
T
T
CG 6u

LIKE; LUSTER DULL TO SLIGHTLY WAXY;

SMOOTH TO VERY SLIGHTLY SILTY TEXTURE;

STRUCTURE MASSIVE; COMMON COLOR

SWIRLING AND MOTTLING.
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SANDSTONE = WHITE TO WHITEISH GRAY,

'V PALE ORANGE TO MODERATE ORANGE PINK,

PALE TO MODERATE REDDISH BROWN; VERY

— gm0 |KK
——u-u_._.nnnnKK
— gm0 |KK
——u-u_._.nnnnKK

-1 |KK

.||||||||KK

-1 |KK
——u-u_._.nnnnKK
— gm0 |KK
——u-u_._.nnnnKK
— gm0 |KK
——u-u_._.nnnnKK

FINW TO LOWER MEDIUM GRAINED; POORLY

SORTED; SUB ROUNDED TO SUB ANGULAR,;

SPERICTY MODERATE TO HIGH; EASY FRIABLE

CG 10u
[RERENI
[RERENI
[RERENI
MW IN 9.2 VIS 49
[RERENI
- —— 100
; " MW OUT 9.2 VIS 48
™ [ Y I I |
- [ T I | (NNARI
e T L R T B |
c1
[RERENI
e T L R T B |
e T L R T B |
——— e I 11
—— -1 1 1 1 [RERENI
SN . . . ([ B Tt Gas 1005k10 100Kk
——— e I 11 5
o <0 co2 50K><10
——— e I 11
——— e I 11
o < Flare Ht. 100><10
CG7u
[RERENI
<10 100K>]
<10 100K>!

TO MODERATE HARD; CEMENT PREDOMINANTLY

ARGILLACEOUS W/ STRONG CALCAREOQOUS

COMPONENT PRODUCING A MODERATE TO

STRONG REACTION TO DILUTE HCL; MOSTLY

MATRIX SUPPORTED WITH INTERSTICES VERY

'WELL FILLED; MASSIVE BEDDING; <1% DARK

LITHIC CLASTS; RARE CHLORITE AND PYRITE

IAS ACCESSORY MINERALS; NO FLUORESCENCE;

NO CUT; POOR VISIBLE POROSITY.

SILTSTONE = VERY LIGHT GRAY TO GRAYISH

YELLOW, LIGHT TO MODERATE BROWN, WHITE;

VERY SOFT TO MODERATELY FIRM TENACITY;

FRACTURE HACKLY TO IRREGULAR; CUTTINGS

HABIT MASSIVE WITH OCCASIONAL WEDGELIKE
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SPECIMENS; LUSTER EARTHY TO DULL; SILTY

———p gm0

———p gm0

———p gm0

———p gm0

———p gm0

———p gm0

TO V SLIGHTLY ABRASIVE; MASSIVE STRUCT.

SANDSTONE = WHITE TO WHITISH GRAY,

LIGHT TO MODERATE BROWN, MODERATE RED

————pgam 1 10

————pgam 1 10

————pgam 1 10

CG 93u ..
[ARRRNI
[ARRRNI
MW IN 9.2 VI$ 51
[ARRRNI
MW OUT 9.2 VIS 46
C-1 -
[ARRRNI
CG 24u

TO GRAYISH RED PURPLE, VERY PALE GHREEN

'TO LIGHT BRILLIANT GREEN, RARE MODERATE

GRAYISH YELLOW; LOWER VERY FINE TO UPPER

FINE; MODERATELY WELL TO WELL SORTED;

SUB ROUNDED TO SUB ANGULAR; SPHERICITY

HIGH; CEMENT PREDOMINANTLY ARGILLACEOUS

'WITH STRONG CALCAREOUS COMPONENT;

MODERATLY SOFT TO MODERATELY HARD;

MOST SPECIMENS GRAIN SUPPORTED WITH

FAIR AMOUNT OF MATRIX MATERIAL; WELL

FILL INTERSTICES W/ RARE VOIDS EVIDENT;

OCCASIONAL PYRITE; OCCASIONAL CHLORITE;

<1% DARK ANGULAR, V FINE, LITHIC CLASTS;

NO FLUORESCENCE; NO CUT; POOR VIS POROS.

————pgam 1 10

————pgam 1 10

SHALE = MODERATE TO DARK YELLOWISH

ORANGE, LIGHT TO MEDIUM GRAY, LIGHT TO
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MODERATE BROWN; TENACITY MODERATELY

SOFT TO CRUNCHY AND SOMEWHAT TOUGH;

FRACTURE IRREGULAR TO HACKLY WITH

OCCASIONAL SEMI CONCHOIDAL; DULL TO

EARTHY; TEXTURE PREDOMINANTLY SMOOTH

WITH SOME SLIGHT GRITTINESS; OCCASIONAL

'THIN DISCONTINUOUS V FINE SAND LENSES;

< 1% NAHCOLITE IN SAMPLE INTERVAL;

STRUCTURE MASSIVE.

SILTSTONE = MODERATE GRAYISH YELLOW TO

DARK YELLOWISH ORANGE, LIGHT TO MEDIUM

BROWN, MODERATE BROWNISH GRAY; MOD

SOFT TO CRUNCHY; FRACTURE HACKLY TO

IRREGULAR WITH SOME EARTHY; CUTTINGS

HABIT MASSIVE TO WEDGE LIKE WITH SOME

SEMI TABULAR; LUSTER DULL TO EARTHY;

TEXTURE FAIRLY SILTY TO SLIGHTLY GRITTY

——————— ~am=
——————— ~am=
——————— ~am=
I ——— CG 43u
——————— ~am=
MW IN 9.2 VIS 51
MW OUT|9.2 VIS 46
[ARRRN|
[ARRRN|
C-1
[ARRRN|
[ARRRN|
CG 13u
[ARRRN|
[ARRRN|
——————— ~auan
——————— ~auan —
——————— ~auan
I CG 64u
——————— ~auan
________ tmaEy ke Ttl Gas 100> Meth C{1 100K>

DUE TO SPARSELY ENTARAINED FINE SAND

GRAINS; STRUCTURE MASSIVE.

SHALE =MODERATE TO DARK YELLOWISH
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= amam ! 111

= amam ! 111

== amam ! 1 11

== amam ! 1 11

== amam ! 1 11

—_————— = |

—_————— = |

MW IN 9.2+ VIS 52

MW OUT 9.2+ VIS 47

ORANGE, GRAYISH YELLOW TO GRAYISH

YELLOW GREEN, LIGHT TO MODERATE BROWN;

TENACITY CRUNCHY TO CRUMBLY SOME

EARTHY; FRACTURE IRREGULAR TO HACKY

—_————— = |

—_————— = |

————pgam 1 10

————pgam 1 10

————pgam 1 10

————pgam 1 10

————pgam 1 10

————pgam 1 10

CG 136u

MAX GAS 121u

SOME SUB CONCHOIDAL; LUSTER DULL TO

EARTHY SOME SLIGHTLY WAXY; TEXTURE

SMOOTH TO MODDERATELY SILTY; COLORS

————pgam 1 10

————pgam 1 10

————pgam 1 10

————pgam 1 10

————pgam 1 10

————pgam 1 10

FREQUENT SWIRLED OR MOTTLED SUGGESTING

SOME SOFT SEDIMENT DEFORMATION; RARE

PYRITE; RARE THIN LENSES OF WIDELY

—————aem 1

CG 103u

1
|
%

DISSEMINATED VERY FINE SAND; DECREASED

NAHCOLITE; NON FLUORESCENT.

SILTSTONE = DARK YELLOWISH ORANGE TO

GRAYISH YELLOW, LIGHT TO MODERATE RED

BROW, LIGHT TO MEDIUM GRAY, WHITEISH

GRAY, VERY PALE GRAYISH GREEN; CRUNCHY

'TO MODERATELY SOFT WITH RARE HARD;

FRACTURE HACKLY TO IRREGULAR W/ OCCAS

SUB CONCHOIDAL TO SEMI PLANAR; CUTTINGS

HABIT MASSIVE WITH OCCASIONAL WEDGELIKE;

LUSTER EARTHY TO DULL; TEXTURE SILTY TO
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—————m 1

—————m 1

—————aem 1

MW IN 9.2 VIS 63

MW OUT 9.2 VIS 54

G 118u

CG 86u

§
|

"SLIGHTLY SANDY; STRUCTURE MASSIVE.

SANDSTONE = LIGHT REDDISH BROWN TO

MODERATE RED, VERY PALE ORANGE TO

GRAYISH PINK, PALE YELLOWISH BROWN TO

DARK YELLOWISH BROWN; FRAMEWORK

PREDOMINANTLY TRANSPARENT COLORLESS

QUARTZ TO TRANSLUCENT WHITEISH QUARTZ;

LOWER VERY FINE TO LOWER FINE; VERY

'WELL SORTED; SUB ROUNDED TO SUB

IANGULAR; SPHERICITY HIGH; CEMENTATION

IARGILLACEOUS WITH MINOR CALCAREOUS

COMPONENT WITH MODERATE REACTION TO HCL;

MOSTLY GRAIN SUPPORTED WITH SPARSE

BUT VISIBLE MATRIX MATERIAL; INTERSTICES

MODERATELY FILLED WITH VOIDS OCCASIONAL

'TO COMMON; RARE LITHIC CLASTS, CHLORITE,

IAND PYRITE; RARE BRIGHT YELLOW MINERAL

——— a1

——— a1

——— a1

——— a1

T R L L I I O |

T R L L I I O |

T R L L I I O |

j MW IN 9.3 VIS 66

FLUORESCENCE; NO CUT; MODERATE TO

POOR VISIBLE POROSITY.

MMUNSHALE = MODERATE GRAYISH YELLOW TO
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<50 WOB 0>
<0 ma 100>
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MW OUT 9.2+ VIS 61

T R L L I I O |

T R L L I I O |

T R L L I I O |

DARK GRAYISH ORANGE, LIGHT TO MODERATE

BROWN, MODERATE RED TO MODERATE

REDDISH BROWN, SOME GRAYISH RED PURPLE;

CRUNCHY TO MODERATELY TOUGH; OCCAS

SOFT SPECIMENS; FRACTURE HACKLY TO

IRREGULAR WITH SOME SUB CONCHOIDAL; CUT

HABIT MASSIVE W/ COMMON WEDGELIKE;

LUSTER DULL TO EARTHY WITH OCCASIONAL

WAXY; TEXTURE SMOOTH TO VERY SLIGHTLY

SILTY; STRUCTURE MASSIVE; VERY RARE

THIN SMALL FLECKS CARBONACEOUS MATERIAL,;

NON FLUORESCENT.

SHALE = LIGHT TO MODERATE YELLOWISH

BROWN, DARK YELLOWISH ORANGE TO PALE

ORANGE, LIGHT TO MEDIUM GRAY, LIGHT TO

2.1
L] D EEE RN NN CGlsgu
—— g = m | 1 1 1 [ARRRN|
——— g I 11 b
ikl CIESEEENER T I % Til Gas 100>k1 Meth G-1 100K>r
—— g = m | 1 1 1 [ARRRN|
(R % co2 50K><1, Ethn Cl2 100K5 ]
——— g I 11 .
————— v ] ]
K Flare Ht. 100><10 Prop C-3 100K>
0 Butn C 100K>{
[ARRRN|
<1 Pent C-5 100K>
[ARRRN|
[ARRRN|
C6 115u g ﬁ
[ARRRN|
[ARRRN|
[ARRRN|
MW IN 9.2 VIS 63
MAX GAS 1 MWDUT 9.3 VIS 55

MODERATE BROWN, RARE DARK GRAY; CRUNCHY

'TO MODERATELY TOUGH TENACITY; FRACTURE

HACKLY TO IRREGULAR; CUTTINGS HABIT

MASSIVE TO WEDGELIKE WITH COMMON

IRREGULAR; LUSTER DULL TO SEMI WAXY;

TEXTURE SMOOTH TO VERY SLIGHTLY SILTY;
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WASAT% G @ 5349’

]

00¢Ss

00€S

CG 26u

CHANGE GAS SCALE

AT 5200' MD: 0 - 500u

STRUCTURE MASSIVE WITH OCCASIONAL THIN

DISCONTINUOUS AND IRREGULAR STINGER OF

CARBONACEOUS MATERIAL; OCCASIONAL

PYRITE AS ACCESSORY; NON FLUORESCENT.

CARBONACEOUS SHALE = BLACK, BROWNISH

"""""BLACK, REDDISH BLACK; ABUNDANT PYRITE;

VERY TOUGH, HARD; FRACTURE PLANAR; CUT

HABIT TABULAR TO MASSIVE; VERY RESINOUS

CG 110u

TO NEAR GEMLIKE, SEMI VITREOUS SPECIMENS

STRUCTURE THINNLY LAMINATED W/ PYRITE

"""""AND VERY THIN SHALES; NO OUTGASSING
[ARRRNI

EVIDENT.

CG9u

MW IN 9}5 55

WASATCH G SANDSTONE = OFF WHITE TO VERY

LIGHT GRAY OVERALL; PREDOMINANTLY GRAIN

SUPPORTED WITH SILICA AND MINOR KAOLIN

CEMENT; 1-3% CARBONACEOUS MATERIAL IN

""""SAMPLE FRAGMENTS; TRACE ACCESSORY

|
%
?
K

MW OUT 913 VIS 50

C-4321

|
>
x

""""""MINERALS OF CHLORITE MICA AND PYRITE;

FIRM FRIABLE TO HARD; SOME LOOSE GRAIN

""MUNCLEAR TO OPAQUE SAND: PRESERVED SPECIMEN
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<300

0>

<50 Avg WOB

<0 a
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100>
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CG 277u

MAX GAS 279u

<0 as

500>y

{ Czb

SHOWS MODERATE SPHERICITY; FAIRLY

WELL SORTED; SUBROUND TO SUBANGULAR,;

"""""VERY FINE TO UPPER FINE GRAIN; MODERATE

I
|
/ ''"""TO HIGHLY CALCAREOUS; TRACE CHLORITZED
i
“‘\ i
. g
) i
,// i
'"""""INDICATORS.

SANDSTONE IN SAMPLE; GRADES TO LIGHT

GRAY SILTSTONE; NO VISIBLE HYDROCARBON

SILTSTONE = VERY LIGHT GRAY TO MEDIUM

GRAY; HARD TO CRUNCHY TENACITY; BLOCKY

<0

1

Co2

Flare Ht.

CG 47u

50K>y

100>

<10

<10

<10

thn C-2

Prop C-3
Butn C-4
5

Pent C-

MW IN 9.2+ VIS 55

1
(N
100K>

100K>]

100K>]

MW OUT 9.3+ VIS 4@

TO PLANAR TO SPLINTERY FRACTURE; PLATY

'TO WEDGELIKE CUTTINGS HABIT; SPARKLING

TO SLIGHT EARTHY LUSTER; GRADES TO VERY

LIGHT GRAY SANDSTONE; TRACE UPPER FINE

GRAIN SAND IN SAMPLE SPECIMENS.

SHALE = MEDIUM GRAY TO LIGHT GRAY SOME

REDDISH BROWN; PLATY TO SCALY CUTTINGS

HABIT; MATTE TO SILTY TEXTURE; EARTHY

LUSTER; SPLINTERY TO PLANAR TO ANGULAR

FRAC; GRADES TO LIGHT GRAY SILTSTONE;

NO VISIBLE STRUCTURE.



WASATCHA @ 5652'
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——————— —-_——T
——————— —-_——T
______ == R SANDSTONE = LIGHT GRAY TO OFF WHITE TO
——————— —-_——T
_______ ~ . CG 55
______ == R ! TRACE MEDIUM GRAY; PREDOMINANTLY GRAIN
——————— —-_——T i
——————— —-_——T i
______ . """"""MSUPPORTED WITH SILICA AND TRACE KAOLIN
—————— _——— 1
—————— _——— 1
_____ == R T™CEMENT; FAIRLY TO WELL SORTED; MODERATE
—————— _——0 0 \ L
—————— _——— 1 i
_____ == R "'"""TO WELL SPHERICITY; VERY FINE TO UPPER
—————— _——— 1 i
—————— _——— 1
_____ == R FINE GRAIN; MODERATE HARD TO HARD; TRACE
1000
1000 i
[omemetrrrrinrniinn \\‘ '"""ACCESSORY MINERAL OF CRYSTALLINE PYRITE
1000 . i
p— [N RN RN NN /‘ mnnn
1000 / | i
[t /“ "'""""ON SAMPLE FRAGMENTS; THINLY INTERBEDDED
————— L0 /
1000
[omemetrrrrinrnninn | ™ WITH CARBONACEOUS SHALE; TRACE FLECKS OF
\\\ i
i
/ ''""""COAL/CARBONACEOUS SHALE IN SAMPLE
“\\ -
/‘ i
‘\‘ '"""SPECIMENS; SUB ROUND TO SUB ANGULAR; TR
/
238 \ (NRANNI
H \ “‘ """""LOOSE GRAINS WITH MINOR ABRASIONS DUE
\ i
L
/ /
MW IN 9 2 VIS 4
[ [ 'TO POSSIBLE BIT ACTION.
\ \ (NRANNI
“‘\ “\“ (LRLLRT]
XUT92+VBSS L
/
&“ i
/ '"""CARBONACEOUS SHALE = BROWNISH GRAY TO
/
i
) C- 5 4,3,2,
) """OLIVE GRAY TO DARK GRAY; BLOCKY TO
. ‘\ PLANAR TO SPLINTERY FRACTURE; WEDGELIKE
\ 1
\ g
\
TO FLAKY TO ELONGATED CUTTINGS HABIT;
P T T T T T B \‘ i
P T T T T T B / i
= R 4 '"""MEARTHY TO SEMI VITREOUS LUSTER; TRACE
P T T T T T B (
P T T T T T B “
= R "" \VISIBLE DEGASSING; THINLY INTERBEDDED
P T B R B B [
IR L -
P T T T T T B G 893y / i
=R e ( HHUIWITH COAL LAMINAE: MINOR PYRITIC VEINING
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""""""IN SAMPLE SPECIMENS; MATTE TO ABRASIVE

77

GAS 691u

i

"""""COAL = BLACK TO BROWNISH BLACK; BLOCKY

TO SPLINTERY TO SEMI CONCHOIDAL FRAC;

TABULAR TO WEDGELIKE TO FLAKY CUTTINGS

=HABIT; SMOOTH TO MATTE TEXTURE; VITREOUS

""**"MTO SLIGHTLY EARTHY LUSTER; THINLY

X GAS 1505u

W

CG 137

"""""INTERBEDDED WITH CARBONACEOUS SHALE;

'TRACE PYRITIC VEINING ALONG FRACTURE

SURFACES; HIGH DEGASSING OBSERVED FROM
[ARRRNI

SAMPLE FRAGMENTS.

<0

Ttl Gas

500><10

SILTSTONE = MEDIUM GRAY TO OLIVE GRAY TO
[ARRRNI

DARK GRAY; HARD TO CRUNCHY TENACITY;

""""SPARKLING TO EARTHY LUSTER; SUCROSIC TO
[ARRRNI

GRITTY TEXTURE; TABULAR TO WEDGELIKE TO

0K>""""|[FLAKY CUTTINGS HABIT; IRREGULAR TO PLATY

<0

<0

Cc02
1150u

Flare Ht.

AX GAS 968u

50K><10

100><10

<10

100K>

FRAC; GRADES TO LIGHT GRAY SANDSTONE;

100K>]

TRACE THIN CARBONACEOUS LAMINAE IN SOME
[ARRRNI

100K>|

s AMPLE SPECIMENS.

100K>|




00T9

0029

''""""ICARBONACEOUS SHALE = OLIVE GRAY TO

?

BROWNISH GRAY TO DARK GRAY; BLOCKY TO

""*""SPLINTERY TO IRREGULAR FRACTURE; MATTE
[ARRRNI

=TO SLIGHTLY SILTY TEXTURE; EARTHY TO

SEMI VITREOUS LUSTER; THIN COAL LAMINAE

""""""IN SAMPLE FRAGMENTS; MINOR PYRITIC

§ MAX GAS 1147u

CG 774u

IVEINING; TRACE CALCITE SUBSTITUTION IN

"""""POSSIBLE FOSSIL REMAINS.
[ARRRNI

"""""SANDSTONE = OLIVE GRAY TO LIGHT GRAY

*WITH SOME OFF WHITE; PREDOMINANTLY GRAIN

;CG 849u

SUPPORTED WITH SILICA, KAOLIN AND SOME
[ARRRNI

CALCITE CEMENT; SUB ROUND TO ANGULAR;
[ARRRNI

MODERATE TO HIGH SPHERICITY; FAIR TO WEL

"""WELL SORTED; VERY FINE TO UPPER FINE

GRAIN; 2-5% CARBONACEOUS SHALE/COAL

MAX G

N7/

""""FLECKS IN SAMPLE FRAGMENTS; SOME LOOSE

=GRAINS IN SAMPLE; MINOR ACCESSORY
[ARRRNI

""" MINERAL OF CRYSTALLINE PYRITE; THINLY

"""""INTERBEDDED W/ COAL LAMINAE; NO VISIBLE
[ARRRNI

DEGASSING ALONG COAL CONTACTS; CLEAR TO

BN

TRANSLUCENT.



%
:

NIGHT T;%

WOB 32-,

PP 2787

RPM 91

00€9

009

| >

CALIB GAS EQUIPMENT

SHALE = LIGHT GRAY TO LIGHT OLIVE GRAY

'TO MEDIUM GRAY; MATTE TO ABRASIVE TEXT;

FLAKY TO TABULAR TO ELONGATED CUTTINGS

HABIT; PLANAR TO SPLINTERY TO HACKLY

FRACTURE; DULL EARTHY LUSTER; GRADES TO

LIGHT GRAY SILTSTONE; TRACE FRAMBOIDAL

""""PYRITE ON SHALE FRAGMENTS.

SILTSTONE = MEDIUM GRAY TO LIGHT GRAY;

FIRM TO HARD TENACITY; BLOCKY TO IRREG;

""""FRACTURE; WEDGELIKE TO TABULAR CUTTINGS

""" HABIT; SPARKLING TO SLI EARTHY LUSTER;

GRITTY TO SUCROSIC TEXTURE; TRACE VERY

"FINE GRAIN IN SAMPLE SPECIMENS; GRADES

'TO VERY FINE GRAIN SANDSTONE.

SHALE = VERY LIGHT TO MEDIUM GRAY, LIGHT

"'"""'BROWN TO MEDIUM BROWN; CRUMBLY TO

———— |K
———_.||||||||||KK
———— |KK
———_.||||||||||KK
———— |KK
———_.||||||||||KK
———— |KK
———_.||||||||||KK
———— |KK
———_.||||||||||KK
———— |KK
——— i1 ||KK

cG jo72u
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
CG 1458u
ﬂOTCODOWN
[ARRRN|
[ARRRN|
| |
‘ ‘ [ARRRN|
MW 9.2/ FV 47 PV 14 |YP 27
|
A1 2.0 GELS 10/17/26 pH 9.7(
‘ [ARRRN|
CL-qéOECa+ 0 SOL 4.7 v
‘\ C‘
“ % [ARRRN|
CG 1588u 24 HR LOSSES: 1905 bbs

CRUNCHY TENACITY; HACKLY TO PLANAR W/

'"OCCASIONAL PLANAR PARTING; CUTTINGS HAB

"M"YMRREGULAR TO RARE WEDGELIKE : LUSTER



0099

——————— -
—————— —.. -
——————— -
—————— —ll.-
——————— -
—————— —ll.-
——————— -
—————— —ll.-
——————— -
—————— —ll.-
——————— -
—.-|||||||KK

RO

< Ttl Gas

DULL TO SUCROSIC WITH SOME WAXY; TEXTURE

SMOOTH TO V SLIGHTLY SILTY IN OCCASIONAL

Co2

Flare Ht.

§MAX GAS 1057u

50K><10 /

100>

<10 \\Pent
W IN 9.24\VIS 45

SPECIMENS; STRUCTURE MASSIVE TO THINLY

""" LAMINATED; NON FLUORESCENT.
[ARRRNI

"MSANDSTONE = WHITE, WHITISH GRAY TO
[ARRRN|

th
i
!
i
th
IR
th
i
th
il

CG 977u

""""MLIGHT GRAY; SALT AND LIGHTLY PEPPERED

"""""APPEARANCE; TRANSLUCENT TO TRANSPARENT

COLORLESS QUARTZ FRAMEWORK; UPPER FINE

""" TO UPPER MEDIUM; MODERATE SORTING;

PREDOMINANTLY SUBANGULAR TO ANGULAR,;

MODERATELY HIGH SPHERICITY; SURFICIAL

S

==l - 11 1
T E-
==l - 11 1
T E-
==l - 11 1
T E-
==l - 11 1

""""""GRAIN ABRASION MINIMAL; SOFT TO MODERATE
[ARRRNI

"""""FRIABLE WITH OCCASIONAL FIRMLY FRIABLE

IABUNDANT LOOSE GRAINS; CEMENTATION

CALCAREOUS WITH MODERATE TO STRONG
[ARRRNI

"""REACTION TO DILUTE HCL; GRAIN SUPPORTED;

==l - 11 1

el P TE N B |

i
th
i
th
i
th
i
th
i
th
i
th
i
th
i
th
i
th
i
=== 1 1 |K
i
th
i
th
i
th
i
th
i
th
i
th
i
th
i
th
i
th
kY

CG 616u

"""""MINTERSTICES MODERATELY TO MODERATELY

""*""WELL FILLED WITH COMMON VOIDS; BEDDING

MASSIVE; COMMON CHLORITE AND OCCASIONAL
[ARRRNI

"""""ICHLORITOID ACCESSORIES; LITHIC CLASTS:

""<2% LIGHT TO DARK BROWN TO BLACK WITH



FAA o e A 3 LR [ e AT

0089

0069

et ORI
=
= =
=
:——-.-I (] |KK
e
:——-.-I (] |KK
=

E—

=RARE RED; FINE TO MEDIUM; SUB ANGULAR TO

"""ANGULAR; PRISMOIDAL; FAIRLY FRIM TO

""" CRUNCHY; DULL TO SLIGHTLY WAXY; POSSIBLE
[ARRRNI

REWORKED SEDIMENTS; NO FLUORESCENCE;
[ARRRNI

""""[NO CUT; MODERATE VISIBLE POROSITY.

§MAX GAS 1125u

§WAX GAS 1046u

—

CG 1683u

MMSILTSTONE = LIGHT TO MEDIUM GRAY, LIGHT

'TO MODERATE BROWN; CRUNCHY; FRACTURE

HACKLY TO PLANAR;CUTTINGS HABIT MASSIVE;

LUSTER EARTHY TO DULL; TEXTURE SILTY

'TO SLIGHTLY GRITTY; STRUCTURE MASSIVE.

"""SHALE = LIGHT TO MEDIUM GRAY; LIGHT

"'""""TO MODERATE BROWN, DUSKY YELLOWISH
[ARRRNI

""" /BROWN TO OCCASIONAL BLACKISH BROWN;

-
=-—-—- -
-
=-—-—- -
-
=-—-—- -
-
=-—-—- -
-
=-—-—- -
-
=---—- -

) MAX GAS 650u

CG 337u

""" TENACITY MODERATELY SOFT TO CRUNCHY
[ARRRNI

"""*""WITH OCCASIONAL BRITTLE SPECIMENS;

"""FRACTURE HACKLY TO SLIGHTLY IRREGULAR;
[ARRRNI

=CUTTINGS HABIT MASSIVE; LUSTER DULL;

M"MTEXTURE SMOOTH TO SLIGHTLY SILTY.

el 1

el 1

el 1

MMHUNSANDSTONE = WHITISH GRAY TO MEDIUM




<50

<0

Gamma

0>

100>

OHIO CREE

08’

—— -1 11

—— ==t
———l—m 1 11
—— ==t
[ e ———— 111

iy TR T I |
e ——E
iy TR T I |
e ——E
iy TR T I |

'""GRAY; FRAMEWORK PREDOMINANTLY

"""MTRANSPARENT TO TRANSLUCENT COLORLESS

['**"TO WHITE QUARTZ; LOWER VERY FINE TO

iy TR T I |
e ——E
iy TR T I |
e ——E
(T T T I O T T B
(R NN RN AN
(T T T I O T T B
(R NN RN AN
(T T T I O T T B
(R NN RN AN
(T T T I O T T B
(R NN RN AN
(T T T I O T T B
(R NN RN AN
(T T T I O T T B
(R NN RN AN

MAX GAS
§ CG 1324u
§MAX GAS 1240u

Ttl Gas

|
Meth C-1

N

""*""LOWER MEDIUM; POORLY SORTED; SUB
[ARRRNI

"""""ANGULAR TO SUN ROUNDED; MODERTE TO
[ARRRNI

"""*""HIGH SPHERICITY; SOFT TO MODERATELY
[ARRRNI

"""""FRIABLE PRESENTS AS PREDOMINANTLY

""""LOOSE GRAINS; CEMENTATION CALCAREOUS

§AX GAS 11
<0§
<0

Co2

Flare Ht.

50

100>

500>%10 \
|
)

g ~

Ethn C-2

/

<10

<10 Butn C-4
\

<10 Pent C-5

"MWITH MINOR ARGILLACEOUS COMPONENT;

GRAIN SUPPORTED; CHLORITE, CHLORITOID,

PYRITE ACCESSORIES; NO FLUORESCENCE;

CG 1579u

""*""SHALE = LIGHT TO MEDIUM GRAY; DARK
[ARRRNI

"**YELLOWISH ORANGE, MODERATE TO LIGHT

"""*""YELLOWISH BROWN; CRUNCHY TO MODERATELY

TOUGH TENACITY; FRACTURE HACKLY; LUSTER

""""MDULL TO WAXY; CUTTINGS HABIT MASSIVE W/

MW IN 9.3 V]S 48

"""""OCCASIONAL WEDGELIKE; TEXTURE SMOOTH

TO SLIGHTLY SILTY.

MMUNSILTSTONE = LIGHT GRAY TO MEDIUM GRAY,



00¢.

00€.

CG 1435u MW dUT 9.2+ VIS 45
U "WHITISH GRAY, V PALE ORANGE TO MODERATE

_________ YELLOWISH BROWN; CRUMBLY TO CRUNCHY

TENACITY W/ SOME FAIRLY HARD SPECIMENS;

FRACTURE HACKLY TO IRREGULAR W/ RARE

SEMI CONCHOIDAL; CUTTINGS HABIT MASSIVE
[ARRRNI

OCCASIONAL WEDGELIKE; LUSTER DULL TO

. "‘ f [ARRRN|
. EARTHY; STRUCTURE MASSIVE.
. [ARRRN|
. \ [ARRRN|
. = CARBONACEOUS SHALE = BROWNISH BLACK,
[ARRRN|
- '"""BLACK, REDDISH BLACK; MODERATELY HARD
= =1 01 1 1 1 1.1 [ARRRN|
= =1 01 1 1 1 1.1 “‘ [ARRRN|
- CG 1176u \ \
== R ) ) [ "'''""TO FIRM WITH SOME BRITTLE; FRACTURE

1 I
]
[
e e e e e T e e e e e
o o e et e
— - /

PLANAR;CUTTINGS HABIT BLOCKY TO TABULAR,;

e

——_.nunnnuKK

e

——_.nunnnuKK

LUSTER RESINOUS TO SLIGHTY WAXY; FINELY

e

——_.nunnnuKK

e

——_.nunnnuKK

"""""LAMINATED WITH ABUNDANT PYRITE; SOME

e

——_.nunnnuKK

e

——_.nunnnuKK

'"'SPECIMENS MORE PYRITE THAN CARBONACEOUS
= ==1 1 1 11 11

MAX GAS 630u

SHALE; EXTREMELY RARE LOW VOLUME OUT

wf—\—\

G ASSING.

"""SANDSTONE = WHITEISH GRAY TO LIGHT GRAY

"""WITH RARE MEDIUM GRAY; FRAMEWORK

CG 1234u

""" TRANSLUCENT WHITEISH QUARTZ TO COLORLESS

e
|\ 1
AX GAS 1233 1A
\ u | MMUYTRANSPARENT QUARTZ: LOWER FINE TO

%
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WF 850

\

DAY TO

<300

ROP 0>

<50

<0

Avg WO 0>

Gamma 100>

M)

oov.

00S.

AX GAS 1182u

LOWER MEDIUM GRAIN; POORLY SORTED;

SUB ANGULAR TO SUB ROUNDED; MODERATE
[ARRRNI

TO HIGH SPHERICITY, CALCAREOUS CEMENT;

PRESENTS AS PREDOMINANTLY LOOSE GRAINS;

Rl
th
iR
th
th
i
th
i
th
IR
th
i
th
i
th
i
!

i
th
g

CG 1324u

"""MNO FLUORESCENCE; NO CUT
[RERENI

SHALE = MEDIUM GRAY TO LIGHT GRAY; PLATY

""" TO SCALY TO TABULAR CUTTINGS HABIT;
[ARRRNI

MATTE TO SLIGHTLY SILTY TEXTURE; DULL

Ttl Gas

500><10

Meth C-1

EARTHY LUSTER; IRREGULAR TO SPLINTERY

"""""FRAC; GRADES TO LIGHT GRAY SILTSTONE;

THINLY INTERBEDDED WITH SILTSTONE AND

nc ARBONACEOUS SHALE.
[ARRRNI

Co2

Flare Ht.

X GAS 1637u

5OK><10 |

100><10 |

Ethn C-2

100K>r

10

SANDSTONE = GRAYISH GREEN TO OFF WHITE

[ARRRNI
""" TO LIGHT OLIVE GRAY; FIRM FRIABLE TO MOD
[ARRRNI
s
MiIHARD; SLIGHTLY TO MODERATELY CALCAREOUS

PREDOMINANTLY GRAIN SUPPORTED WITH

SILICA AND TR KAOLIN AND CALCITE CEMENT,;

""""MAPPROXIMATELY 15-20% CALCITE FRACTURE
[ARRRNI

"""""FILL YIELD HIGH GAS INTERVAL; ROUND TO

SUB ANGULAR; WELL SORTED; MODERATE TO
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WF SOOT 7665'

|

0092

0042

3/

—— v L
pmmbEHL i
Rl
pmmbHL

—— e LT
e R | CEBC
e L
e R | CEBC
—— e LT
e R | CEBC
—— e LT
e R | CEBC
—— 1 1 ICECC
——_._.IIIIIIIICEBC
—— 1 1 ICECC
——_._.IIIIIIIICEBC
—— 1 1 ICECC
——_._.IIIIIIIICEBC
—— 1 1 ICECC
——_._.IIIIIIIICEBC
—— 1 1 ICECC
——_._.IIIIIIIICEBC
—— 1 1 ICECC
——_._.IIIIIIIICEBC

CG 1464u

HIGH SPHERICITY; VERY FINE TO UPPER FINE

GRAIN WITH TRACE LOWER MEDIUM GRAIN;

1-3% CARBONACEOUS SHALE/COAL FLECKS IN

SAMPLE FRAGMENTS; ABUNDANT CHLORITIZED

:

1392u

MW IN 9.2+ VI

b

(

MW OUT 9.2+

SANDSTONE SAMPLE SPECIMENS; MINOR

IAMOUNTS OF CHLORITE MICA AND TRACE AMTS

OF MICRO PYRITE.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

'TO TRANSPARENT OVERALL; PREDOMINANTLY

LOOSE GRAINS W/ FEW PRESERVED SPECIMENS;

ROUND TO SUB ANGULAR; VERY FINE TO UPPER

§ MAX GAS 1383u

§AX GAS 1225u

FINE GRAIN; SOME MEDIUM GRAIN; CLEAR TO

OPAQUE; LOOSE CARBONACEOUS SHALE/COAL

FLECKS AMONG SAMPLE; HIGH GAS AND ROP

IASSOCIATED WITH EASILY FRIABLE SANDSTONE

INTERBEDDED WITH CALCITE FRACTURE FILL;

CUBIC TO IRREGULAR FRACTURE; BLOCKY TO

'WEDGELIKE CUTTINGS HABIT; PREDOMINANTLY

CLEAR TO SEMI OPAQUE; TRACE STRIATIONS

ON SAMPLE SPECIMENS; TRACE ACCESSORY

MINERAL OF MICRO PYRITE; PRESERVED



:

WF 7..%@ 7379§

%

<300

0>

<50

<0

Avg WOB

Gamma

0>

00>

0062

0008

CG 1033u

MAX GAS 965u

'"'"SPECIMENS INTERBEDDED WITH SILTSTONE.
[ARRRNI
[ARRRNI

"""""'"CARBONACEOUS SHALE = BROWNISH GRAY TO
[ARRRNI

'""OLIVE GRAY TO DARK GRAY; PLATY TO SCALY

'TO ELONGATED CUTTINGS HABIT; MATTE TO

LY

§ CG 892u

v

"MSILTY TEXTURE; SPLINTERY TO PLANAR TO
[ARRRNI

""""ANGULAR FRACTURE; EARTHY TO SEMI
[ARRRNI

"VITREOUS LUSTER; THINLY INTERBEDDED WITH

COAL LAMINAE; MINOR DEGASSING ALONG

"""""[CONTACTS; SOME PYRITIC VEINING ON FRAC

§ MAX GAS 816u

~za

A

=

MAX GAS 957u

SURFACES; GRADE TO OLIVE GRAY SILTSTONE.
[ARRRNI

SILTSTONE = OLIVE GRAY TO LIGHT BROWNISH

GRAY; FIRM FRIABLE TO HARD; IRREGULAR TO

""""HACKLY FRACTURE; TABULAR TO WEDGELIKE

0

MAX GAS 811u

A

0 $C 8%y Gas 500>

CUTTINGS HABIT; SILTY TO GRITTY TEXTURE;

SPARKLING LUSTER; SOME INTERBEDDED WITH

"""""'\CARBONACEOUS SHALE LAMINAE; TRACE COAL
[ARRRNI

SPECKS; GRADES TO OLIVE GRAY SANDSTONE.

100K3}

<0

<0 Flare Ht. 100>

100K>

SANDSTONE = LIGHT OLIVE GRAY TO LIGHT

100K>]

GRAY TO OFF WHITE; EASILY FRIABLE TO MOD



WF600

8144
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00T8
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HARD; PREDOMINANTLY LOOSE GRAINS WITH

"""""SOME PRESERVED FRAGMENTS; TRANSLUCENT

""" TO CLEAR; ROUND TO SUB ANGULAR; MODERATE

24+E?LQSSES 440 bbls
7

***""TO HIGH SPHERICITY; WELL SORTED; VERY
[ARRRNI

"""FINE TO UPPER FINE GRAIN; TRACE FRAGMENT

"™ WITH KAOLIN CEMENT; 1-3% CARBONACEOUS
[ARRRNI

"""MATERIAL FLECKS IN PRESERVED SPECIMENS;

""""INO VISIBLE HYDROCARBON INDICATORS.

CARBONACEOUS SHALE = MEDIUM DARK GRAY TO

"'""'"MEDIUM GRAY, SOME BLACK; BRITTLE TO

"""*"""'ICRUNCHY TENACITY; BLOCKY TO PLANAR

""""FRACTURE; FLAKY TO TABULAR CUTTINGS

2

“vt

CG 857

AN

BANDED STRUCTURE, INTERBEDDED WITH

"""*""THIN COAL SEAMS, SOME PYRITE INCLUSIONS.
[ARRRNI
[ARRRNI

[ARRRNI

HABIT; MATTE TO DULL TO WAXY LUSTER,;
[ARRRNI
"'"""SMOOTH TO CLAYEY TEXTURE; LAMINAR TO
[ARRRNI

"""MSILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

GRAY; TOUGH TO BRITTLE TENACITY;
[ARRRNI

"""IRREGULAR TO SPLINTERY FRACTURE; FLAKY
[ARRRNI

""UYTO TABULAR TO WEDGELIKE CUTTINGS HABIT:
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WF500 @\8359 %

W/W

05/24/2010

=

00€8

0078

i

G 930u

) 4

d

MW OUT 9.3\VIS 47
{

FROSTED TO SPARKLING LUSTER; SILTY TO

GRITTY TEXTURE; GRADING TO AFINE TO

MEDIUM GRAINED SANDSTONE.

SHALE = WHITE TO LIGHT GRAY, PALE

YELLOWISH ORANGE TO DARK YELLOWISH

ORANGE; BRITTLE TO CRUMBLY TENACITY;

IRREGULAR TO SEMI PLANAR FRACTURE;

PLATY TO SCALY CUTTINGS HABIT; DULL TO

MATTE LUSTER; SMOOTH TO CLAYEY TEXTURE;

MASSIVE STRUCTURE WITH FISSILITY.

(W

CG 954u

W

SILTSTONE = DARK GRAY TO MEDIUM DARK

GRAY; TOUGH TO VERY TOUGH TENACITY;

IRREGULAR TO MOTTLED FRACTURE; FLAKY

'TO TABULAR TO WEDGELIKE CUTTINGS HABIT;

I

FROSTED TO SPARKLING LUSTER; SILTY TO

GRITTY TEXTURE.

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY;

CRUMBLY TO VERY BRITTLE TENACITY; PLANAR

U

'TO SPLINTERY FRACTURE; PLATY TO FLAKY TO
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DAY TOUR

NB #3 QD406F 6.125"

JETS 3x13 IN AT 8!

NIGHT TOUR

Y A ] (S evowmaw———

00S8

0098

%G 1029u

Wil

TABULAR CUTTINGS HABIT; DULL TO MATTE

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

""*"*""MASSIVE STRUCTURE WITH SOME FISSILITY

NOTE: TD INTERMEDIATE SECTION @ 8522' MD

""" 'ON 05/24/2010. BEGIN DRILLING PRODUCTION

"""*""SECTION ON 08/29/2010.

SHALE = MEDIUM GRAY TO LIGHT GRAY; PLATY

<0 Tt Gas 500> 100K>]
<0 co2 50K> 100K>]
< Flare Ht. 100> 100K>
TG 1854u
[ARRRN|
100K> [ARRRN|
CG 219u
100K>‘HHH
/
‘\‘\ [ARRRN|
c54821
\
[ARRRN|
\
|
CG 52u )

'TO TABULAR TO FLAKY CUTTINGS HABIT; SEMI

EARTHY TO WAXY LUSTER; IRREGULAR TO

PLANAR TO SPLINTERY FRACTURE; CLAYEY TO

SLIGHTLY SILTY TEXTURE; GRADES TO LIGHT

GRAY SILTSTONE.

HANGE GAS SCALE

T 8650' MD: 0 - 1000 u

SILTSTONE = VERY LIGHT GRAY TO MEDIUM

"""""GRAY; HARD TO CRUNCHY TENACITY; BLOCKY
[ARRRNI

TO PLANAR TO SPLINTERY FRACTURE; PLATY

"""""TO WEDGELIKE CUTTINGS HABIT; SPARKLING

TO SLIGHT EARTHY LUSTER; MASSIVE
[ARRRNI
[ARRRNI




"""""SANDSTONE = WHITE TO LIGHT GRAY, SOME

—slllRLLIRRLIRELDONND CG401U

MEDIUM GRAY; FINE TO MEDIUM GRAIN SIZE;

"""WELL SORTED; SUBANGULAR TO SUBROUNDED

"""""GRAINS WITH MODERATE TO LOW SPHERICITY;

"""*""POLISHED GRAIN SURFACES WHERE VISIBLE;

""""""MADERATELY HARD TO FIRM FRIABLE CUTTINGS

""""KAOLINITIC CEMENT WITH TRACE CALCITE

CEMENT; GRAIN SUPPORTED WITH MASSIVE

""""""BEDDING; ABUNDANT DARK LITHIC INCLUSIONS

"'"""'SOME SMEARING DUE TO BIT; NO VISIBLE

" HYDROCARBON INDICATORS.
™ ™ I 1 1 1 1 1 "

CG 1693u

e e VAL L

0088
I

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;

MAX CO2 3423 ppm

i
th
i
th
i
th
i
th
i
th
i
th
i
th
i
th
i
th
i
!
i
th
i
- L T R R R R | KK
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i
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i
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i
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i
th
i
th
i
th
i
!
i
th
i
th
i
th
il

TOUGH TO CRUNCHY TENACITY; FRACTURE IS

"""""BLOCKY TO PLANAR; CUTTINGS HABIT MASSIVE

"""*"*"TO FLAKY; LIGHT SPARKLING TO EARTHY

LUSTER; TEXTURE SILTY TO GRITTY; MASSIVE

"""MSTRUCTURE.

CARBONACEOUS SHALE = BROWNISH GRAY TO

"""""OLIVE GRAY TO DARK GRAY; PLATY TO SCALY

CG 1784u

E

WF 400 @ 8896'
@ TO ELONGATED CUTTINGS HABIT; MATTE TO
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00T6
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""ISILTY TEXTURE; SPLINTERY TO PLANAR TO

el T B B |KK / .
—-.-.n:nnnnuKK /'
el T L I | |KK “(
r- """"""'EE \ " ANGULAR FRACTURE; EARTHY TO WAXY
ey ;" :
el T T I I I | |KK ‘ [ARRNRI
[[oormeirrrainand 'EE """"LUSTER; BANDED STRUCTURE, INTERBEDDED
—-.-.n:nnnnuKK (TETTYT
o MW IN 9.6+ VIS 50

""*""WITH THIN COAL SEAMS.

MW OUT 9(6+ VIS 48

Bl SANDSTONE = WHITE TO LIGHT GRAY; LIGHT
™ ™ mim I 1 111

BROWN TO BROWNISH GRAY; TRANSPARENT TO

CG 1827u

""" TRANSLUCENT; QUARTZ FRAMEWORK; FINE TO
-1 [ARRRNI

r- trrerivand MEDIUM GRAIN SIZE; WELL TO FAIR SORTING;
- L R I B B |
- LI R B B |

ki e I i) Ttl Gas 1K>; ROUND TO SUBROUNDED ANGULARITY;

100K>‘HHH
MIHIGH TO MODERATE SPHERICITY; EASY
[ARRRN|

""""FRIABLE TO FRIABLE; GRAIN SUPPORTED

Co2 50K>

PropC:3
! //

10 Butn c-4{“\

Flare Ht.
15' FLARE @ 90

[N T §
RPN 1

i
tK
th
tK
ih
(K
EE 00K>

"""""MATRIX; NO VISIBLE HYDROCARBONS.

100K>]

bt T T R B R B | KKKK
i
L L A I B | KKKK

M"""MSILTSTONE = GRAY, LIGHT GRAY, MEDIUM

DARK GRAY, GRAYISH RED TO VERY DUSKY

3
kK
3
kK
3
kK
3
kK
3
™ vm I 11 1 11 KK
3
kK
3
kK
3
kK
3
kK
{3

"""""RED; TOUGH TO CRUNCHY TENACITY; BLOCKY

1 ARE @ 9080’

'TO IRREGULAR FRACTURE; CUTTINGS ARE

""""MASSIVE TO WEDGELIKE; DULL TO EARTHY

LUSTER; SILTY TO GRITTY TEXTURE; GRADES

""""""FROM VERY FINE SAND TO CLAY; MASSIVE
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MW OUT 9?42‘,,,\/‘5 51

FINELY DISSEMINATED CARBONACEOUS

""MATERIAL TO THIN, DISCONTINUOUS LENSES

""""JOF COAL AND CARBONACEOUS MATERIAL.

ANDSTONE = VERY LIGHT GRAY, LIGHT

""GREENISH GRAY, MEDIUM LIGHT GRAY,

NKISH GRAY; QUARTZ AND LESSER FELDSPAR

N
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W
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c5432
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N
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"""""FRAMEWORK; VERY FINE GRAINED TO MEDIUM

GRAINED; FAIR TO VERY WELL SORTED;

""SUBANGULAR TO WELL ROUNDED GRAINS;
“EASILY FRIABLE TO MODERATELY HARD;

""CALCITE CEMENTED WITH LESSER

--III III III III II IIIII KK
-1 KK
00000000000 i

MW IN 9.6+ VIS 52

ARGILLACEOUS MATERIAL; PRIMARILY GRAIN

""SUPPORTED; INTERSTICIES FILLED WITH

~ARGILLACEOUS MATERIAL, KAOLINITE;

UP TO 5 PERCENT OPAQUE MINERALS, BIOTITE

""AND LESSER DARK MAFIC ACCESSORY

ALCAREOUS MARLSTONE = VERY PALE ORANGE,

""IGRAYISH ORANGE, PALE YELLOWISH BROWN;

""TOUGH TO CRUMBLY TENACITY; BLOCKY TO

'"""IRREGULAR FRACTURE: MASSIVE, FLAKY TO
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WF300 @ 95

00v6

0056

M
7T

M
7T

WEDGELIKE CUTTINGS HABIT; WAXY TO DULL

LUSTER; CLAYEY TO MATTE TEXTURE; MASSIVE

TO FISSLE STRUCTURE; VIGOROUSLY REACTS

WITH DILUTE HCL.

SHALE = VERY LIGHT GRAY, LIGHT GRAY,

LIGHT BLUISH GRAY, TO GREENISH GRAY;

'TOUGH TO BRITTLE TENACITY; BLOCKY TO

IRREGULAR FRACTURE; MASSIVE TO WEDGELIKE

CUTTINGS HABIT; WAXY, DULL TO EARTHLIKE

LUSTER; CLAYEY TO SILTY TEXTURE; THIN TO

MASSIVE STRUCTURE; CONTAINS MINUTE

"DISSEMINATED CARBONACEOUS PARTICLES AND

SULFIDES.

NOTE: TOTCO DOWN

<0 Ttl Gas 1K><10 100K>|
< Cc0o2 50K>y mm
( o
/ ) |
// / (LRLLRT]
Flare Ht. 100><10 / |  PropC-3
I
||
N
<10 -

SILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM

DARK GRAY; TOUGH TO BRITTLE TENACITY;

IRREGULAR TO SOMEWHAT BLOCKY FRACTURE;

MASSIVE TO FLAKY CUTTINGS HABIT; DULL TO
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FROSTED TO SPARKLING LUSTER; SILTY TO



i

NIGHT TOUR E

|
i
)
{

0096

0016

]

I

7 CG 1282u

/
‘

C-5,4,3,2,l</ \/\
/

'""""MSOMEWHAT GRITTY TEXTURE; MASSIVE

[ARRRNI
"""MSTRUCTURE.

""""SHALE = LIGHT GRAY TO MEDIUM DARK GRAY;

""""BRITTLE TO CRUMBLY TENACITY; PLANAR TO

SPLINTERY FRACTURE; PLATY TO FLAKY TO

'"""MSCALY CUTTINGS HABIT; MATTE TO DULL

LUSTER; SMOOTH TO CLAYEY TEXTURE;

MASSIVE TO FISSLE STRUCTURE.
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CG 1762u

SANDSTONE = WHITE TO MEDIUM GRAY; FINE

'TO MEDIUM GRAIN SIZE; WELL SORTED;

AUBANGULAR TO ANGULAR GRAINS WITH

MODERATE TO LOW SPHERICITY; POLISHED

CG 1815u

GRAIN SURFACES; MODERATELY HARD TO
[ARRRNI

"""""FIRM FRIABLE CUTTINGS; CALCITE AND
[ARRRNI

KAILINITIC CEMENT, SOME REACTION TO

DILUTE HCL; GRAIN SUPPORTED WITH MASSIVE
[ARRRNI

BEDDING; ABUNDANT DARK LITHICS AND

|

i
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i
th
i
™ vm I 1 1 1 1 1 1 KK
i
th
i
th
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S\

"""""'"CARBONACEOUS FLECKS; NO VISBLE
[ARRRNI

HYDROCARBON INDICATORS.
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COAL = BLACK TO OLIVE BLACK; BRITTLE TO

["""""ICRUNCHY TENACITY; BLOCKY TO PLANAR

T E- i
] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
T E- i

PRI

SRR
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[ARRRNI

"""FRACTURE; PLATY TO FLAKY TO TABULAR
=wsiCUTTINGS HABIT; MATTTE TO WAXY TO

[ARRRNI

[ARRRNI

"""""GREASY LUSTER; SMOOTH TEXTURE; BANDED TO
= LAMINAR STRUCTURE, INTERBEDDED WITH

[ARRRNI

/=CARBONACEOUS SHALE; VISIBLE DEGASSING

K
Kk
K
— g
:-- 1 1 1 1 1 1 1 KK
i PTRRERTRRERTRI |
™ i 1 1 1 1 1 1 1 KK
— g

K

K

i

"IN SAMPLE TRAY.

CARBONACEOUS SHALE = MEDIUM DARK GRAY

""" TO DARK GRAY WITH SOME BLACK TO OLIVE

""""BLACK; BRITTLE TO CRUNCHY TENACITY; SEMI

N I B |KK
_._.||||||||||||||KK
N I B |KK
_._.||||||||||||||KK

"""""PLANAR TO PLANAR FRACTURE; PLATY TO

FLAKY TO SCALY CUTTINGS HABIT; MATTE TO
[ARRRNI

WAXY LUSTER; SMOOTH TO CLAYEY TEXTURE;

"""""MASSIVE TO BANDED TO LAMINAR STRUCTURE;

INTERBEDDED WITH THIN BANDS AND LAMINAE

\
[
N
‘/\ ‘\
MW IN ?.é‘yls 50
G 1748u 0.6+ VI

\7Z]

%)

<0

""" TO COAL, SO VISIBLE DEGASSING FROM COAL

nIGEAMS.
(N

[ARRRNI
[ARRRNI
[ARRRNI
""*""MSILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

GRAY: HARD TO CRUNCHY TENACITY; BLOCKY



WOB 19.1 K

RPM 69

PP 2337 psi

GPM 282
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j CG 1776u
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''""""TO PLANAR TO SPLINTERY FRACTURE; PLATY

.

SANDSTONE = VERY LIGHT GRAY, LIGHT GRAY

=YELLOWISH GRAY, LIGHT BROWNISH GRAY;
[ARRRNI

[ARRRNI

""" TO WEDGELIKE CUTTINGS HABIT; SPARKLING
'TO SLIGHT MATTE LUSTER; MASSIVE

[ARRRNI

"""""MEDIUM TO VERY FINE GRAINED; FAIRLY WELL
[ARRRNI

=SORTED TO WELL SORTED; SUBANGULAR TO
[ARRRNI

ROUNDED GRAINS; EASILY FRIABLE TO FIRM

CG 1527u M
7
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/
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W IN 9.6 VIS 51
2,
(¢

W OUT 9.6+ VIS 50

[ARRRNI
[ARRRNI
""""FRIABLE; MODERATELY TO WEAKLY CEMENTED
[ARRRNI
'"BY CALCITE; PREDOMINANTLY GRAIN
SUPPORTED; MASSIVELY BEDDED WITH LESSER
[ARRRNI
SILTY TO CLAYEY LENSES; OPAQUE FE-OXIDES
[ARRRNI
X' "BIOTITE, FE-SILICATES ARE ACCESSORY

""""""MINERALS; KAOLINITE OCCURS AS SECONDARY
[ARRRNI

INTERSTITIAL MATRIX AND AS FLAKY

""*""SILTSTONE = PALE RED, GRAYISH RED, VERY

i

DUSKY RED, MEDIUM GRAY TO DARK GRAY,

GRAYISH BROWN TO DUSKY BROWN:; TOUGH,
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DENSE TO CRUMBLY; IRREGULARLY BLOCKY

"**TO HACKLY FRACTURE; MASSIVE, TABULAR TO
[ARRRNI

)
|
/

'WEDGELIKE CUTTINGS HABIT; EARTHY TO DULL

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

"""*""MASSIVE TO LENTICULAR STRUCTURE; GRADES

'TO VERY FINE SANDSTONE, CARBONACEOUS
[ARRRNI

""*"*""SHALE AND LOW GRADE, UNDEVELOPED COAL.
[ARRRNI

"""""'"CARBONACEOUS SHALE = OLIVE BROWN TO
[ARRRNI

"""""DARK GRAY TO BROWNISH GRAY; PLATY TO

FLAKY TO WEDGELIKE CUTTINGS HABIT; DULL
[ARRRNI

"*MEARTHY TO SLIGHTLY VITREOUS LUSTER;

CG 1719u

ANGULAR TO PLANAR TO SPLINTERY FRACTURE;

CLAYEY TO SILTY TEXTURE; MINOR VISIBLE

"""""'DEGASSING OF THINLY INTERBEDDED COAL IN

SAMPLE FRAGMENTS.

COAL = BLACK TO OLIVE BLACK TO BROWNISH

00701

"""""BLACK; BLOCKY TO SUB CONCHOIDAL TO SEMI
[ARRRNI

SPLINTERY FRACTURE; TABULAR TO PLATY TO

ICALIB GAS EQUIPMENT |
C§’ GAS EQU """""ELONGATED CUTTINGS HABIT; VISIBLE

1507
CG 1207y DEGASSING FROM SAMPLE SPECIMENS:; THINLY
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""""INTERBEDDED WITH CARBONACEOUS SHALE;

Meth\C-1

=TRACE PYRITE VEINING ON SOME SAMPLE

""""FRAGMENTS; SMOOTH TO CLAYEY TEXTURE;

EARTHY TO VITREOUS LUSTER.

100K>!""""SILTSTONE = OLIVE GRAY TO MEDIUM GRAY;

<0 Flare Ht. 100>y

/

(' Ethnc-2

<10

MW IN 9.6+ VIS 51

"""""PLANAR TO ANGULAR TO IRREGULAR FRACTURE;

'WEDGELIKE TO SCALY TO SEMI NODULAR

CUTTINGS HABIT; SILTY TO GRITTY TEXTURE;

GRADES TO LIGHT OLIVE GRAY SANDSTONE;
[ARRRNI

SPARKLING TO EARTHY LUSTER.

MW OUT 9.6+ VIS 503

/

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

'"""""SOME MEDIUM DARK GRAY; FINE TO MEDIUM
[ARRRNI

GRAIN SIZE; WELL SORTED; SUNABGULAR TO

SUBROUNDED GRAINS WITH MODERATE TO

&
<\
O\
/
MUD DATA @ 11600
C

66 1499u

N

""*"MLOW SPHERICITY; POLISHED GRAIN SURFACES
[ARRRNI

'WHERE VISIBLE;MODERATELY HARD TO HARD

"""""MCUTTINGS; CALCITE CEMENT WITH A MODERATE

""" TO STRONG REACTION TO DILUTE HCL; GRAIN

"""""SUPPORTED WITH MASSIVE BEDDING;

IABUNDANT DARK LITHIC INCLUSIONS; SOME



WF200 @ 10670' %

09/01/2010
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0080T

BLACK TO BROWNISH BLACK CARBONACEOUS

"""""FLECKS; TRACE MICAS AND PYRITE; NO

""*"*"VISIBLE HYDROCARBON INCLUSIONS.

———

}

G 1836u

MW IN 9.64 VIfS 50

CARBONACEOUS SHALE = BLACK TO MEDIUM

"""""DARK GRAY; BRITTLE TO CRUNCHY TENACITY;

""*"BLOCKY TO PLANAR TO SEMI PLANAR FRACTURE

""""™MPLATY TO FLAKY TO TABULAR CUTTINGS HABIT

""" MATTE TO RESINOUS LUSTER; SMOOTH TO

"*"*"""ICLAYEY TEXTURE; BANDED TO FISSLE
[ARRRNI

"""STRUCTURE, INTERBEDDED WITH THIN BANDS
[ARRRNI

"""""OF COAL, SOME VISIBLE DEGASSING OF COAL

nuniSEAMS IN SAMPLE TRAY.
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==l
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:

CG 1832u

COAL = BLACK TO GRAYISH BLACK TO OLIVE

"""""BLACK; BRITTLE TO CRUNCHY TENACITY;

"'"*""BLOCKY TO SEMI PLANAR TO PLANAR FRACTURE
[ARRRNI

""""MPLATY TO FLAKY TO TABULAR CUTTINGS HABIT

""" MATTE TO RESINOUS TO WAXY LUSTER; SMOOTH

==l
T

==l
T

[ARRRNI
"""""TO CLAYEY TO MATTE TEXTURE; LAMINAR TO

BANDED STRUCTURE, INTERBEDDED WITH
[ARRRNI

CARBONACEOUS SHALE AND SANDSTONE,
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CAMEO @ 10961
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DAY TOUR Q

TOTCO DOWN

WOB 21 K

RPM 64

I

0060T

000TT
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''""'SOME VISIBLE DEGASSING OF COALS IN
[ARRRNI

SAMPLE TRAY.

il

( )

9.6+ VIS 50

SILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM
[ARRRNI

""""""DARK GRAY; TOUGH TO VERY TOUGH TENACITY;
[ARRRNI

""""IRREGULAR TO BLOCKY FRACTURE; MASSIVE

"""""TO WEDGELIKE CUTTINGS HABIT; MATTE TO

<

\

) )
~N)
X

N

v
CG 17196u /
MW IN
i)
// ‘,,/’
Qi
Mwa\,q 96+ VIS5

,\r—/—reﬂoﬁ,g’;z,l

"""""SPARKLING LUSTER; SILTY TO GRITTY TEXT,;

MASSIVE STRUCTURE.

"""""CARBONACEOUS SHALE = BROWNISH GRAY TO

"""""OLIVE GRAY TO DARK GRAY; PLANAR TO

] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
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kel ETTERRTRRNIT

"""MSPLINTERY TO ANGULAR FRACTURE; TABULAR

100K3]

"""""TO PLATY TO ELONGATED CUTTINGS HABIT;

EARTHY TO SEMI VITREOUS LUSTER; MATTE TO
[ARRRNI

"*MSILTY TEXTURE; THINLY INTERBEDDED WITH

'"""""ICOAL LAMINAE WITH VISIBLE DEGASSING IN

SAMPLE FRAGMENTS.

SANDSTONE = LIGHT OLIVE GRAY TO MEDIUM
[ARRRNI

GRAY TO BROWNISH GRAY; PREDOMINANTLY

:GRAIN SUPPORTED WITH SILICA AND MINOR



PP 2387 psi (}f

GPM 282 f\;

ROLLINS @ 11203
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§ MAX GAS 1755u

/)
OUT 8.6VIS 51

IAMOUNTS OF CALCITE CEMENT; WEAK TO

MODERATE REACTION TO HCI; 2-4% COAL/

CARBONACEOUS SHALE FLECKS IN SAMPLE

FRAGMENTS; THINLY INTERBEDDED WITH

COAL LAMINAE AND LIGHT OLIVE GRAY

I

)
(

2

SILTSTONE; VERY FINE TO FINE GRAIN WITH

SOME MEDIUM GRAIN; WELL SORTED; MOD

TO WELL SORTED; SUB ROUND TO SUB ANG;

=MODERATE TO HIGH SPHERICITY.

CG 1668u

MAX GAS 1740u

il

==

T

==

oy

i

ROLLINS SANDSTONE = WHITE, VERY LIGHT

GRAY, YELLOWISH GRAY, LIGHT BROWNISH

GRAY, VERY PALE ORANGE; VERY FINE

GRAINED TO MEDIUM GRAINED; GRAINBOUND

PREDOMINANTLY WITH QUARTZ; FAIRLY WELL

'TO WELL SORTED; SUBANGULAR TO SUB-

ROUNDED GRAIN ANGULARITY; MODERATELY

HARD TO EASILY FRIABLE; CEMENTED BY

SILICA, CALCITE AND SECONDARY

IARGILLACEOUS MATERIAL; INTERSTICIES

FILLED BY VERY FINE GRAINED CLASTICS AND

SILT, ALSO BY SECONDARY KAOLINITE;
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IACCESSORY MINERALS: BIOTITE, KAOLINITE,

NOTE: UPHOLE GASSES BLEEDING INTO HOLE

AC CO2 19237 ppm

IAROUND 2000 STKS WHICH IS ASSOCIATED W/

A HIGH GAS SANDSTONE INTERVAL @ 9500' MD

ALIB GAS EQUIPMENT

CARBONACEOUS SHALE = MEDIUM LIGHT GREY

'TO DARK GREY WITH SOME BLACK TO OLIVE

51 PV 19 YP 27

BLACK; BRITTLE TO CRUNCHY TENACITY;

BLOCKY TO PLANAR FRACTURE; PLATY TO

FLAKY TO SCALY CUTTINGS HABIT; MATTE TO

WAXY LUSTER; SMOOTH TO CLAYEY TEXTURE;

MASSIVE TO BANDED TO LAMINAR STRUCTURE;

INTERBEDDED WITH THIN BANDS OF COAL AND

FLECKS OF COAL, TRACE PYRITE FLACKS AND

NODULES; SOME SLIGHT VISIBLE DEGASSING

FROM COAL SEAMS.

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

GRAY; HARD TO CRUNCHY TENACITY; BLOCKY

'TO PLANAR TO SPLINTERY FRACTURE; PLATY

TO WEDGELIKE CUTTINGS HABIT; SPARKLING
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MW IN 9.s§/|$ 50

'TO SLIGHT MATTE LUSTER; MASSIVE TO

)
(
\
N\
\ A
> \

20' FLARE @ 11604' |

\

LENTICULAR STRUCTURE; GRADATIONAL IN

=TEXTURE TO CARBONACEOUS SHALE.

SHALE = LIGHT BLUISH GRAY, LIGHT GRAY,

'TO MEDIUM LIGHT GRAY; TOUGH TO BRITTLE

TENACITY; BLOCKY TO IRREGULAR FRACTURE;

MASSIVE, TABULAR TO WEDGELIKE CUTTINGS

HABIT; DULL TO WAXY LUSTER; CLAYEY,

MATTE TO SLIGHTLY GRITTY TEXTURE;

MASSIVE STRUCTURE WITHOUT PLANAR

CG 706u

( Y

FEATURES; FRACTURE SURFACES SHOW

DISSEMINATED CARBON FRAGMENTS AND

SULFIDES.

SANDSTONE = WHITE, VERY PALE ORANGE, TO

YELLOWISH GRAY; VERY FINE GRAINED TO

FINE GRAINED; QUARTZ FRAMEWORK; FAIRLY

WELL TO WELL SORTED; EASILY FRIABLE TO

FIRMLY FRIABLE; TRACE CALCITE CEMENT,;

INTERSTICIES FILLED WITH SILTY CLASTICS

o

IAND SECONDARY WHITE KAOLINITE; MASSIVE
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CORCORAN 6 éﬁ 11792

09/03-04/2010

DAY TOUR

CORCORAN 5 @ 11903'

I

NB #4 QD406F 6.1

JETS 3x13 IN AT 1]

CORCORAN 4 @ 11958’

008TT

006TT

231u

'WITH NO VISIBLE BEDDING FEATURES;

[ARRRNI
< [ARRRNI
y N """""ACCESSORY BIOTITE, OPAQUE FE-OXIDES;
[ARRRNI
i F 50 PERCENT ALTERED WITH WHITE KAOLINITE.
[ARRRNI

30-35' FLARE @ 11

""*""MSILTSTONE = MEDIUM GRAY TO LIGHT OLIVE

"""""GRAY; IRREGULAR TO BLOCKY FRACTURE; SEMI
[ARRRNI

""""SPARKLING TO EARTHY LUSTER; PLATY TO

FLAKY CUTTINGS HABIT; GRITTY TEXTURE.

TG 1526u

NOTE: TRIP OUT FOR NEW BIT @ 11877' ON
[ARRRNI

'''''109/02/2010.
[ARRRNI

SANDSTONE = VERY LIGHT GRAY, PINKISH

FIGRAY, YELLOWISH GRAY, PALE YELLOWISH

i
il
- (i
O
(
il
(i
i
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I

et IRRRERRNERIY |
e = 1110

154£20' FLARE @ 11899

"""""BROWN; VERY FINE TO FINE GRAINED; FAIRLY
[ARRRNI

""""WELL TO WELL SORTED; EASILY FRIABLE TO

MODERATELY HARD; MODERATE CALCITE

CEMENT; GRAIN SUPPORTED; INTERSTICIES

=FILLED WITH SILT AND SECONDARY

(i
il
(
il
(i
il
—— (i
il
(i
il
il
il
(i
i

ALTERATION CLAYS; MASSIVELY BEDDED;

"""""ACCESSORY MINERALS INCLUDE BIOTITE,

/=0PAQUE OXIDES: ABUNDANT SECONDARY
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0-25' FLARE @ 11899’

CG 606u,

TG

KAOLINITE AS INTERSTITIAL FILLING AND
[ARRRNI

"""MSCALY TO WEDGELIKE CUTTINGS.

COAL = BLACK TO OLIVE BLACK; BRITTLE TO

"*"*"""'ICRUNCHY TENACITY; PLOCKY TO PLANAR TO
[ARRRNI

SPLINTERY FRACTURE; PLATY TO FLAKY TO

SCALY CUTTINGS HABIT, MATTE TO WAXY TO

15' FLARE @ 12094

M*"MRESINOUS LUSTER; SMOOTH TEXTURE;
[ARRRNI

""""BANDED TO THICK STRUCTURE; INTERBEDDED
[ARRRNI

""*"*"WITH WHITE SANDSTONE AND LIGHT GREY
[ARRRNI

""""MSILTSTONE; STRONG VISIBLE DEGASSING IN

"TMSAMPLE TRAY.

muﬂﬁyysso

"*"*""MSILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM
[ARRRNI

DARK GRAY; TOUGH TO VERY TOUGH TENACITY;

IRREGULAR TO BLOCKY FRACTURE; MASSIVE

'TO WEDGELIKE CUTTINGS HABIT; MATTE TO

SPARKLING LUSTER; SILTY TO GRITTY TEXT;
[ARRRNI

""" MASSIVE STRUCTURE.

"""*""'CARBONACEOUS SHALE = BLACK TO MEDIUM
[ARRRNI

DARK GREY; BRITTLE TO CRUNCHY TO
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00€CT
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'"""MCRUMBLY TENACITY; IRREGULAR TO SEMI

PLANAR TO SPLINTERY FRACTURE; PLATY TO

"""MSCALY TO WEDGELIKE CUTTINGS HABIT; DULL
[ARRRNI

"""*"*"TO MATTE TO RESINOUS LUSTER; SMOOTH TO

CLAYEY TEXTURE; LAMINAR TO BANDED

==l 1 o
TR

==l 1 o
TR

==l 1 o
TR

"""*"STRUCTURE WITH SOME FISSILITY AND
[ARRRNI

BREAKAGE ALONG THIN SEAMS OF COAL AND
[ARRRNI

""""PYRITE; TRACE VIVIBLE DEGASSING FROM
[ARRRNI

'""""ICOAL SEAMS IN SAMPLE TRAY.

SILTSTONE = PALE YELLOWISH BROWN, PALE

BROWN, DARK YELLOWISH BROWN, GRAYISH
[ARRRNI

"""""BROWN TO OLIVE GRAY; MODERATELY HARD,

DENSE, TO CRUNCHY; IRREGULAR TO SLIGHTLY

PLANAR FRACTURE; TABULAR TO WEDGELIKE

CUTTINGS HABIT; EARTHY LUSTER; SILTY TO

""" GRANULAR TEXTURE; MASSIVE TO FAINTLY

BANDED STRUCTURE; FAINT BEDDING OBSERVED

AS EXHIBITED BY COLOR, GRAIN SIZE

"""""VARIATION; CONTAINS NARROW LENSES OF

SULFIDES (PYRITE), CARBONACEOUS MATERIAL

IAND UNDEVELOPED COAL.
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Butn C-4

CARBONACEOUS SHALE = BROWNISH GRAY,

OLIVE GRAY, OLIVE BLACK; BLOCKY TO

IRREGULAR FRACTURE; MASSIVE TO WEDGELIKE

EARTHY TO DULL LUSTER; GRITTY, SILTY TO

CLAYEY TEXTURE; MASSIVE TO IRREGULARLY

LENTICULAR STRUCTUE; CONTAINS DISCRETE

LENSES OF CARBONACEOUS MATERIAL.

NOTE: TD WELL AT 12534' MD (12465' TVD)












