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WELL PCU 197-34B8
LOG INTERVAL CASING DATA FIELD PICEANCE CREEK
DEPTHS: 4.000' T0 12.645' REGION ROCKY MOUNTAINS
15 AT 150 COORDINATES 39.915659000
DATES: 9/30/2009 TO 12/28/2009
10.75" AT 3,976’ 108.261198000
SCALE: 5"=100'
7" AT 8,794' ELEVATION 6,649.1'
AT
MUD TYPES
COUNTY, STATE RIO BLANCO, CO
LSND TO 12,645 HOLE SIZE
TO ’
9.875" TO 8.806' SPUD DATE 12/13/2008
TO ' ’
CONTRACTOR HP
10 6.125" TO 12,645
CO. REP. S.GUYOTE/W.GARNER
TO
RIG/TYPE # 320/FLEX 4S+
ABBREVIATIONS
LOGGING UNIT MLU # 032
NB  NEWBIT PV  PLASTIC VISCOSITY LC LOST CIRCULATION
RRB RERUN BIT YP  YIELD POINT CO CIRCULATE OUT GEOLOGISTS J.KEEVAN
CB CORE BIT FL FLUID LOSS NR NO RETURNS C.RECORD/C.PIERCE
WOB WEIGHT ON BIT CL PPM CLORIDE ION TG TRIP GAS
ADD. PERSONS M.PIPER/B. HICKS
RPM ROTARY REV/MIN Rm MUD RESISTIVITY SG SURVEY GAS
PP  PUMP PRESSURE Rmf FILTRATE RESISTIVITY WG WIPER GAS T.WALKER
SPM STROKES/MIN PR POOR RETURNS CG CONNECTION GAS
CO. GEOLOGIST CHRIS ALBA
MW  MUD WEIGHT LAT LOGGED AFTER TRIP
VIS  FUNNEL VISCOSITY LAS LOGGED AFTER SURVEY
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Survey Data, Mud Reports, Other Info.

yuT disiu

SANDSTONE = YELLOWISH GRAY TO WHITE IN

COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE

GRAIN SIZE; FAIR TO WELL SORTING; GRAINS

ARE ROUNDED TO SUBANGULAR WITH MODERATE

'TO HIGH SPHERICITY; SAMPLE IS FRIABLE TO

MODERATELY HARD; CALCITE CEMENT; NO

VISIBLE BEDDING; NO VISIBLE VOIDS; NO

GAS SHOWS FROM THIS SANDSTONE.

SILTSTONE = DARK YELLOWISH ORANGE TO

DARK YELLOWISH BROWN IN COLOR; BRITTLE

TO CRUNCHY TENACITY; IRREGULAR TO PLANAR

FRACTURE; CUTTINGS RANGE FROM PLATY TO

WEDGELIKE IN APPEARANCE; DULL TO EARTHY

LUSTER EXHIBITED; TEXTURE RANGES FROM

SILTY TO GRANULAR WITH SOME GRADATION
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[4200 MD

<50

0001

AT SR

[4300 MD

"""""INTO SANDSTONE NOTICEABLE; THICK TO

"""MASSIVE STRUCTURE APPARENT.

LIMESTONE = LIGHT BLUISH GRAY TO MEDIUM

BLUISH GRAY WITH POSSIBLE LIMONITE

b

'"STAINING; MATRIX DOMINATED - MUDSTONE;

MATRIX APPEARS TO BE CLASTIC IN ORIGIN;
[ARRRNI

POINT CONTACTS FABRIC WITH NO

e — e — s e NS A e

DISCERNIBLE POROSITY.

""""SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
[ARRRNI

%IN COLOR; CRUMBLY TO PULVERANT TENACITY;

IRREGULAR TO BLOCKY FRACTURE; CUTTINGS

<0 Ttl Gas 100><10 eth C-1 100K>r
[ARRRN|

<325 Cc0o2 5K><10 thn C-2 100K>
[ARRRN|

<0 Flare Ht. 100><10 rop C-3 100K>|
[ARRRN|
<10 utn C-4 100K> ol

<10 ent C-5 100K>

IARE PLATY TO TABULAR IN APPEARANCE; DULL

'TO EARTHY LUSTER EXHIBITED; CLAYEY TO

MMSILTY TEXTURE; THIN TO LAMINAE STRUCTURE

INTERBEDDED WITH SILTSTONES APPARENT

nEDOM DRILL BREAKS.

|

SANDSTONE = LIGHT GREENISH GRAY TO WHITE
[ARRRNI

IN COLOR; QUARTZ FRAMEWORK; COARSE TO
[ARRRNI

FINE GRAIN SIZE;: POOR TO FAIR SORTING;
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|4400MD | _

ROUNDED TO SUBANGULAR GRAINS WITH LOW

"FIRMLY FRIABLE HARDNESS; CALCITE CEMENT;

"GRAIN SUPPORTED WITH CEMENT FABRIC; NO

"**VISIBLE POROSITY; CHLORITE GRAINS

TO MODERATE SPHERICITY; FRIABLE TO

VISIBLE IN MATRIX; NO GAS SHOWS.

""""TENACITY; IRREGULAR TO CONCHOIDAL

'"SILTSTONE = GRAYISH ORANGE TO DUSKY

YELLOW IN COLOR; DENSE TO CRUMBLY IN

FRACTURE; CUTTINGS ARE NODULAR TO

"""""WEDGELIKE IN COLOR; DULL TO EARTHY

LUSTER EXHIBITED; SILTY TO GRITTY

TEXTURE; THIN TO THICK STRUCTURE.

SHALE = LIGHT GRAY TO MODERATE GREENISH

"""MPLATY TO SCALY CUTTINGS; DULL TO WAXY

"LUSTER; SMOOTH TEXTURE; THIN TO LAMINAE

"YELLOW WITH GRAYISH PURPLE HUES; BRITTLE

TENACITY; PLANAR TO IRREGULAR FRACTURING




'""""SANDSTONE = LIGHT GREENISH GRAY TO LIGHT

OLIVE GRAY TO LIGHT GRAY; FRAMEWORK

[4600 MD
r "ICONSISTS OF MOSTLY QUARTZ; MEDIUM TO

FINE SIZED GRAINS WITH POOR SORTING;

"'"""'SUBROUNDED TO SUBANGULAR WITH MODERATE

SPHERICITY; FIRMLY FRIABLE WITH CALCITE
[ARRRNI

CEMENT; MODERATE REACTION WITH HCL.

i SILTSTONE = PALE REDDISH BROWN TO
o
o
[ARRRN|
""'"""MODERATE BROWN; DENSE TO CRUMBLY
-------- TENACITY; BLOCKY TO IRREGULAR FRACTURING
-1 1 1 1 [ARRRN|
- 1 1 1 1
—— e NERRREE] TABULAR CUTTINGS; EARTHY WITH A SLIGHT
[ARRRN|
[4700 MD g

""""FROSTED LUSTER; GRITTY TO SILTY TEXTURE;

THICK TO MASSIVE STRUCTURE.

- LI B | [ARRRNI

- LI B | m

- LI B | [ARRRNI

it trrent ~'SHALE = MEDIUM BLUISH GRAY TO GREENISH
- LI B | .

- - LI B | m

i trrent " GRAY TO LIGHT GRAY; BRITTLE TO SLIGHTLY

) . " ICRUNCHY TENACITY; PLANAR FRACTURING;
- - LI B | [ARRRNI
<200 R 0> e reeret 0 Ttl Gas 100><10 Meth C-1 100K>"""IPLATY TO TABULAR TO SLIGHTLY SCALY

00Sv

0 Flare Ht. 100><10 Prop C-3 100K>|

<10 utn C-4 100K>

- - LI B | [ARRRNI
o | TTTT 325 Co2 5K><10 Ethn C-2 100K>|
~CUTTINGS; DULL LUSTER; THIN STRUCTURE.

SANDSTONE = BROWNISH GRAY TO MODERATE



[4800 MD | = —.ccocc Vo

'"""'BROWN TO GRAY COLOR; QUARTZ FRAMEWORK

WITH APPROXIMATELY 5% DARK LITHIC CLASTS

"""""FINE TO MEDIUM SIZED GRAINS WITH FAIR TO

POOR SORTING; SUBANGULAR WITH LOW
[ARRRNI

SPHERICITY; FIRMLY FRIABLE TO MODERATE

HARDNESS; LOW REACTION TO HCL SUGGESTS

""**"MSILICA CEMENT.

0097

SILTSTONE = REDDISH BROWN TO DARK

""" YELLOWISH BROWN; CRUMBLY TO DENSE

o ||

- SE &X\\\\\\\\\\\\\\

TENACITY; FRACTURES FROM IRREGULAR TO

NNt BLOCKY; TABULAR TO WEDGELIKE CUTTINGS;

""MEARTHY LUSTER; GRITTY TO SMOOTH TEXTURE;

""*"*""THICK TO MASSIVE STRUCTURE.

SHALE = LIGHT GRAY TO GRAYISH YELLOW

WWWWWMWW% A

ﬁ GREEN; BRITTLE TO SLIGHTLY CRUNCHY
o
o .‘.‘.‘.‘.‘.“‘
[ARRRN|
""""MTENACITY; PLANAR FRACTURING; PLATY TO
TABULAR CUTTINGS; DULL TO SLIGHTLY
[ARRRN|
[ARRRN|
"""MEARTHY LUSTER; SMOOTH TO SILTY TEXTURE.
|5000 MD | _

"MUUNOTE = TRIPPED OUT AT 5074' TO RIG DOWN
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[5100 MD

006V

[5200 MD

MWD TOOLS ON 10/01/2009 AT 1:30 AM.

SILTSTONE = BROWNISH GRAY TO MODERATE

REDDISH BROWN; DENSE TO CRUMBLY TENACITY

""" TABULAR TO WEDGELIKE CUTTINGS; EARTHY

LUSTER; SILTY TEXTURE WITH A THICK

STRUCTURE; FRACTURES FROM IRREGULAR TO
[ARRRNI

SHALE = LIGHT GRAY TO TO LIGHT OLIVE

BROWN WITH OCCASSIONAL PALE PURPLE HUES;

"""™TENACITY IS BRITTLE TO SLIGHTLY DENSE;

""" PLANAR FRACTURING; CUTTINGS RANGE FROM

MOSTLY PLANAR TO TABULAR; DULL TO EARTHY

LUSTER; SMOOTH TO SILTY TEXTURE; THIN ST

'"'SANDSTONE = MEDIUM DARK GRAY TO GRAYISH

BROWN; FRAMEWORK CONSIST MOSTLY OF

QUARTZ WITH APPROXIMATELY 10% BLACK
[ARRRNI

"""""MLITHIC CLASTS CREATING A SALT AND PEPPER

IAPPEARANCE; FINE TO MEDIUM SIZED WITH
[ARRRNI

FAIR SORTING; SUB ROUNDED WITH MODERATE
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[5300 MD | _

|5400 MD | _

{0

Ttl Gas

100>

<10

?

eth C-1

SPHERICITY; MODERATE HARD TO HARD; NO
[ARRRNI

REACTION WITH HCL SUGGESTS SILICA CEMENT

"""""TRACE AMOUNTS OF PYRITE ARE PRESENT AS

0

Co2

Flare Ht.

10K>y

100>

<10

<10

<10

<10

thn C-2

Prop C-3

tn C-4

ent C-5

100K>|

100K>{
100K>
100K>

100K>|

AN ACCESSORY MINERAL.

SILTSTONE = MEDIUM DARK GRAY TO MODERATE

BROWN TO GRAYISH BROWN; TENACITY IS

DENSE TO CRUNCHY; FRACTURES FROM BLOCKY

|

'TO IRREGULAR; TABULAR TO SLIGHTLY

MASSIVE CUTTINGS; EARTHY LUSTER; TEXTURE

IS GRITTY TO SILTY; THICK STRUCTURE.
[ARRRNI

SHALE = MEDIUM BLUISH GRAY TO MEDIUM

GRAY WITH GRAYISH PURPLE HUES; TENACITY
[ARRRNI

""""*"IS BRITTLE TO SLIGHTLY CRUNCHY; PLANAR

FRACTURING; CUTTINGS ARE PLANAR TO

TABULAR; DULL TO EARTHY LUSTER; SMOOTH

TO SILTY TEXTURE; THIN STRUCTURE.

SANDSTONE = GRAYISH BROWN TO MEDIUM DARK

GRAY; QUARTZ FRAMEWORK WITH ABOUT 15%

BLACK LITHIC CLAST; GRAINS RANGE FROM



00¢s

00vS

(5500 MD |~

5600 MD | _

FINE TO COARSE WITH POOR TO FAIR SORTING

SUBANGULAR TO SUBROUNDED WITH LOW TO

MODERATE SPHERICITY; HARD TO MODERATE

HARDNESS; GRAIN SUPPORTED WITH VERY

LITTLE REACTION TO HCL SUGGESTING SILICA

CEMENT; NO VISSIBLE BEDDING.

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH

GRAY; BRITTLE TO CRUMBLY TENACITY;

FRACTURES FROM BLOCKY TO IRREGULAR;

MASSIVE TO TABULAR CUTTINGS; DULL TO

EARTHY WITH A SLIGHT FROSTED LUSTER ON

SOME AREAS OF THE SAMPLE; SILTY TO GRITT

NOTE = LOST RETURNS FROM 5659' MD TO

5671' MD.

SANDSTONE = TRANSLUCENT TO WHITE TO VERY

LIGHT GRAY; QUARTZ FRAMEWORK; COARSE TO

FINE GRAINED WITH POOR SORTING;

SUBANGULAR WITH POOR SPHERICITY; FRIABLE

fwww

TO FIRMLY FRIABLE WITH MANY LOOSE GRAINS



[5700 MD

00SS

0099

5800 MD | _

/

\

MILD REACTION TO HCL SUGGESTS CALCITE/

SILICA CEMENT; PYRITE PRESENT AS AN

IACCESSORY MINERAL.

e

L

Ttl Gas

i

100>

<10 {

|
7 C
Meth C-1 100K>

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

"""MBRITTLE TO CRUNCHY TENACITY; PLANAR
[ARRRNI

FRACTURING; PLATY TO SCALY CUTTINGS;
[ARRRNI

DULL TO EARTHY LUSTER; SMOOTH TO SILTY

M"MTEXTURE; LAMINAE TO THIN STRUCTURE.

<3
Flare Ht.

10

100>

SILTSTONE = PALE RED TO GRAYISH RED IN

COLOR; BRITTLE TO NEARLY PULVERANT IN

TENACITY; MOTTLED TO IRREGULAR FRACUTRE;

"""MCUTTINGS ARE TABULAR TO WEDGELIKE; DULL

L
=

'TO FROSTED LUSTER EXHIBITED; SILTY TO

"""MGRITTY TEXTURE; THIN TO THICK STRUCTURE

SANDSTONE = WHITE TO YELLOWISH GRAY IN

COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE

GRAIN SIZE; FAIR TO WELL SORTED; ROUNDED

"MIYTO SUBROUNDED GRAINS WIT MODERATE TO
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|5900 MD | _

/6000 MD |

6100 MD | _

HIGH SPHERICITY; FIRMLY FRIABLE TO HARD;

""*""SILICA CEMENTATION; NO DISCERNIBLE

FABRIC OR BEDDING; CALCITE GRAINS SEEN
[ARRRNI

IN MATRIX; NO VISIBLE POROSITY; LOW GAS

*"*MSHOWS FROM THIS SANDSTONE.

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

MEDIUM LIGHT GRAY IN COLOR; DENSE TO

CRUMBLY IN TENACITY; SPLINTERY TO PLANAR
[ARRRNI

FRACTURE; CUTTINGS ARE PLATY TO TABULAR
[ARRRNI

IN APPEARANCE; WAXY TO DULL LUSTER
[ARRRNI

"""MEXHIBITED; CLAYEY TO SLIGHTLY SILTY

WWW

TEXTURE; THIN STRUCTURE APPARENT.

CARBONACEOUS SHALE = GREENISH BLACK TO

GRAYISH BLACK IN COLOR; BRITTLE TO
[RRN

"IPULVERANT IN TENACITY; PLANAR TO MOTTLED

FRACTURE; CUTTINGS ARE WEDGELIKE TO

TABULAR IN HABIT; GREASY TO DULL LUSTER;

SMOOTH TO CLAYEY TEXTURE; THIN TO
[RRN

LAMINAE STRUCTURE APPARENT.
[ARRRNI
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6200 MD |
<200 §OP o 3
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<50 WOB 0>
6300 MD |

Flare Ht.

100K>|

SILTSTONE = PALE OLIVE TO VERY LIGHT

GRAY IN COLOR; DENSE TO BRITTLE IN

TENACITY; IRREGULAR TO CONCHOIDAL

FRACTURE; CUTTINGS ARE WEDGELIKE TO

NODULAR IN APPEARANCE; DULL TO EARTHY

LUSTER EXHIBITED; SILTY TO GRITTY

TEXTURE; THIN TO THICK STRUCTURE

COAL = GRAYISH BLACK IN COLOR; BRITTLE

'TO PULVERANT IN TENACITY; HACKLY TO

PLANAR FRACTURE; CUTTINGS ARE TABULAR TO

EQUANT IN APPEARANCE; METALLIC LUSTER,;

SMOOTH TEXTURE; THICK TO THIN STRUCTURE

SANDSTONE = WHITE TO LIGHT GRAY WITH

MODERATE YELLOWISH BROWN HUES; MEDIUM TO

FINE SIZED GRAINS WITH FAIR SORTING;

SUBROUNDED WITH MODERATE TO HIGH

SPHERICITY; HARD TO MODERATE HARD; GRAIN

SUPPORTED; QUARTZ FRAMEWORK WITH
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0029

[6400 MD |

16500 MD |

M

“JAPPROXIMATELY 5%-10% BLACK LITHIC CLASTS

SILICA CEMENT; TRACE AMOUNTS OF PYRITE

=AND CALCITE AS ACCESSORY MINERALS.

CARBONACEOUS SHALE = DARK GRAY TO BLACK;
[ARRRNI

""""""DENSE TO BRITTLE TENACITY; BLOCKY TO

SLIGHTLY CONCHOIDAL FRACTURING; NODULAR
[ARRRNI

'TO WEDGELIKE CUTTINGS; EARTHY TO

"""""RESINOUS LUSTER; SILTY TO SMOOTH TEXTURE

"""*""™THIN TO THICK STRUCTURE.

"""""SHALE = PALE OLIVE TO MEDIUM LIGHT GRAY
[ARRRNI

ITO LIGHT BLUISH GRAY; DENSE TO BRITTLE

LA

""""TENACITY; FRACTURES FROM PLANAR TO
[ARRRNI

""""MSPLINTERY; PLATY TO SCALY CUTTINGS; DULL

'TO SLIGHTLY WAXY LUSTER; TEXTURE IS

""**"MSMOOTH TO SILTY; THIN TO LAMINAE

""MSTRUCTURE.

ANANIZY

"""*""SILTSTONE = DARK YELLOWISH BROWN TO

BROWNISH BLACK; DENSE TO CRUMBLY

"MUYTENACITY: FRACTURES FROM MOSTLY BLOCKY
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''!"""TO OCCASSIONALLY IRREGULAR; TABULAR TO

00€9

SLIGHTLY MASSIVE CUTTINGS; EARTHY WITH A

SLIGHT FROSTED LUSTER; TEXTURE IS SILTY
........ / 1

TO GRITTY; THICK STRUCTURE.

[6600 MD |~

SANDSTONE = WHITE TO MEDIUM DARK GRAY

1 ‘
)) ~+++*WITH SOME MODERATE GREENISH YELLOW HUES;
~+++QUARTZ FRAME WORK WITH APPROXIMATELY 10%
N (NRANNI
S L [~JBLACK LITHIC CLASTS; FINE GRAIN SIZE
- _— (N
e || WITH WELL SORTING; SUBROUNDED; HARD TO
S \ _
...... ™ I i
------ ) IMODERATE HARD; GRAINS SUPPORTED WITH
%Egi NI |

009

SILICA CEMENT; VERY SLIGHT REACTION TO

HCL SUGGESTS SOME CALCITE GRAINS MAY BE

PRESENT.

[6700 MD

- . IR

|

[

[

[
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e

[

<200 0> o terrrent

<50 Aélv} o> |___ T

""*""SHALE = LIGHT GRAY TO GREENISH GRAY;

"""""TENACITY IS BRITTLE TO CRUNCHY; PLANAR

"""""TO SPLINTERY FRACTURING; SCALY TO

TABULAR CUTTINGS; LUSTER IS DULL TO WAXY
[ARRRNI

""**"MSMOOTH TO SILTY TEXTURE; THIN STRUCTURE.

100K>"

0099
]
]

100K>|

SILTSTONE = LIGHT OLIVE GRAY TO VERY
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[6800MD |~

|6900 MD | _

B

"""LIGHT GRAY IN COLOR; DENSE TO BRITTLE IN

TENACITY; CONCHOIDAL TO PLANAR FRACTURE;

NODULAR TO WEDGELIKE CUTTINGS HABIT;
[ARRRNI

DULL TO EARTHY LUSTER EXHIBITED; SILTY

"""MTO GRITTY TEXTURE; THIN STRUCTURE

SANDSTONE = WHITE TO YELLOWISH GRAY IN
[ARRRNI

COLOR; QUARTZ FRAMEWORK WITH ABOUT 3%

BLACK LITHIC FRAGMENTS; MEDIUM TO VERY

"""""FINE GRAIN SIZE; FAIR SORTING; GRAINS

IARE ANGULAR TO SUBROUNDED WITH LOW TO
[ARRRNI

MODERATE SPHERICITY; FRIABLE TO FIRMLY
[ARRRNI

FRIABLE; CALCITE CEMENT; TIGHT SAND WITH

"""""INO VISIBLE POROSITY; POINT CONTACT

FABRIC WITH NO VISIBLE BEDDING; LOW GAS
[ARRRNI

SHALE = GREENISH GRAY TO MEDIUM GRAY IN

COLOR; DENSE TO CRUCNHY IN TENACITY;
[ARRRNI

"""""HACKLY TO IRREGULAR FRACTURING; CUTTINGS

"MUYARE WEDGELIKE TO NODULAR IN HABIT; WAXY
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SR, AN A R

0069

WV 1 1 T

[7200 MD

[7000 MD

[7200 MD | _

'TO DULL LUSTER EXHIBITED; CLAYEY TO

SILTY TEXTURE, SOME ABRUPT CONTACTS WITH

""*""MSILTSTONE = MODERATE REDDISH BROWN TO

GRAYISH ORANGE IN COLOR; DENSE TO

BRITTLE IN TENACITY; BLOCKY TO PLANAR

"""FRACTURE; CUTTINGS ARE WEDGELIKE TO

NODULAR, SOME MASSIVE; EARTHY TO FROSTED

LUSTER EXHIBITED; SILTY TO GRITTY LUSTER

""""THIN STRUCTURE APPARENT.

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

COLOR; QUARTZ FRAMEWORK. MEDIUM TO FINE

""" GRAIN SIZE; FAIR TO WELL SORTED; GRAINS
[ARRRNI

"""""ARE ROUNDED TO SUBANGULAR WITH MODERATE

TO HIGH SPERICITY; HARDNESS RANGES FROM

"""""FRIABLE TO MODERATELY HARD; CALCITE

CEMENT; NO DISCERNIBLE BEDDING; NO

"""*"*"VISIBLE POROSITY; LOW TO MODERATE GAS

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY



0002

00TZ.

[7300 MD | _

7400 MD | _

-

IN COLOR; BRITTLE TO CRUMBLY IN TENACITY
[ARRRNI

"""""BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE

SCALY TO ELONGATED IN APPEARANCE; WAXY

""" TO DULL LUSTER EXHIBITED; CLAYEY TO

ﬁ
|

TiGas 5005 Meth C-1 100K>SLIGHTLY SILTY TEXTURE; THIN STRUCTURE
[ARRRN|
coz 10K><10 thn C-2 100K> |
/
Flare Ht. 1oo></1d Prop C-3 100k
<10 Butn C- 100K>{
SILTSTONE = LIGHT BROWNISH GRAY TO LIGHT
<10 Pent C-5

GRAY IN COLOR; DENSE TO CRUMBLY IN

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

f

CUTTINGS ARE NODULAR TO WEDGELIKE IN

"""""APPEARANCE; EARTHY TO FROSTED LUSTER

EXHIBITED; SILTY TO GRITTY IN TEXTURE;

"UITHICK STRUCTURE APPARENT.

SANDSTONE = LIGHT GRAY TO WHITE IN COLOR

QUARTZ FRAMEWORK WITH 3 - 5% BLACK

LITHIC FRAGMENTS GIVING A SALT AND

PEPPER APPEARANCE; MEDIUM TO FINE GRAIN

SIZE WITH SOME COARSE GRAINS; FAIR TO

_,___,,,,,,;/f

"""WELL SORTED; GRAINS ARE SUBANGULAR TO

SUBROUNDED WITH MODERATE SPHERICITY;
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'"""MEASILY TO FIRMLY FRIABLE; CALCITE CEMENT

NO VISIBLE POROSITY; MODERATE TO LOW GAS
[ARRRNI

S LOWS.

""""INOTE = LOST RETURNS @ 7500'.

"""""SHALE = PALE BLUE TO MEDIUM GRAY;

TENACITY IS BRITTLE TO CRUMBLY; PLANAR

'TO SLIGHTLY BLOCKY FRACTURING; SCALY TO

TABULAR CUTTINGS; DULL WO WAXY LUSTER;

TEXTURE IS SMOOTH TO SILTY TO SLIGHTLY

"CLAYEY; THIN STRUCTURE.

SILTSTONE = LIGHT BROWNISH GRAY TO
[ARRRNI

"'""""MEDIUM GRAY; DENSE TO BRITTLE TENACITY;
[ARRRNI

""""FRACTURES FROM BLOCKY TO IRREGULAR,;

TABULAR TO WEDGELIKE CUTTINGS; LUSTER

RANGES FROM EARTHY TO DULL; TEXTURE IS

M*ISILTY TO GRITTY; THIN STRUCTURE.
[ARRRNI

SANDSTONE = TRANSLUCENT TO WHITE TO

LIGHT GRAY: QUARTZ FRAMEWORK WITH SOME



CRYSTAL CLEAR SILICA WICH INDICATES

oov.

FRACTURING AND ABOUT 10% BLACK LITHIC

"""""MCLASTS; FINE TO MEDIUM SIZED WITH FAIR

'TO WELL SORTING; SUBROUNDED TO
e 1110

[7700 MD

SUBANGULAR WITH MODERATE TO LOW
[ARRRNI

""""SPHERICITY; FIRMLY FRIABLE TO MODERATE

HARDNESS WITH SOME LOOSE GRAINS;
[ARRRNI

STRONG REACTION WITH HCL SUGGESTS

CALCITE CEMENT,; PYRITE AS ACCESSORY.

T
me

<200 0> Ttl Gas Meth C-1

<50 Avg WO 0> ————mm.... <
[ ——— | 1 1 1
I
[ ——— | 1 1 1
[ ——— | 1 1 1
[ ——— | 1 1 1
[ ——— | 1 1 1
ooy | =T
—— e | 1 1 1 1
—— e | 1 1 1 1
—— e | 1 1 1 1

500> SHALE = LIGHT GRAY TO PALE BLUE; BRITTLE

0052
]
I
I
]

Ethn C-2

""" TO CRUNCHY TENACITY; FRACTURES FROM

5 co2 10K>k10 /

Flare Ht. 100>y

PLANAR TO IREGULAR; SCALY TO TABULAR

CUTTINGS; DULL LUSTER; SMOOTH TEXTURE;
[ARRRNI

THIN STRUCTURE.

"""""'[NOTE = LOST COMPLETE RETURNS @ 7856'.

M*MSILTSTONE = LIGHT GRAY TO MEDIUM GRAY IN

COLOR; TOUGH TO DENSE IN TENACITY;

PLANAR TO IRREGULAR FRACTURE; CUTTINGS

0092

"MUYARE NODULAR TO WEDGELIKE IN APPEARANCE:

Mo Mo




[7900 MD

0042

0082

(8000 MD |~

DULL TO EARTHY LUSTER EXHIBITED; SILTY

TO CLAYEY TEXTURE; THIN STRUCTURE.

SANDSTONE = WHITE TO NEARLY COLORLESS

IN COLOR; QUARTZ FRAMEWORK WITH CALCITE

"""""AND BLACK LITHIC FRAGMENTS PRESENT;

"""""COARSE TO VERY FINE GRAIN SIZE; POOR

SORTING;GRAINS ARE ANGULAR TO SUBROUNDED

'WITH LOW TO MODERATE SPHERICITY; SILICA

CEMENT; HARDNESS RENGES FROM FRIABLE TO

MODERATELY HARD; NO VISIBLE POROSITY;

LOW TO MODERATE GAS SHOWS FROM THIS

"""MSANDSTONE.

SHALE = GREENISH GRAY TO MEDIUM DARK

GRAY IN COLOR; DENSE TO BRITTLE IN

TENACITY; IRREGULAR TO CONCHOIDAL
[ARRRNI

""""FRACTURE; CUTTINGS AREWEDGELIKE TO

""" TABULAR IN HABIT; WAXY TO DULL LUSTER

"*""MEXHIBITED; SMOOTH TO CLAYEY TEXTURE;

THIN STRUCTURE APPARENT; NONCALCAREOUS.




[8100 MD

0062

[8200 MD

0008

[8300 MD

SANDSTONE = LIGHT GRAY TO WHITE TO

""" TRANSLUCENT; QUARTZ FRAMEWORK WITH MANY

"""""LOOSE GRAINS; MEDIUM TO FINE SIZED WITH

I"""""FAIR TO WELL SORTING; SUBANGULAR TO

"'""""'SUBROUNDED; MODERATE SPHERICITY; FRIABLE
[ARRRNI

TO MODERATE HARDNESS DEPENDING ON THE

'"""'SPECIMEN; GRAIN SUPPORTED WITH CALCITE/

SILICEOUS CEMENT AS SUGGESTED BY A
[ARRRNI

""""'STRONG REACTION WITH HCL.

SHALE = MEDIUM DARK GRAY TO LIGHT GRAY;

""""TENACITY IS DENSE TO CRUNCHY; FRACTURES

Ttl Gas

500>y

<10

Meth C1%

FROM PLANAR TO SPLINTERY; TABULAR TO

""""ELONGATED CUTTINGS; DULL TO EARTHY

"""MLUSTER; SMOOTH TO SILTY TEXTURE; LAMINAE

'TO THIN STRUCTURE.
[ARRRNI

100K>"

%
%%
?ﬁ
|

Co2

Flare Ht.

10K>y

100>

<10

<10

<10

<10

Ethn C-

rop C-

Butn C-

Pent C-

3
4

100K>|

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

100K>|

"""""GRAY; TENACITY IS DENSE TO CRUMBLY;
[ARRRNI

100K>|

FRACTURES FROM IRREGULAR TO BLOCKY;

100K>|

""" TABULAR TO WEDGELIKE CUTTINGS; EARTHY
[ARRRNI

mu USTER: THIN STRUCTURE.




00T8

[8400 MD

AV S SRl Vi

00¢8

[8500 MD

_,___,,,,,,;/f

EEEEEEEE&EEEEEEEE

"""""SANDSTONE = WHITE TO TRANSLUCENT TO

"""MLIGHT GRAY; FRAMEWORK CONSISTS OF MOSTLY
[ARRRNI

QUARTZ GRAINS WITH SOME CALCITE IN THE

" MATRIX; MEDIUM TO FINE SIZED WITH FAIR

"""*"*"TO WELL SORTING; ANGULAR TO SUBROUNDED

'WITH MODERATE SOHERICITY; MODERATE
[ARRRNI

"""""HARDNESS WITH MANY LOOSE GRAINS; GRAIN

SUPPORTED WITH SOME CALCITE MATRIX;

""" 'MODERATE TO STRONG REACTION WITH HCL.

SHALE = LIGHT GRAY TO DARK GRAY COLORING

"""""TENACITY IS DENSE TO BRITTLE TO SLIGHTY

CRUNCHY; PLANAR TO SPLINTERY TO SLIGHTLY

''"""/CONSHOIDAL FRACTURING; PLATY TO

""""ELONGATED CUTTINGS; DULL TO SLIGHTLY

"*"MWAXY LUSTER; SILTY TO SMOOTH TEXTURE;

"""LAMINAE TO THIN STRUCTURE.

SILTSTONE = MEDIUM DARK GRAY TO DARK

"""""GRAY IN COLOR; DENSE TO BRITTLE TENACITY
[ARRRNI

MMHUNSAMPLE SHOWS BLOCKY TO PLANAR FRACTURE:




CUTTINGS ARE NODULAR TO WEDGELIKE IN

"""""APPEARANCE; DULL TO EARTHY LUSTER; SOME

——— - [ | [y
8 === trrrrrenet """"PYRITE VISIBLE IN MATRIX; SILTY TO
(@] —— i [ |
© e i

——— - [ | [y

""""MSLIGHTLY GRITTY TEXTURE; THIN TO THICK

- - ,;/f

nSTRUCTURE APPARENT.

i
i
—_ = ,;/f
i
i

[8600 MD

"""SANDSTONE = WHITE TO NEARLY COLORLESS;

""""")QUARTZ FRAMEWORK; GRAINS RANGE FROM

COARSE TO FINE; POOR TO FAIR SORTING;

- LI R B B |

== trrerivand " GRAINS ARE ANGULAR TO SUBROUNDED WITH
- LI R B B | [ARRRNI

- LI B R |

LOW TO MODERATE SPHERICITY; HARDNESS

[ = = —- LI B R | [ARRRNI

= trevreet """"""RANGES FROM FIRMLY FRIABLE TO MODERATELY
[ = = —- LI B R |

e 10 [ARRRNI

'"""!HARD; CALCITE CEMENT;NO VISIBLE POROSITY

0078

LOW GAS SHOWS FROM THIS SAND.

ittt trevreet SHALE = GREENISH GRAY TO MEDIUM LIGHT
- LI B R | [ARRRNI

4700 MD —— e Y T
[ = = —- LI B R |
=TT trevreet GRAY IN COLOR; DENSE TO BRITTLE TENACITY
[ = = —- LI B R | [ARRRNI

SPLINTERY TO PLANAR FRACTURE; CUTTINGS

[ = = —- LI B R |

= trevreet ARE NODULAR TO ELONGATED IN HABIT; WAXY
[ = = —- LI B R | [ARRRNI

- - LI} [ARRRNI

"""*"*"TO DULL LUSTER EXHIBITED; SMOOTH TO

- - LI}
it et CLAYEY TEXTURE; THIN STRUCTURE APPARENT.
- - LI}




<200 ii;;;:7 0>

<50 AvgWOB 0>

00S8

/8800 MD |~

Ttl Gas

500><10

100K>r

NOTE = INTERMEDIATE TD REACHED AT 8806

<32

<C

Cco2

Flare Ht.

10K>y

100>

MD ON 10/9/2009 AT 11:55 AM.

SANDSTONE = WHITE TO TRANSLUCENT TO

MEDIUM LIGHT GRAY; QUARTZ FRAMEWORK WITH

TRACE AMOUNTS OF CARBONACEOUS SHALE

IMBEDDED; FINE TO COARSE GRAINED WITH

POOR SORTING; ANGULAR TO SUBANGULAR WITH

LOW SPHERICITY; FIRMLY FRAIBLE; CALCITE

'WITH GRAIN SUPPORT.

SHALE = MEDIUM DARK GRAY TO LIGHT GRAY;

TENACITY IS BRITTLE TO CRUNCHY; PLANAR

TO SPLINTERY FRACTURING; PLATY TO SCALY

CUTTINGS; LUSTER IS DULL TO EARTHY;

SMOOTH TEXTURE; LAMINAE TO THIN

STRUCTURE.

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK

GRAY; TOUGH TO DENSE TENACITY; FRACTURES

FROM IRREGULAR TO BLOCKY; CUTTINGS ARE

[ - | 1 1 1 1
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—— e | 1 1 1 1
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- 1 1 1 1

- 1 1 1 1

- 1 1 1 1

-1 1 1 1

- 1 1 1 1
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(@) —— - o

O oo TTLCLEL

MASSIVE TO TABULAR; LUSTER IS EARTHY TO



[9000 MD

0088

0068

[9100 MD | _

WAXY LUSTER; GRITTY TO SILTY TEXTURE;
[ARRRNI

THICK STRUCTURE.

""""SANDSTONE = WHITE TO TRANSLUCENT TO

MEDIUM LIGHT GRAY; QUARTZ FRAMEWORK WITH

IAPPROXIMATELY 10% BLACK LITHIC CLASTS;

COARSE TO MEDIUM SIZED WITH POOR SORTING
[ARRRNI

SUBANGULAR WITH LOW SPHERICITY; FRIABLE

"""""TO FIRMLY FRIABLE; STRONG REACTION WITH

HCL SUGGESTS CALCITE CEMENT; MODERATE

"""""GAS ASSOCIATED WITH SAMPLE DEPTH.

SHALE = PALE OLIVE TO MEDIUM LIGHT GRAY

IN COLOR; BRITTLE TO CRUMBLY IN TENACITY

BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE

"""MPLATY TO TABULAR IN APPEARANCE; WAXY TO

"""MEARTHY LUSTER EXHIBITED; CLAYEY TO SILTY

TEXTURE; THIN STRUCTURE APPARENT.

SILTSTONE = DARK GREENISH GRAY TO MEDIUM
[ARRRNI

GRAY IN COLOR; DENSE TO BRITTLE TENACITY
[ARRRNI

PLANAR TO IRREGULAR FRACTURE; CUTTINGS
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IARE FLAKY TO WEDGELIKE IN APPEARANCE;
[ARRRNI

DULL TO EARTHY LUSTER EXHIBITED; SILTY

TO GRITTY TEXTURE; THIN STRUCTURE
[ARRRNI

"""""APPARENT; NO DISCERNIBLE ACCESSORIES.
[ARRRNI

SANDSTONE = BLUISH WHITE TO WHITE TO
[ARRRNI

""""INEARLY TRANSLUCENT IN COLOR; QUARTZ

"""FRAMEWORK WITH APPROXIMATELY 5% BLACK
[ARRRNI

LITHIC FRAGMENTS; GRAINS ARE COARSE TO

[ARRRNI
"""""FINE IN SIZE; FAIR SORTING; GRAINS ARE
[ARRRNI

ROUNDED TO SUBANGULAR WITH MODERATE

"""""SPHERICITY; HARDNESS RANGES FROM FRIABLE

'**""'TO MODRATELY HARD; SILICA CEMENT; SOME

CALCITE GRAINS VISIBLE IN THE SAMPLE;

MODERATE TO HIGH GAS SHOWS IN THIS SAND.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM DARK

GRAY IN COLOR; BRITTLE TO CRUMBLY IN
[ARRRNI

"""TENACITY; IRREGULAR TO PLANAR FRACTURE;

"MCUTTINGS ARE FLAKY TO TABULAR IN HABIT;
[ARRRNI

'WAXY TO DULL LUSTER EXHIBITED; SMOOTH TO

CLAYEY TEXTURE; THIN STRUCTURE APPARENT.



00¢6

[9500 MD

00€6

[9600 MD

CARBONACEOUS SHALE = BROWNISH GRAY TO
[ARRRNI

"""""BROWNISH BLACK IN COLOR; DENSE TO
[ARRRNI

CRUMBLY IN TENACITY; CUTTINGS RANGE FROM

MASSIVE TO WEDGELIKE IN HABIT; PLANAR

FRACTURE; SILTY TO GRITTY TEXTURE; THIN
[ARRRNI

TO LAMINAE STRUCTURE APPARENT.
[ARRRNI

SILTSTONE = MEDIUM GRAY TO BROWNISH GRAY

TENACITY IS DENSE TO BRITTLE; FRACTURES

FROM MOSTLY BLOCKY TO IRREGULAR;
[ARRRNI

""""MCUTTINGS ARE TABULAR; LUSTER IS EARTHY
[ARRRNI

""" TO OCCASSIONALY SPRKLING; SILTY TO

MMIGRITTY TEXTURE; THICK STRUCTURE.

SANDSTONE = WHITE TO MEDIUM LIGHT GRAY

1"""""TO OCCASSIONALY TRANSLUNCENT; QUARTZ

""""FRAMEWORK; FINE TO MEDIUM SIZED GRAINS

WITH FAIR SORTING; SUBANGULAR TO

'""""'SUBROUNDED WITH MODERATE SPHERICITY;

'"""""'"GRAIN SUPPORTED; MODERATE HARDNESS;

WVERY SLIGHT REACTION WITH HCL SUGGESTS



—_————mimm [ \ N
CIIIIIINN, ) )
[T e rervet ( \( “SILICA CEMENT; TRACE AMOUNTS OF PYRITE

PRESENT AS AN ACCESSORY MINERAL.

) 1
/ 1
"""MSHALE = LIGHT GRAY WITH PALE BLUE HUES;
1
/ —
TENACITY IS BRITTLE TO SLIGHTLY CRUNCHY;
FRACTURES FROM MOSTLY PLANAR TO
1
= IOCCASSIONALY SPLINTERY; CUTTINGS ARE
1
1
- f "MPLATY TO SCALY; LUSTER IS DULL TO WAXY;

(o] o s YEREEE
D
8 Toommmnin DImrssmhm:m

- LI B R |

——— .

- LI B R |
i ——— .
9700 MD | _

TEXTURE IS SMOOTH; LAMINAE TO THIN

- — . _ [T !
e <§ “Mﬁéth

CARBONACEOUS SHALE = BROWNISH BLACK TO
[ARRRNI

100K: MEDIUM DARK GRAY; TENACITY IS CRUMBLY TO

100K ‘\ [RRN
""""BRITTLE; FRACTURES FROM BLOCKY TO PLANAR
[ARRRNI
= ICUTTINGS ARE TABULAR; EARTHY TO SLIGHTLY

0056

POLISHED LUSTER; SMOOTH TO SILTY TEXTURE

————m 000 Ty
L = el R LT EN TR T
9800 MD

————m 000 Ty

MUTHIN STRUCTURE.

- LI R B B | [ARRRNI

== trrerivand """MSILTSTONE = BROWNISH GRAY TO MEDIUM DARK
- LI R B B | [ARRRNI

- LI R B B |

GRAY TO BROWNISH BLACK; DENSE TENACITY;

- LI B R |
e trevreet FRACTURES FROM PLANAR TO IRREGULAR,;
- LI B R | [ARRRNI

CUTTINGS ARE TABULAR TO WEDGELIKE;



""LUSTER IS EARTHY TO SLIGHTLY SPARKLING;

SILTY TO GRITTY TEXTURE; THICK STRUCTURE
[ARRRNI

""*"MSANDSTONE = YELLOWISH GRAY TO WHITE IN

COLOR; QUARTZ FRAMEWORK; GRAIN SIZE
[ARRRNI

"'""RANGES FROM MEDIUM TO FINE; FAIR TO WELL

SORTED; GRAINS ARE ANGULAR TO SUBROUNDED

'WITH LOW TO MODERATE SPHERICITY; SAMPLE

""""""IS EASILY TO FIRMLY FRIABLE; CALCITE
[ARRRNI

CEMENT,; POINT CONTACT FABRIC WITH NO
[ARRRNI

\VISIBLE POROSITY; SOME LIMONITE AND

"""""ICHLORITE GRAINS SEEN IN SAMPLE; NO

""" VISIBLE BEDDING; MODERATELY LOW TO
[ARRRN|

MODERATELY HIGH GAS SHOWS FROM THIS

SANDSTONE.

""""SHALE = DARK GREENISH GRAY TO MEDIUM

'"""""'[DARK GRAY IN COLOR; DENSE TO CRUMBLY IN

""""TENACITY; SAMPLE SHOWS IRREGULAR TO

BLOCKY FRACTURE; CUTTINGS RANGE FROM

MASSIVE TO ELONGATED IN APPEARANCE; WAXY
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fHUNTO DULL LUSTER EXHIBITED: CLAYEY TO



[10100 MO~

0066

SILTY TEXTURE; THIN TO LAMINAE STRUCTURE

CARBONACEOUS SHALE = MEDIUM BLUISH GRAY

TO GRAYISH BLACK IN COLOR; BRITTLE TO

VRIS

SN

PULVERANT TENACITY; MOTTLED TO IRREGULAR

FRACTURE; CUTTINGS ARE NODULAR TO PLATY

IN APPEARANCE; WAXY TO EARTHY LUSTER;

SMOOTH TO SILTY TEXTURE; THIN TO LAMINAE

STRUCTURE APPARENT.

[10200 MO~

<200

}
?i

<50

Avg WO

0000T

—

<0 Til Gas

2K>|

SILTSTONE = BROWNISH BLACK TO MEDIUM

DARK GRAY IN COLOR; DENSE TO CRUMBLY

TENACITY; PLANAR TO BLOCKY FRACTURE;

CUTTINGS ARE NODULAR TO WEDGELIKE IN

<10

HABIT; SILTY TO GRITTY, NEARLY GRANULAR

TEXTURE; THIN STRUCTURE APPARENT.

SANDSTONE = MEDIUM LIGHT GRAY TO

TRANSLUCENT TO WHITE; QUARTZ FRAMEWORK

<32 Cc0o2
<0 Flare Ht.

10K>y

100>

<10

<10

<10

deslc
9 <; 9

100K>|

100

100K;

100

'WITH LESS THAN 5% BLACK LITHIC CLASTS;

FINE GRAINED WITH WELL SORTING;

SUBROUNDED WITH MODERATE SPHERICITY;



[10300 MO~

MODERATE HARD TO FIRMLY FRIABLE WITH
[ARRRNI

SOME LOOSE GRAINS; CERY SLIGHT REACTION

\WITH HCL INDICATES A SILICA CEMENT;
[ARRRNI

"""""GRAIN SUPPORTED; MODERATE TO HIGH GAS

IASSOCIATED WITH SPECIMEN.

""""SHALE = BROWNISH GRAY TO MEDIUM LIGHT

00TOT

"""""GRAY; BRITTLE TENACITY; PLANAR TO

SLIGHTLY SPLINTERY FRACTURING; PLATY

CUTTINGS; LUSTER IS DULL TO EARTHY;
[ARRRNI

[10400 MO~

SMOOTH TEXTURE; THIN TO THICK STRUCTURE.
[ARRRNI

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH

BLACK; TENACITY IS DENSE TO BRITTLE;

"""""PLANAR TO BLOCKY FRACTURING; TABULAR

CUTTINGS; LUSTER IS EARTHY WITH

OCCASSIONAL SPARKLING AREAS; TEXTURE IS

00201

GRITTY; THICK STRUCTURE.

"""""ICARBONACEOUS SHALE = BLACK TO DARK GRAY;

[10500 MDY

TENACITY IS CRUMBLY TO DENSE; FRACTURES

FROM BLOCKY TO PLANAR; CUTTINGS ARE



00€0T

0001

wei TABULAR TO WEDGELIKE; LUSTER IS WAXY TO

""*"MSLIGHTLY POLISHED; SMOOTH TO SILTY

TEXTURE; THIN STRUCTURE.

"""""'SANDSTONE = TRANSLUCENT TO LIGHT GRAY;

"""MQUARTZ FRAMEWORK WITH MANY LOOSE GRAINS;

-
110600 MD

FINE SIZED WITH WELL SORTING; SUBANGULAR
== WITH LOW TO MODERATE SPHERICITY;

"""""FRIABLE TO MODERATE HARDNESS; GRAIN

SUPPORTED; VERY SLIGHT REACTION WITH HCL

SUGGESTS SILICA CEMENT; HIGH GAS

"""*""ASSOCIATED WITH SAMPLE.

‘\ "ISHALE = LIGHT BLUISH GRAY TO DARK GRAY

'""""IN COLOR; DENSE TO BRITTLE TENACITY;

= PLANAR TO CONCHOIDAL FRACTURE; CUTTINGS

- RANGE FROM PLATY TO TABULAR IN HABIT

-
10700 MD

WAXY TO EARHTY LUSTER; CLAYEY TO SILTY,
"MMALMOST GRITTY TEXTURE; THIN STRUCTURE

""""APPARENT; NON-CALCAREOUS.

SILTSTONE = OLIVE GRAY TO DARK GRAY IN
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N4
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00K>|

'""""COLOR; TOUGH TO BRITTLE IN TENACITY;

'""""\CONCHOIDAL TO BLOCKY FRACTURE; CUTTINGS

"""ARE NODULAR TO WEDGELIKE IN APPEARANCE;
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[10800 MO

<325

Meth G-1)
)

/)
Ethn'C-2 ¢

DULL TO EARTHY LUSTER EXHIBITED; SILTY

"""*"TO GRITTY TEXTURE; THIN STRUCTURE.

COAL = GRAYISH BLACK TO BLACK IN COLOR;
[ARRRNI

BRITTLE TO CRUNCHY IN TENACITY; HACKLY

iy Y
———m--n
iy YT |
- -
iy YT |

"""""TO IRREGULAR FRACTURE; CUTTINGS ARE

PLATY TO FLAKY IN APPEARANCE; METALLIC

TO GREASY LUSTER EXHIBITED; SMOOTH TO

CLAYEY TEXTURE; THIN STRUCTURE APPARENT.

e e el i 1 |

0090T

e e 11

-
110900 MD

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

GRAYISH BLACK IN COLOR; BRITTLE TO

"""""PULVERANT IN TENACITY; PLANAR TO BLOCKY

"""""MFRACTURE; CUTTINGS ARE PLATY TO SCALY IN

IAPPEARANCE; WAXY TO EARTHY LUSTER

EXHIBITED; CLAYEY TO SILTY TEXTURE; THIN

STRUCTURE APPARENT.

MMUNSANDSTONE = PALE YELLOWISH BROWN TO




0040T

0080T
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00601

11000 MD ~

11100 MD_

'""WHITE IN COLOR; QAURTZ FRAMEWORK; MEDIUM

'TO FINE GRAIN SIZE; FAIR SORTING; GRAINS

"""""ARE ROUNDED TO SUBANGULAR WITH MODERATE

TO HIGH SPHERICITY; FIRMLY FRIABLE TO

MODERATELY HARD; PRIMARILY SILICA CEMENT

SOME CALCITE; GRAIN SUPPORTED;NO VISIBLE

POROSITY; GRADATIONAL BEDDING SEEN IN

SAMPLE, WITH GRADATION DOWN TO SILTSTONE

MODERATELY HIGH GAS SHOWS.

SILTSTONE = BROWNISH GRAY TO DARK GRAY;

TENACITY IS BRITTLE TO CRUMBLY; PLANAR

"""""TO IRREGULAR FRACTURING; TABULAR

CUTTINGS; EARTHY LUSTER; GRITY TO SILTY

TEXTURE; THIN STRUCTURE.

SHALE = MEDIUM BLUISH GRAY TO MEDIUM

""""MGRAY; TENACITY IS BRITTLE TO SLICHTLY

CRUNCHY; FRACTURES FROM SPLINETERY TO

PLANAR; CUTTINGS ATE PLATY TO ELONGATED;

DULL LUSTER; SMOOTH TEXTURE; THIN TO

e AMINAE STRUCTURE.
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“ICARBONACEOUS SHALE = BLACK TO OLIVE

11200 MD

"""""BLACK; BRITTLE TENACITY; SPLINTERY TO

"""BLOCKY FRACTURING; TABULAR TO WEDGELIKE

""" CUTTINGS; POILISHED TO EARTHY LUSTER,;

LAYEY TO SMOOTH TEXTURE; THICK

""MSTRUCTURE.

Méfh/c-l 100%”"“"“"COAL = BLACK; CRUMBLY TO PULVERULENT
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""""TENACITY; FRACTURES FROM BLOCKY TO

""" CONCHOIDAL TO SPLINTERY; WEDGELIKE TO

"""INODULAR CUTTINGS; RESINOUS TO POLISHED

|
Pent C-5 \ 100K>|
“ ‘ ~LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN

STRUCTURE.

"lSANDSTONE = WHITE TO TRANSLUCENT TO
~=|IGHT GRAY; QUARTZ FRAMEWORK WITH MANY

LOOSE GRAINS; FINE SIZED WITH WELL

== ISORTING; SUBROUNDED TO SUBANGULAR WITH

00T1T
I
I
I
:

x\ S """"""MODERATE SPHERICITY; FRIABLE TO EASILY

- FRIABLE; MILD REACTION WITH HCL SUGGESTS

J
i DL - CALCAREOUS/SILICA CEMENT:; GRAIN



[11400 MO~

00ZTT

11500 MD

00€TT

111600 MD

SUPPORTED.

SILTSTONE = BROWNISH GRAY TO OLIVE GRAY

O MEDIUM GRAY; BRITTLE TO CRUNCHY

ENACITY; PLANAR FRACTURING; TABULAR TO

PLATY CUTTINGS; EARTHY TO WAXY LUSTER;

~={SILTY TO GRITTY TEXTURE; THIN STRUCTURE.

""ISILTSTONE = DARK GREENISH GRAY TO DARK

"""""GRAY IN COLOR; TOUGH TO BRITTLE TENACITY

"SAMPLE SHOWS IRREGULAR TO PLANAR

RACTURE; CUTTINGS ARE SCALY TO TEBULAR

""IN APPEARANCE; DULL TO FROSTED LUSTER

EXHIBITED; SILTY TO SLIGHTLY GRANULAR

TEXTURE; THIN STRUCTURE APPARENT.

=SHALE = VERY LIGHT GRAY TO MEDIUM LIGHT

GRAY IN COLOR; BRITTLE TO CRUNCHY

TENACITY; PLANAR FRACTURE; CUTTINGS ARE

== PLATY TO ELONGATED IN APPEARANCE; WAXY

"""*"*"TO DULL LUSTER EXHIBITED; SMOOTH TO

"NSILTY TEXTURE:; THIN STRUCTURE APPARENT:
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00STT
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11800 MD

MICA PRESENT AS AN ACCESSORY MINERAL.

SANDSTONE = VERY PALE ORANGE TO WHITE IN

COLOR; QUARTZ FRAMEWORK; COARSE TO

=FINE GRAIN SIZE; POOR TO FAIR SORTING;

GRAINS ARE ANGULAR TO SUBROUNDED WITH
[ARRRNI

MODERATE SPHERICITY; FIRMLY FRIABLE TO
[ARRRNI

HARD; ABUNDANT LOOSE GRAINS IN SAMPLE
[ARRRNI

TRAY; SILICA CEMENT; NO VISIBLE POROSITY

OR BEDDING; PYRITE VISIBLE IN MATRIX;

"""MLOW TO MODERATE GAS SHOWS.

""" CARBONACEOUS SHALE = GRAYISH BLACK TO

BLACK IN COLOR; BRITTLE TO CRUMBLY IN

""MTENACITY; HACKLY TO PLANAR FRACTURE;

CUTTINGS ARE PLATY TO TABULAR IN HABIT;

RESINOUS TO WAXY LUSTER EXHIBITED;SMOOTH

M*ITO SILTY TEXTURE; THIN STRUCTURE.

COAL = GRAYISH BLACK IN COLOR; BRITTLE

""" TO PULVERANT IN TENACITY; MOTTLED TO

BLOCKY FRACTURE; CUTTINGS ARE ELONGATED



TO WEDGELIKE IN APPEARANCE; METALLIC TO

=VITREOUS LUSTER EXHIBITED;SMOOTH TEXTURE

THIN STRUCTURE APPARENT.

009TT

11900 MD

SILTSTONE = LIGHT OLIVE GRAY TO DARK

"""""GRAY IN COLOR; TOUGH TO CRUMBLY IN

""" TENACITY; CONCHOIDAL TO BLOCKY FRACTURE;

CUTTINGS ARE NODULAR TO WEDGELIKE IN

IAPPEARANCE; DULL TO EARTHY LUSTER; SILTY

hTO GRITTY TEXTURE; THIN TO THICK

STRUCTURE APPARENT.

SHALE = LIGHT BLUISH GRAY TO MEDIUM GRAY

004TT

12000 MD|_
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TENACITY IS BRITTLE TO CRUNCHY; PLANAR

'TO SPLINTERY FRACTURING; SCALY TO PLATY

CUTTINGS; DULL TO SLIGHTLY WAXY LUSTER;

SMOOTH TEXTURE; LAMINAE TO THIN

SANDSTONE = TRANSLUCENT TO WHITE TO

LIGHT GRAY WITH SOME LIGHT BROWN HUES;

QUARTZ FRAMEWORK WITH MANY LOOSE GRAINS;
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FINE TO MEDIUM SIZED WITH FAIR SORTING;

SUBROUNDED TO SUBANGULAR WITH MODERATE

'TO SPHERICITY; EASILY FRIABLE TO FIRMLY

FRIABLE; GRAIN SUPPORTED WITH SILICA

CEMENT; HIGH GAS ASSOCIATED WITH SAMPLE.

CARBONACEOUS SHALE = OLIVE GRAY TO BROWN

'TO BLACK; DENSE TO BRITTLE TENACITY;

BLOCKY TO CONCHOIDAL TO SLIGHTLY PLANAR

FRACTURING; TABULAR CUTTINGS; EARTHY

LUSTER; SILTY TO SMOOTH TEXTURE; THIN

STRUCTURE.

SILTSTONE = DUSKY BROWN TO BROWNISH

BLACK; TENACITY IS DENSE TO CRUNCHY;

CUTTINGS ARE MASSIVE TO TABULAR;

FRACTURES FROM IRREGULAR TO BLOCKY;

SPARKLING TO EARTHY LUSTER; TEXTURE IS

GRITTY TO SILTY; THICK STRUCTURE.

SHALE = PALE BLUE TO MEDIUM BLUISH GRAY

'TO MEDIUM LIGHT GRAY: BRITTLE TENACITY;



SPLINTERY FRACTURING; PLATY TO SCALY

CUTTINGS; WAXY TO DULL LUSTER; SMOOTH

[12300 MD_

TEXTURE; LAMINAE STRUCTURE.

SANDSTONE = VERY PALE ORANGE TO WHITE IN

COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE

GRAIN SIZE; FAIR TO WELL SORTED; GRAINS
[ARRRNI

IARE SUBANGULAR TO ROUNDED WITH MODERATE

5 TO HIGH SPHERICITY; FIRMLY FRIABLE TO
H
o
S
MODERATELY HARD; CALCITE AND SILICA
[RERENI
[RERENI
PUICEMENT; NO VISIBLE POROSITY; MICA AND
[RERENI
HUMPYRITE VISIBLE IN SAMPLE; MODERATE TO
12400 MD|_ | ( i
) ( MODERATELY HIGH GAS SHOWS.
i
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1000000 { CARBONACEOUS SHALE = GRAYISH BLACK TO
N 7
// /
S
7 ~mBL ACK IN COLOR; DENSE TO CRUNCHY IN
b \ [RERENI
\ \> TENACITY; PLANAR TO CONCHOIDAL FRACTURE;
[ /‘\ [RERENI
[/ onnnn
< [RERENI
| PUCUTTINGS ARE SCALY TO EQUANT IN HABIT;
Vo
N
5 | f GREASY TO WAXY LUSTER EXHIBITED; SMOOTH
N ‘
S <
S ‘
(.
| g
[ TO CLAYEY TEXTURE; THIN STRUCTURE
(. |
) ) |
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[12500 MO

=SILTSTONE = DUSKY BROWN TO BROWNISH

"""""BLACK; DENSE TO TOUGH TENACITY;

FRACTURES FROM IRREGULAR TO BLOCKY;

IIMASSIVE TO TABULAR CUTTINGS; EARTHY TO

"WAXY LUSTER; GRITTY TO SILTY TEXTURE;

i THICK STRUCTURE.

“INOTE = REACHED TOTAL DEPTH OF 12645' MD

ON 12/28/2009 AT 11:30 PM.

112600 MD
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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.









