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CASING DATA
16.0" AT 150'
10.75" AT 4633

7.0 AT 10105
4.5" AT 14265’
HOLE SIZE
14.75" TO 126’
9.875" TO 10119
6.125" TO 14288’
TO

NB  NEWBIT
RRB RERUN BIT

CB COREBIT
WOB WEIGHT ON BIT
RPM ROTARY REV/MIN
PP  PUMP PRESSURE
SPM STROKES/MIN
MW  MUD WEIGHT

VIS  FUNNEL VISCOSITY

ABBREVIATIONS

PV  PLASTIC VISCOSITY
YP  YIELD POINT

FL FLUID LOSS

CL PPM CLORIDE ION

Rm MUD RESISTIVITY
Rmf FILTRATE RESISTIVITY
PR POOR RETURNS

LAT LOGGED AFTER TRIP

LC LOST CIRCULATION
CO CIRCULATE OUT

NR NO RETURNS

COMPANY ExxonMobil Production
WELL PCU 296-5A01

FIELD Piceance Creek Unit
REGION Rocky Mountain

COORDINATES

39.912053000

108.198567000

ELEVATION 7295.5'

COUNTY, STATE Rio Blanco, CO

API INDEX 051031124800
SPUD DATE 10/21/2009
CONTRACTOR Helmerich and Payne
CO. REP. C.Curtis/ M. Hudon
RIG/TYPE 321 /Flex 4
LOGGING UNIT 031

GEOLOGISTS M. Franco

TG TRIP GAS

SG SURVEY GAS
WG WIPER GAS

CG CONNECTION GAS

LAS LOGGED AFTER SURVEY

ADD. PERSONS

CO. GEOLOGIST

C. Record/ B.Smelsor
M.Piper
R.McCane

Nova Roosmawati
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ExxonMobil Production

PCU 296-5A01

10/12/2010
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ppm
<10 Butn C-4 100K>|
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ft <10 Pent C-5 100K>

Remarks
Survey Data, Mud Reports, Other Info.
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ALL SAMPLE COLOR DESCRIPTIONS REFERENCED

ITO THE G.S.A. ROCK COLOR CHART.

ALL SAMPLE COLOR DESCRIPTIONS REFERENCED

ITO THE G.S.A. ROCK COLOR CHART.

ROCK CHARACTERISTICS AND CONSTITUENTS

ARE LISTED FROM MOST ABUNDANT TO LEAST

ABUNDANT PERCENTAGE OF SAMPLE.

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

GAS CALIBRATED TO S.P.LW.A.

STANDARDS (2% ME = 100 UNITS).

GAS CHROMOTOGRAPHY EQUIPMENT CALIBRATED

TO ATEST GAS COMPOSED OF THE FOLLOWING:

METHANE = 9,990 PPM

ETHANE = 1,010 PPM



PROPANE = 980 PPM

I-BUTANE = 1,000 PPM

N-BUTANE = 1,000 PPM

0097

I-PENTANE = 1,000 PPM

N-PENTANE = 1,000 PPM

EPOCH WELL SERVICES COMMENCED LOGGING

THE FRU 296-5A01 WELL ON 9/7/2010

MW IN 9.1 VIS 47 PH 11.3

@ 4665' MD.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

OCCASIONAL PALE RED PURPLE AND LIGHT

YELLOWISH TAN GRAY; SLIGHTLY DENSE TO

00Lv

CG1lu

SLIGHTLY CRUMBLY TO SLIGHTLY BRITTLE

TENACITY; IRREGULAR TO SUB-BLOCKY TO

SUB-PLANAR TO EARTHY FRACTURE; OCCASIONA

-L MASSIVE TO WEDGE LIKE CUTTINGS HABIT;

DULL TO EARTHY DULL TO SEMI-FROSTED LUST

-ER; MODERATELY SMOOTH TO MODERATELY

"CLAYEY TO SLIGHTLY SILTY TEXTURE; VERY

""""SMALL AMOUNT OF CARBONACEOUS SHALE VISIB

-LY EFFERVESCING IN SAMPLE, NO OTHER DIS



'"*"""-TINGUISHABLE STRUCTURAL FEATURES PRESEN

008y

-T TANISH BROWN GRAY WITH FEW BLACK AND

-T; TRACE AMOUNT OF ACCESSORY MINERAL
~-{DYRITE PRESENT IN SAMPLE.
[RERENI
CG 11u ‘
--SANDSTONE = VERY LIGHT GRAY TO VERY LIGH
[RERENI

MODERATE BROWN HUES; QUARTZ DOMINATE

; MODERATELY GRAIN SUPPORTED WITH VERY

MW IN 9.1+ VI$ 46 PH 11.1

FEW LOOSE GRAINS; CONSISTS OF CALCITIC

MW OUT 9.2 VIS 42 PH 11.2

CEMENTATION WITH MODERATELY HIGHT REACTI

-ON TO DILUTE HCL; MATRIX CONTAINS 3 TO

006V

5% DARK LITHIC FRAGMENTS; MEDIUM-FINE TO

MEDIUM-COARSE GRAINED; FAIR TO POOR SORT

-ING; SUB-ANGULAR TO ANGULAR TO SUB-ROUN
CG8u

-DED ANGULARITY; LOW TO MODERATE SPHERIC

éi
|
|

-ITY; VERY POOR GRADE SANDSTONE VISIBLE

GRADING WITH POOR GRADE SILTSTONE, NO

LAMINAE OR OTHER DISTINGUISHABLE STRUCTU

-RAL FEATURES PRESENT; NO ACCESSORY MINE

-RALS PRESENT IN SAMPLE.
RESET TOTCO

Ttl Gas 100><10 Meéth C-1 100K

?

0009
]
I
]

<50 Avg
NIGHT TOUR

o5 | 7T <% 10K><10 thn C-2 100K>]

<

SILTSTONE = LIGHT BROWN TO TAN TO VERY



00TS

00¢Ss

CG 8u

MUD DATA @ ﬁOlZ'

MW 9.20 VIS 56 PV 14 YP 28

API FL 8.2 GEIS 8/14/17 pH 10.50 ‘

Cl- 400 Ca+ 20 MBT15.0 SOL 4.3

LIGHT GRAY IN COLOR; GRAIN SIZE IS VERY
[ARRRNI

""""MFINE; VERY WELL SORTED; ANGULARITY IS
[ARRRNI

'WELL ROUNDED TO ROUNDED; SURFACE

""""FEATURES NOT VISIBLE; SOFT TO EASILY

24 HR MUD LOSS: 15.0
MW IN 9.1 VIS|43 PH 9.8
MW OUT 9.2 VIS 45 PH 9.9

FRIABLE HARDNESS; GRAIN SUPPORTED WITH

FEW LITHIC CLASTS; KAOLINITE CLAY

""""PRESENT IN SAMPLE; SILTSTONE INTERBEDDED

'WITH VERY SOFT SHALES.

CG 6u

SHALE = VERY LIGHT GRAY TO MEDIUM GRAY

""*"MWITH SOME SAMPLES BEING A TAN TO BROWN

'"AND SOME HAVING A BLUEISH GREEN HUE;

BRITTLE TO CRUMBLY TENACITY; IRREGULAR

TO BLOCKY FRACTURE; MASSIVE CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

CLAYEY TEXTURE; NO VISIBLE STRUCTURES
[ARRRNI

PRESENT; INTERBEDDED WITH SILTSTONE AND

SOME SANDSTONE; TRACE AMOUNTS OF

KAOLINITIC CLAYS PRESENT IN SAMPLE.

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

COLOR WITH SOME BROWNISH RED



00€S

00vS

T e MSTAINING; LOWER FINE TO UPPER FINE

GRAINED; WELL TO FAIR SORTING; SUBROUND

'TO SUBANGULAR ANGULARITY; MOFDERATE

SPHERICITY; SOME FROSTED/POLISHED GRAINS

MW IN 9.1 VIS|50 PH 9.8

; MODERATLEY HARD TO FRIABLE HARDNESS;

MW OUT 9.1 VIS 55 PH 9.7

HIGHLY REACTIVE WITHA 10% HCL SOLUTION

ittt trevreet """"INDICATING CALCITE CEMENTATION; GRAIN

"""""SUPPORTED; DARK LITHIC CLASTS PRESENT IN

"'"""SAMPLE; NO ACCESSORY MINERAL PRESENT

IN SAMPLE.

SILTSTONE = LIGHT BROWN TO TAN TO VERY

LIGHT GRAY IN COLOR; GRAIN SIZE IS VERY

[ARRRNI
FINE; VERY WELL SORTED; ANGULARITY IS
C 1 [ARRRNI
] """"WELL ROUNDED TO ROUNDED; SURFACE

""""FEATURES NOT VISIBLE; SOFT TO EASILY

FRIABLE HARDNESS; GRAIN SUPPORTED WITH

FEW LITHIC CLASTS; KAOLINITE CLAY

PRESENT IN SAMPLE; SILTSTONE INTERBEDDED

WITH VERY SOFT SHALES.

SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
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MW OUT 9.2 VIS 61 PH 9.4

MW IN 9.2 VIS|61 PH 9.3
<10 Meth C-1

"""""AND SOME HAVING A BLUEISH GREEN HUE;

'WITH SOME SAMPLES BEING A TAN TO BROWN

BRITTLE TO CRUMBLY TENACITY; IRREGULAR

'TO BLOCKY FRACTURE; MASSIVE CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

CLAYEY TEXTURE; NO VISIBLE STRUCTURES

PRESENT; INTERBEDDED WITH SILTSTONE AND

<0 T Gas 100>| 100K>f
< co2 10K><10 Ethn C-2 100K
< Flare Ht. 100>k10 Prop C-3 100K>
[RERENI
<10 Butn C-4 100K>|
[RERENI
<10 ent C-5 100K>|
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
CG 26u

SOME SANDSTONE; NO ACCESSORY MINERALS

PRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT GRAY TO WHITE TO

TRANSLUCENT GRAINS WITH SOME REDISH PINK

GRAINS; LOWER FINE TO UPPER FINE

GRAINED; WELL TO FAIR SORTING; SUBROUND

'TO SUBANGULAR ANGULARITY; MOFDERATE

SPHERICITY; SOME FROSTED/POLISHED GRAINS

; MODERATLEY HARD TO FRIABLE HARDNESS;

HIGHLY REACTIVE WITHA 10% HCL SOLUTION

INDICATING CALCITE CEMENTATION; GRAIN

SUPPORTED; DARK LITHIC CLASTS PRESENT IN

|
|

SAMPLE; NO ACCESSORY MINERAL PRESENT

IN SAMPLE.



g Tt MW IN 9.2 VIS 59)PH 9.5
—— - 1 1 1 1
MW OUT 9.2 VIS’59 PH 9.5
' ' PuIS|LTSTONE = LIGHT BROWN TO TAN TO VERY
CG 8 [RERENI
A - Y 5 Pl IGHT GRAY IN COLOR WITH SOME SAMPLES
O |————mimimim
S e ‘
~-BEING REDISH PINK; GRAIN SIZE IS VERY
. . . [RERENI
PUBIEINE; VERY WELL SORTED; ANGULARITY IS
[RERENI
PuniWELL ROUNDED TO ROUNDED; SURFACE
. . . [RERENI
PUIEEATURES NOT VISIBLE; SOFT TO EASILY
[RERENI
'""ERIABLE HARDNESS; GRAIN SUPPORTED WITH
FEW LITHIC CLASTS; KAOLINITE CLAY
PRESENT IN SAMPLE; SILTSTONE INTERBEDDED
[RERENI
c-1
PUUVYITH VERY SOFT SHALES.
DAY TOUR [
N < o MUD DATA @ 5797' ‘
g SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
S
o .‘.‘.‘.‘.‘.\‘\
MW 9.20 VIS 64 PV20 YP 21 .
P TH SOME SAMPLES BEING A TAN TO BROWN
—— - 1 1 1
T P API FL 7.2 GELS$ 11/29/45 pH 9.90 |
= Y ' PHS: AND SOME HAVING A BLUEISH GREEN HUE;
- 14 +20 MBT 17.5 SOL 4.4,
Gl- 1400 Cat 20 5 SOL A4 el R ITTLE TO CRUMBLY TENACITY: IRREGULAR
24 HR MUD LOSS: 350.
UP LOSS: 3505 TO BLOCKY FRACTURE; MASSIVE CUTTINGS
[RERENI
CG 15u
HABIT; DULL TO EARTHY LUSTER; SMOOTH TO
[RERENI
___________ 1 1
----------- Y CLAYEY TEXTURE; NO VISIBLE STRUCTURES
___________ 1 1 [RERENI
——————————— (] v
----------- Y PRESENT; INTERBEDDED WITH SILTSTONE AND
___________ 1 1 .
T ' MW IN 9.2 VIS 59 PH 9.7 .
------ Y PuniSOME SANDSTONE; NO ACCESSORY MINERALS
[RERENI
MW OUT 9.2 VIS 55 PH 9.4
pure o5 PH 2 PRESENT IN SAMPLE.




006S
]
]

CG13u
TO SUBANGULAR ANGULARITY; MOFDERATE

- 1 1 1 1
1 . -1 1 1 1 .
= = 00000000 SPHERICITY; SOME FROSTED/POLISHED GRAINS
- 1 1 1 1 fm
: MODERATLEY HARD TO FRIABLE HARDNESS;
- c-1
: . ~mHIGHLY REACTIVE WITHA 10% HCL SOLUTION
. . [RERENI
—— - 1 1 1 [RERENI
= ———— LLLED "INDICATING CALCITE CEMENTATION; GRAIN
—— - 1 1 1 .
—— - 1 1 1
<20 ROP 0> = ———— R <i Ttl Gas 100><10 Meth C-1 100K>"SUPPORTED; DARK LITHIC CLASTS PRESENT IN

SANDSTONE = VERY LIGHT GRAY TO WHITE TO
[ARRRNI
[ARRRNI
""" TRANSLUCENT TO PINKISH RED TO BROWN
[ARRRNI
""" GRAINS; LOWER FINE TO UPPER FINE
[ARRRNI
"= IGRAINED; WELL TO FAIR SORTING; SUBROUND

<50 Avg WOB 0> <

CG12u

SILTSTONE = LIGHT BROWN TO TAN TO VERY
[ARRRNI

co2 10K><10 Ethn C-2
SAMPLE; NO ACCESSORY MINERAL PRESENT
Flare Ht. 100><10 Prop C-3 100K>‘mm
PN SAMPLE.
<10 Buth C-4 100K>|
<10 Pent C-5 100K>

0009
T
| I

""""LIGHT GRAY IN COLOR WITH SOME SAMPLES

MW OUT 9.2 VIS 60 PH 9.4

FEATURES NOT VISIBLE; SOFT TO EASILY
[ARRRNI

BEING REDISH PINK; GRAIN SIZE IS VERY
[RERENI
--{EINE; VERY WELL SORTED; ANGULARITY IS
MW IN 9.2 VIS|60 PH 9. ‘
H2 VISR PH 9.8 -=-"WELL ROUNDED TO ROUNDED; SURFACE

FRIABLE HARDNESS; GRAIN SUPPORTED WITH

00T9
]
I
]

"MUMEEW LITHIC CLASTS: KAOLINITE CLAY




0029

00€9

CG1lu

é

""'""PRESENT IN SAMPLE; SILTSTONE INTERBEDDED
[ARRRNI

WITH VERY SOFT SHALES.

SHALE = VERY LIGHT GRAY TO MEDIUM GRAY

|

'WITH SOME SAMPLES BEING A TAN TO BROWN

IAND SOME HAVING A BLUEISH GREEN HUE;

"""MBRITTLE TO CRUMBLY TENACITY; IRREGULAR

'TO BLOCKY FRACTURE; MASSIVE CUTTINGS

CG12u

""""HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

"""""CLAYEY TEXTURE; NO VISIBLE STRUCTURES

PRESENT; INTERBEDDED WITH SILTSTONE AND

SOME SANDSTONE; NO ACCESSORY MINERALS

PRESENT IN SAMPLE.

MW IN 9.3 VIS 61 PH 9.6
MW OUT 9.3 60 PH 9.5

"""MSANDSTONE = VERY LIGHT GRAY TO WHITE TO

TRANSLUCENT TO PINKISH RED TO BROWN
[ARRRNI

GRAINS; LOWER FINE TO UPPER FINE

""" GRAINED; WELL TO FAIR SORTING; SUBROUND

TO SUBANGULAR ANGULARITY; MOFDERATE

|

"""""SPHERICITY; SOME FROSTED/POLISHED GRAINS

; MODERATLEY HARD TO FRIABLE HARDNESS;

""MUYHIGHLY REACTIVE WITHA 10% HCL SOLUTION



6422

09/09/2010

009
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INDICATING CALCITE CEMENTATION; GRAIN

_____ CG 13u
------ Y SUPPORTED; DARK LITHIC CLASTS PRESENT IN
___________ 1 1
___________ 1 1
----------- Y SAMPLE; KAOLINITE CLAY PRESENT IN
____________ 1
SAMPLE.
c1
____________ 1
____________ 1
———————————— " SILTSTONE = LIGHT BROWN TO TAN TO VERY
== Ty ~=ILIGHT GRAY IN COLOR WITH SOME SAMPLES
—— - 1 1 1
—— - 1 1 1
== Ty BEING REDISH PINK TO A DARK BROWN COLOR;
CG 12u "
GRAIN SZE IS VERY FINE TO FINE TO UPPER
[RERENI
[RERENI
HUEINE; VERY WELL SORTED; ANGULARITY IS
- 1 1 1 1
- 1 1 1 1
= e T WELL ROUNDED TO ROUNDED; SURFACE
-1 1 1 1
- 1 1 1 1
= e FEATURES NOT VISIBLE; SOFT TO EASILY
e | 1 1 1 1 1 1
— - 1 1 1 1 1 1 [RERENI
Y HERIABLE HARDNESS; GRAIN SUPPORTED WITH
— - 1 1 1 1 1 1 [RERENI
e | 1 1 1 1 1 1
n MAX GAS 28u
S FEW LITHIC CLASTS; KAOLINITE CLAY
e | 1 1 1 1 1 1
e | 1 1 1 1 1 1
L 9.3VIS 62 PH 9.7
S PRESENT IN SAMPLE; SILTSTONE INTERBEDDED
———— | 1 1 1
———— | 1 1 1 [RERENI
MW 3VIS60PH 9.
F——— et N esVimeopH A HUWITH SHALE AND SANDSTONE.
———— | 1 1 1 .
———— | 1 1 1 [RERENI
===l g Tt Gas 100><10 Meth C-1 100K>!"""
———— | 1 1 1 [RERENI
[ B X co2 10K><10 Ethn C-2 100K>|
MAX CO2 31
F——— et €02 3138ppm SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
[RERENI
<0 Flare Ht. 100><10 100K>
——— - 1 1 1 [RERENI
I CG 13u
------ Ty HUWITH SOME SAMPLES HAVING A BLUISH HUE;
——— - 1 1 1 .
______ e o
——— - 1 1 1 [RERENI
== Ty HUBRITTLE TO CRUMBLY TENACITY; IRREGULAR
<10

TO BLOCKY FRACTURE; MASSIVE CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO



0099

0049

C-2,

CLAYEY TEXTURE; NO VISIBLE STRUCTURES

PRESENT; INTERBEDDED WITH SILTSTONE AND

SOME SANDSTONE; NO ACCESSORY MINERALS

PRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT GRAY TO WHITE TO

""" TRANSLUCENT GRAINS; UPPER FINE TO MEDIUM

""""""GRAINED; WELL SORTED; SUBROUNDED TO

""*""SUBANGULAR ANGULARITY; MODERATE

SPHERICITY; SOME SAMPLES SHOW SURFACE

FEATURES OF MECHANICAL ABRASION;

MODERATLEY HARD TO FRIABLE HARDNESS;

""*""HIGHLY REACTIVE WITHA 10% HCL SOLUTION

"""""INDICATING CALCITE CEMENTATION; GRAIN

SUPPORTED; DARK LITHIC CLASTS PRESENT IN

CG22u
(N
(N
(N
(N
(N
(N
(N
MW IN 9.3 VIS 65PH 9.5
(N
(N
MAX GAS 25u MW OUT 9.3 VIS |67 PH 9.5
(N
CG 16u

SAMPLE; NO ACCESSORY MINERALS PRESENT

IN SAMPLE.

CARBONACEOUS SHALE = VERY DARK GRAY TO

"""""ALMOST BLACK IN COLOR; DENSE TO BRITTLE

?

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO PLATY CUTTINGS HABIT; LUSTER



0089

0069

C-2,

IS DULL TO EARTHY; SMOOTH TO CLAYEY

TEXTURE; NO VISIBLE STRUCTURE IN THE

SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

-Y TO OCCASIONAL MODERATE REDDISH BROWN

IN COLOR; SLIGHTLY DENSE TO SLIGHTLY CRU

MBLY TO VERY SLIGHTLY BRITTLE TENACITY;

IRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY

FRACTURE; SUB-TABULR TO SUB-NODULAR TO

OCCASIONAL SEMI-PLATY CUTTINGS HABIT; DU

-LL TO EARTHY DULL TO OCCASIONAL SEMI-

SPARKLING LUSTER; SLIGHTLY CLAYEY TO VER

-Y SLIGHLTY GRITTY TEXTURE; POOR GRADE

SILTSTONE VISIBLE BEDDING WITH POOR GRAD

-E SANDSTONE AND POOR GRADE SHALE IN

SAMPLE, NO LAMINAE OR OTHER DISTINGUISHA

-BLE STRUCTURAL FEATURES PRESENT; NO

CG 33u Z (LR
[ARRRN|
[ARRRN|
MAX GA é?i;//>
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
MW IN 9.2+ VIS 52 PH 9.7
[ARRRN|
CG 18u /W OUT\9.3 VIS 64 PH 9.6 booen
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
MAX GAS 363u .

ACCESSORY MINERAL PRESENT IN SAMPLE.

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

TO OCCASIONAL LIGHT GRAY AND GRAYISH RED



3

0002

<200 0>

<50 woB 0>

—

WASATCH !

00TZ.

00¢.

Tt 100><10

CcOo2
MAX GAS 278u

<10

Flare Ht. 100><10

<10

GAS 514u

A

PURPLE MOTTLING IN COLOR; VERY SLIGHTLY

TOUGH TO MODERATELY DENSE TO OCCASIONAL

CRUNCHY TENACITY; IRREGULAR TO SUB-

G 357u

il

BLOCKY TO EARTHY FRACTURE; OCCASIONAL

MASSIVE TO WEDGE LIKE TO OCCASIONAL ELON

-GATED CUTTINGS HABIT; DULL TO EARTHY DU

-LL TO OCCASIONAL SEMI-FROSTED TO SEMI-

77|

WAXY LUSTER; MODERATELY SMOOTH TO SLIGHT

SILTY TEXTURE; NO VISIBLE LAMINAE OR OTH

-ER DISTINGUISHABLE STRUCTURAL FEATURES

PRESENT; TRACE AMOUNTS OF ACCESSORY

MINERAL PYRITE PRESENT IN SAMPLE.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

'TO VERY LIGHT TANISH BROWN-GRAY TO OCCAS

-IONAL LIGHT BRILLIANT GREEN WITH FEW BL

-ACK AND MODERATE BROWN HUES IN COLOR;

QUARTZ DOMINATE; PREDOMINATELY GRAIN

SUPPORTED WITH FEW LOOSE GRAINS; CONSIST

-S OF CALCITIC CEMENTATION WITH MODERATE

-LY HIGH REACTION TO DILUTE HCL; MATRIX

CONTAINS 2 TO 4% DARK LITHIC FRAGMENTS;



00€.

oovL

MEDIUM-FINE TO MEDIUM-COARSE GRAINED;

FAIR TO POOR SORTING; SUB-ANGULAR TO SUB

-ROUNDED TO ROUNDED ANGULARITY; LOW TO

A

MODERATE SPHERICITY; POOR GRADE SILTSTON

-E VISIBLY GRADING AND BEDDING WITH POOR

§ MAX GAS 151u

"""""'"GRADE SANDSTONE, NO OTHER DISTINGUISHABL

A

-E SURFACE FEATURES PRESENT; NO ACCESSOR

CG 122u

§ MAX GAS 199u

-Y MINERALS PRESENT IN SAMPLE.

s

\

CARBONACEOUS SHALE = BROWNISH GRAY TO

DARK BROWNISH GRAY TO OCCASIONAL BROWN

-ISH BLACK IN COLOR; MODERATELY DENSE TO

=

AS 541u
"""MVERY SLIGHLTY TOUGH TO SLIGHLTY CRUNCHY
TENACITY; IRREGULAR TO SUB-BLOCKY TO SUB
[ARRRNI
DR R R R
iy -PLANAR TO EARTHY FRACTURE; OCCASIONAL
[ = 1
[ = 1
== T = MASSIVE TO WEDGE LIKE TO SUB-TABULAR
L T R B R | [ARRRNI
DR R R R
CG 240u

CUTTINGS HABIT; DULL TO EARTHY DULL TO

SEMI-SPARKLING LUSTER; SLIGHTLY CLAYEY

Sy

_____ Tl ||

""" TO VERY SLIGHLTY GRITTY TO OCCASINAL SEM

AVl

MAX GAS 215u

I-SMOOTH TEXTURE; VERY SMALL AMOUNT OF

CARBONACEOUS SHALE LIGHTLY EFFERVESCING

MAX GAS 289u

IN SAMPLE, SMALL AMOUNT OF KAOLINITIC SA



-NDSTONE IN SAMPLE, NO OTHER DISTINGUISH

[ARRRNI
S """""-ABLE STRUCTURAL FEATURES PRESENT; TRACE

AMOUNTS OF ACCESSORY MINERAL PYRITE

\VISIBLY PRESENT IN SAMPLE.

I§55 PH 9.

[ I |
T CG 138u \\

MW IN 9.2 V
\

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

= MW OUT 9.2 Vis-
[ ——— i | 1 1 1 [RERENI
o [=E ] o T 100><10 100K>!"""[TO MEDIUM GRAY TO OCCASIONAL MEDIUM BROW
O == b
o _._..I. .I. .I. .I. .I. .
- T | 1 1 1 1 <O 10K><10 100K>HHH
S EARTNETEY _NISH GRAY IN COLOR; MODERATELY TOUGH TO
<0 100><10 100K>{
MODERATELY DENSE TENACITY; IRREGULAR TO
MAX GAS 304u
® <10 100K

""*"*"SUB-BLOCKY TO SUB-PLANAR TO EARTHY FRACT

100K>/

<10

MUD DATA
/ | /
MWQ.Z?
|

"""""-URE; OCCASIONAL MASSIVE TO WEDGE LIKE

''""""TO OCCASIONAL ELONGATED TO SUB-PLATY

CUTTINGS HABIT; DULL TO EARTHY DULL TO

OCCASIONAL SEMI-WAXY TO SEMI-FROSTED

LUSTER; MODERATELY SMOOTH TO VERY SLIGHT

-LY SILTY TEXTURE; VERY SMALL AMOUNTS OF

CARBONACEOUS SHALE AND COAL VISIBLY EFFE

"""""-RVESCING IN SAMPLE, THIN COAL LAMINAE

\VISIBLE IN SHALE CUTTING, NO OTHER DISTI

-NGUISHABLE STRUCTURAL FEATURES PRESENT;

TRACE AMOUNTS OF ACCESSORY MINERAL PYRIT

-E VISIBLE IN SAMPLE.



i
¢
i

NIGHT TOWR

&

CG 70u

@]
N/
w|
=
O/,‘
\(ﬂ?/"
e
IN)
o
<
@
b
Ny
o
wn
o
-
A
o

CARBONACEOUS SHALE = BROWNISH GRAY TO

DARK BROWNISH GRAY TO OCCASIONAL

BROWNISH COLOR; MODERATELY DENSE TO

SLIGHTLY TOUGH TO SLIGHTLY CRUNCHY

TENACITY; IRREGULAR TO SUB-BLOCKY TO

SUB-PLANAR TO EARTHY FRACTURE;

OCCASIONAL MASSIVE TO WEDGELIKE TO

SUB-TABULAR CUTTINGS HABIT; DULL TO

EARTHY DULL TO SEMI-SPARKLING LUSTER;

CG 100u

SLIGHTLY CLAYEY TO SLIGHTLY GRITTY TO

OCCASIONALLY SEMI-SMOOTH TEXTURE;

VERY SMALL AMOUNTS OF CARBONACEOUS

SHALE WHICH SLIGHTLY EFFERVESED WHEN

IN CONTACT WITH A 10% SOLUTION OF HCL;

PARTIAL LOSS OF RETUR

PARTIAL LOSS OF RETUR

ARTIAL LOS$ OF RETURNS

RTIAL LOS$ OF RETURNS

IN SAMPLE, SMALL AMOUNT OF KAOLINITIC

SANDSTONE IN SAMPLE; NO OTHER DISTINGUI-

CG 177u

SHABLE STRUCTURAL FEATURES PRESENT.

NOTE : CHANGE OF THA ATTENUATION FROM

x10 TO x100 AT 7879' MD.




<200

A

Zl

R

0062

0008

DN

) o [ARRRNI
/ prennn
MW OUT 9.2 VIS 56 PH 9.3 o
[ARRRNI
MA Su " L1
[ARRRNI
[ARRRNI
CG 81u

SHALE = LIGHT GRAY TO MEDIUM DARK GRAY

IN COLOR WITH SOME SAMPLES BEING A VERY

LIGHT BROWNISH GRAY OR A BLUEISH GREEN

GRAY; TOUGH TO DENSE TO BRITTLE

TENACITY; FRACTURE IS PLANAR TO BLOCKY;

THE CUTTINGS HABIT IS MASSIVE TO PLATY

'WITH SOME SAMPLES SHOWING A FLAKY OR

Ttl Gas 100>

Meth Cf

SCALY HABIT; DULL TO EARTHY LUSTER;

SMOOTH TO CLAYEY TO SILTY TEXTURE;

SOME SAMPLES SHOW LAMINAE TO VERY THIN

STRUCTURE WITH THE MAJORITY OF THE

100K>!"

0
0
0

Cc02
Flare Ht.

\
10K>K10 |

| Ethn C-2
\
|
100><10 | Prop C-3
<10( Butn C-
\
c“
<10 ‘\ Pent C-5
\
/

100K>]

100K>/

100K>].

100K>|

CG92u

|

MV‘YIN .2 VIS 59 PH|9.7
)

Mé/o T 9.2 VIS 58 PH 9.6
/

SAMPLE HAVING NO STRUCTURE; ACCESSORY

MINERALS IN SAMPLE INCLUDE KAOLINITE AND

/A TRACE AMOUNT OF PYRITE.

SILTSTONE = GRAY TO VERY LIGHT GRAY IN

COLOR WITH SOME SAMPLES BEING VERY LIGHT

BROWN TO A REDISH BROWN COLOR; TENACITY

IS DENSE TO BRITTLE TO CRUNCHY; BLOCKY

'TO IRREGULAR FRACTURE; MASSIVE TO PLATY

CUTTINGS HABIT WITH SOME SAMPLES BEING

\WEDGELIKE; LUSTER IS DULL TO EARTHY;



SILTY TO GRITTY TEXTURE; NO VISIBLE

[ .
(“ " STRUCTURE PRESENT; SAMPLES INTERBEDDED
S’
\
\ 'WITH SHALE AND CARBONACEOUS SHALE; SOME
,f‘ i
(
! [NRRNRI
{ """""SAMPLES ARE NOT VERY WELL CONSOLIDATED;
|
‘1 ‘
] 1
CG 79u C
‘\ NO ACCESSORY MINERALS PRESENT IN THE

SANDSTONE = TRANSLUCENT TO WHITE TO GRAY

IN COLOR WITH SOME SAMPLES HAVING BEING

A RUSTY BROWN AND SOME HAVING A BLUISH

WM%WM%

GREEN HUE; FRAMEWORK IS DOMINATED BY

QUARTZ GRAIN WITH K-SPAR AND LITHIC
FRAGMENTS; GRAIN SIZE IS LOWER MEDIUM

‘ TO UPPER FINE GRAINED; VERY WELL TO WELL
: SORTING; ROUNDED TO SUBROUNDED TO

SUBANGULAR GRAINS; HIGH TO MODERATE

SPHERICITY; SOME INDIVIDUAL GRAINS
~-ARE FROSTED DUE TO MECHANICAL ABRASION;
MW IN 9.2 VIS 59 PH 10. ‘
7-2VI3 29 Ph 109 HARDNESS IS HARD TO FRIABLE WITH SOME
l‘ 1
| MW OUT 9.2 VIS 57 PH 9.
LT 9:2 Vi 57 PH 9.8 SAMPLES BEING SOFT AND NOT WELL

)
)
/

CONSOLIDATED; VERY LITTLE REACTION WITH

)
/ [ARRRNI
"1111109% HCL SOLUTION: GRAIN SUPPORTED WITH



DAY TOU
NIGHT TO

é

OHIO CREEK @ 8428'

<20

<50

|

MUD DATA @ 8332/

MW 9.20 VIS 51 PV 15 YP 15

—

API FL|7.8 GELS 9/17/21 pH 9.90

{

POSSIBLE SILICA CEMENTATION.

NOTE : CHANGE OF THA ATTENUATION FROM

X100 TO x10 AT 8339' MD.

|

GAS BUSTER @ 8375' (
FF GAS BUSTER @ 8390

|
Cl- 13@6 a+ 20 MBT ¥7.5 SOL 4.7
4

LOSS: 29

SHALE = LIGHT GRAY TO MEDIUM DARK GRAY

IN COLOR WITH SOME SAMPLES BEING A VERY

LIGHT BROWNISH GRAY OR A BLUEISH GREEN

GRAY; TOUGH TO DENSE TO BRITTLE

TENACITY; FRACTURE IS PLANAR TO BLOCKY;

THE CUTTINGS HABIT IS MASSIVE TO PLATY

'WITH SOME SAMPLES SHOWING A FLAKY OR

SCALY HABIT; DULL TO EARTHY LUSTER;

SMOOTH TO CLAYEY TO SILTY TEXTURE;

SOME SAMPLES SHOW LAMINAE TO VERY THIN

{
\
\
|
|
/
\
CG 21u >>
ON GAS BUSTER @ 8440' /
|
(
J
/
I
OFF GAS BUSTER @ 8460 |
I
MW IN 9.2 VIS 55/PH 9.6

OUT 9.2VIS 57 PH 9.4

STRUCTURE WITH THE MAJORITY OF THE

SAMPLE HAVING NO STRUCTURE.

CARBONACEOUS SHALE = BLACK TO A VERY

DARK BROWN COLOR; DENSE TO BRITTLE

Ttl Gas 100><10 eth C-1 100K>r
> Co2 10K><1 Ethn C-2 100K>
0 Flare Ht. 100><10 Prop C-3 100K>
CG 10u
utn C-4 100K>]_
PARTIAL LOSS OF RETUR ARTIAL LOSS OF RETURNS

TENACITY; IRREGULAR TO PLANAR FRACTURE;

CUTTINGS HABIT IS PLATY TO WEDGELIKE TO



PARTIAL LOSS OF RETURNSPARTIAL LOSS OF RETURNS

BLADED; DULL TO EARTHY LUSTER; SMOOTH

TO CLAYEY TO SILTY TEXTURE; NO VISIBLE

STRUCTURE IN THE SAMPLE.

C-2,1

SILTSTONE = LIGHT BROWN TO TAN TO A

REDISH BROWN COLOR; CRUMBLY TO CRUNCHY
[ARRRNI

RE-SCALE TTL GAS <0-5003
=C GAS <p-500 TENACITY; SOME SAMPLE IS NOT VERY WELL

% o ) . :
. . [RERENI
" mCONSOLIDATED; IRREGULAR TO BLOCKY
. [RERENI
[ ] 1 1 1 1 1 CGGZ [RERENI
= — _ IR u mERACTURE; MASSIVE CUTTINGS HABIT; DULL
[ —— 1 1 1 1 1 ‘
@ - Tmtrr it MAX CO2 880
=—— _[PITIrLELLTT ppm EARTHY LUSTER WITH SOME HAVING A GREASY
[ ] 1 1 1 1 1 [RERENI
T P T T T T T |
= — _ IR . -l USTER; SILTY TO GRITTY TEXTURE; NO
] > g
T B R T N B MAX GAS 389 \"""‘ é "
S " \ \ ~--V/ISIBLE STRUCTURE OR ACCESSORY MINERALS.

TR T Y SR T O T
TR T Y SR T O T \\ (N
e R RN RN N MW IN9.2VI$ 49 PH 9.8 (TITTLL
- N\
et TN T Y I Y B B AN (RN
09/11/2010 e R RN RN N (TITTLL

) )
™ ™m0 1 1 1 1 1 / / [ARRRNI
8667" - MW OUT/9.2 VIS 56 PH 9.
= T R, / ,"l """""SANDSTONE = TRANSLUCENT TO WHITE GRAINS;

= m——— 11 [ [

A\ -
T [

WILLIA|

=m0 [ /
- | |

= T T T — QUARTZ FRAMEWORK; UPPER FINE TO LOWER

MEDIUM GRAIN SIZE; VERY WELL TO WELL

b o —— 10 /

-
e E RN NN /

= === 111 //
- 4

SORTING; ROUND TO SUBROUND TO SUB

IANGULAR GRAINS; SPERICITY IS HIGH TO

CG 101u
""""""MODERATE; SOME FROSTED GRAINS; FIRMLY

""""FRIABLE TO HARD; CALCITE CEMENTATION;

MAX GAS 260u

GRAIN SUPPORTED; FEW LITHIC CLASTS;

00.8
T
EREEE

HIGHLY REACTIVE WITH A 10% HCL SOLUTION;



Do

0068

MAX CO2 3688ppm

NO VISIBLE FLOURECENSE.

"""""SHALE = VERY LIGHT GRAY TO DARK GRAY TO
[ARRRNI

""" A VERY LIGHT BLUEISH GRAY; BRITTLE TO
[ARRRNI

CRUNCHY TENACITY; PLANAR TO IRREGULAR

CG 76u

MAX

FRACTURE; PLATY TO WEDGELIKE TO BLADED
[ARRRNI

CUTTINGS HABIT; DULL TO EARTHY LUSTER,;

SMOOTH TO CLAYEY TEXTURE; LAMINAE TO

M**"THIN STRUCTURE; INTERBEDDED WITH
[ARRRNI

"""MSILTSTONE AND SANDSTONE.

/
e

MAX GAS 62u

/

MwW IN 9\2 \

MW, OUT 9.2

/

60 PH 9.5
IS55PHD.4

SILTSTONE = LIGHT BROWN TO TAN TO A

""""""'REDISH BROWN COLOR; CRUMBLY TO CRUNCHY

""""TENACITY; SOME SAMPLE IS NOT VERY WELL
[ARRRNI

''"""/CONSOLIDATED; IRREGULAR TO BLOCKY

CG 65u

X GAS 1250u

FRACTURE; MASSIVE CUTTINGS HABIT; DULL

"""MEARTHY LUSTER WITH SOME HAVING A GREASY

"MMLUSTER; SILTY TO GRITTY TEXTURE; NO
[ARRRNI

VISIBLE STRUCTURE OR ACCESSORY MINERALS.

"'"""SANDSTONE = TRANSLUCENT TO WHITE GRAINS;
[ARRRNI

"MUNOUARTZ FRAMEWORK: UPPER FINE TO LOWER




WF 800 §
<200

o

0>

<50 Avg wosf

0>

0006

00T6

MEDIUM GRAIN SIZE; VERY WELL TO WELL

SORTING; ROUND TO SUBROUND TO SUB
[ARRRNI

SR 500> 00K>"""ANGULAR GRAINS; SPERICITY IS HIGH TO
[ARRRNI
co2 10K>R30 Ethn(C-2 100K>
MODERATE; SOME FROSTED GRAINS; FIRMLY
FlareHt.  100><10 Prop C-3 100k>
[/
) ) FRIABLE TO HARD; CALCITE CEMENTATION;
y // [ARRRNI
<0/ 100K>]
L GRAIN SUPPORTED; FEW LITHIC CLASTS;
L
<10 | | 100K>
\ ﬁ HIGHLY REACTIVE WITH A 10% HCL SOLUTION;
| I
| | T
\ \ "NO VISIBLE FLOURECENSE.
[ ]
MAX GAS 76u )

MAX CO2 2137

ppm

MW IN 9.24 VIS 54 PH 9.4
/
<\
MW OUT 9.2 VIS 52 PH 9.2
\

<K<

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

DARK BROWNISH GRAY TO BROWNISH BLACK TO
[ARRRNI

"""""OCCASIONAL OLIVE BLACK IN COLOR; MODERAT

-ELY DENSE TO SLIGHTLY TOUGH TENACITY;

§ CG 1216u

GAS 238u

IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR

"**""TO EARTHY FRACTURE; MOSTLY SMALLER CUTTI

-NGS TO WEDGE LIKE TO SUB-TABULAR CUTTIN

-GS HABIT; DULL TO EARTHY DULL TO OCCASI

-ONAL SEMI-SPARKLING LUSTER; SEMI-SMOOTH

MAX GAS 496

"""""TO VERY SLIGHTLY GRITTY TEXTURE; POOR
[ARRRNI

"""""'GRADE SILTSTONE VISIBLE GRADING WITH POO

-R GRADE SANDSTONE, VERY THIN COAL LAMIN

"*""""-AE VISIBLE IN SHALE CUTTING, VERY SMALL



=

E

WF 700 @ 9301

00¢6

00€6

00v6

'"""""AMOUNT OF CARBONACEOUS SHALE VISIBLE

T

CG 1281u

EFFERVECING IN SAMPLE, NO OTHER DISTINGU
[ARRRNI

""" ISHABLE STRUCTURAL FEATURES PRESENT IN

SAMPLE; NO VISIBLE ACCESSORY MINERALS
[ARRRNI

PRESENT IN SAMPLE.

TR ERRR R
[l [T R T R B A |

TR ERRR R
[l [T R T R B A |

TR ERRR R
[l [T R T R B A |

TR ERRR R
[l [T R T R B A |

-t

[l [T R T R B A |
bl IR

| XWM\

fini

CG 1392u

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

"""""OCCASIONAL MEDIUM LIGHT GRAY IN COLOR,;
[ARRRNI

MODERATELY DENSE TO VERY SLIGHTLY TOUGH

""" TO OCCASIONAL CRUNCHY TENACITY; IRREGULA

"'""""-R TO SEMI-BLOCKY TO SEMI-PLANAR TO EART

AS 265u

""*"-HY FRACTURE; OCCASIONAL MASSIVE TO SUB-

PLATY TO WEDGE LIKE TO OCCASIONAL ELONGA
[ARRRNI

-TED CUTTINGS HABIT; DULL TO EARTHY DULL

'TO OCCASINAL SEMI-FROSTED TO SEMI-WAXY
[ARRRNI

"""MLUSTER; MODERATELY SMOOTH TO SEMI-

4|

MAX GAS u

G 667u

SILTY TEXTURE; POOR GRADE SANDSTONE VISI

-BLY IN CONTACT WITH COAL, SMALL AMOUNT
[ARRRNI

CARBONACEOUS SHALE AND COAL VISIBLY

"""EFFERVESCING IN SAMPLE, NO OTHER DISTING

-UISHABLE STRUCTUAL FEATURES PRESENT IN

MMUNSAMPLE: TRACE AMOUNTS OF ACCESSORY MINER




-

<200 f % 0>

<50 Avg WOB 0>

£

WF 600 @ 9602

0056

0096

MAX GAS 121u

""'""-AL PYRITE PRESENT IN SAMPLE.

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

GRAY WITH FEW BLACK HUES IN COLOR; MODER

MAX GAS 100u

Ttl Gas

500>y

ATELY DENSE TO OCCASIONAL BRITTLE TENAC

MMHITY; IRREGULAR TO SUB-PLANAR TO EARTHY-

""" !HACKLY FRACTURE; SUB-TABULAR TO SUB-
[ARRRNI

NODULAR CUTTINGS HABIT; DULL TO EARTHY
[ARRRNI

DULL TO OCCASIONAL SEMI-SPARKLING LUSTER

Co2 10K>y

Flare Ht. 100>
MAX GAS 346u

<10

<10 |

""" SLIGHTLY GRITTY TO VERY SLIGHTLY GRANU

"""""-LAR TEXTURE; POOR GRADE SANDSTONE VISIB
[ARRRNI

-LE GRADING WITH POOR GRADE SILTSTONE,

NO LAMINAE OR OTHER DISTINGUISHABLE STRU

-CTURAL FEATURES PRESENT IN SAMPLE; NO

"""*""MACCESSORY MINERALS PRESENT IN SAMPLE.

"""""SANDSTONE = OFF WHITE TO VERY LIGHT BROW

-NISH GRAY TO YELLOWISH GRAY WITH BLACK

i
\\ (NRANNI
> i
|
— i
§ CG 813 i
u
X GAS 724u
>
) i
|
J°
XGAS200u | e
;\;I/UD D i
(
AX CO2 3679ppm 55 PV 17 YP 19

'"""""JAND MODERATE BROWN HUES; QUARTZ DOMINATE

FRAME WORK; PREDOMINATELY GRAIN SUPPORTE

"'""""-D WITH FAIR AMOUNT OF LOOSE GRAINS; CON

-SISTS OF CALCITIC CEMENTATION WITH MODE



0
"""""-RATELY HIGH REACTION TO DILUTE HCL; MAT

MAX GAS 460

/)

/

Cl- 1300 Ca+ 20 MBT 17.5 SOL 5.2
/I C / '""""| RIX CONTAINS 3 TO 5% DARK LITHIC FRAGME
f §

[

|

''""""-TONE VISIBLE GRADING WITH POOR GRADE

J )
oo L |24 HR MUD LOSS: 4863. I
. e I ~-LNTS; MEDIUM TO MEDIUM-COARSE GRAINED;
——————— Ca i
-+ FAIR TO POOR SORTING; SUB-ANGULAR TO

- GAS 444u | L\ .

T -1 ,/’/‘
- e > ! == ANGULAR TO SUB-ROUNDED ANGULARITY; LOW
ST YY) o ase N D
—_——— e 0000 g /" 000000
T e Sty pNabdhiinG ITO MODERATE SPHERICITY; POOR GRADE SILTS
- T MAX GAS 1015u > |
_————n 0o il

[RERENI

- o MAX'GAS 265u

=TT MAX CO2 4809ppm

[ - 1 1

[ - 1 1

- 1 1 1

- 1 1 1

- 1 1 1

- [ |

"""*""SANDSTONE, NO BEDDING OR OTHER DISTINGUI

"""""-SHABLE SURFACE FEATURES PRESENT; NO

IACCESSORY MINERALS PRESENT IN SAMPLE.
[ARRRNI

0026
I
||
| |

CARBONACEOUS SHALE = BLACK TO A VERY

DARK GRAY TO A DARK BROWNISH GRAY COLOR;

/

M*"MTENACITY IS TOUGH TO DENSE TO BRITTLE;

FRACTURE IS IRREGUALR TO BLOCKY; CUTTING
[ARRRNI

HABIT IS TABULAR TO WEDGELIKE; DULL

"""MLUSTER WITH SOME SAMPLES BEING GREASY

0086
|
I
I
]

'TO RESINOUS; MOSTLY SMOOTH IN TEXTURE

WITH SOME SAMPLES BEING CLAYEY TO SILTY;

LAMINAE TO VERY THIN STRUCTURE; NO
[ARRRNI

MAX GAS 135u
IACCESSORY MINERALS PRESENT IN SAMPLE.

NIGHT TOUR
. . -l 1 1 1 1
b= o Vi CG 1445u
- 1 1 1 1 1
- 1 1 1 1 1
[ - 1 1 1
[ - 1 1 1
[ - 1 1 1

MAX CO2 5181ppm



TN ——

S

09/12/2010

WLLA?FORK 500 @%03
<200 i Jw

Avg WOB 0>

<50

DAY TOUR

S

0000T

CG 611u

MAX CO2 4808ppm

MAX GAS 180u

"PLANAR FRACTURE; TABULAR TO WEDGELIKE TO

SHALE = DARK GRAY TO LIGHT GRAY TO VERY

LIGHT BROWNISH GRAY COLOR; TOUGH TO

DENSE TO BRITTLE TENACITY; BLOCKY TO

BLADED; DULL TO EARTHY LUSTER; SMOOTH

MAX CO2 4062ppm

CG 607u

PRESENT IN SAMPLE; TRACE AMOUNTS OF

IACCESSORY MINERAL PYRITE IN SAMPLE;

SMALL AMOUNT OF CARBONACEOUS SHALE

[ARRRNI
[ARRRNI
*""TO CLAYEY TEXTURE; NO VISIBLE STRUCTURE
[ARRRNI
[ARRRNI

PRESENT IN SAMPLE.

Ttl Gas 500>,

<10

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

"'"""-URE; SUB-TABULAR TO SUB-NODULAR TO SEMI

100K>!""""-PLATY CUTTINGS HABIT; DULL TO EARTHY DU

GRAY IN COLOR; IRREGULAR TO EARTHY FRACT

iy PTTTS  B |
- -
iy PTTTS  B |

iy PTTTS B B  |

)

Co2

Flare Ht.

MAX GAS 553u

MAX GAS 642u

10K><10

100><10

<10

<10

100K>|

-LL TO OCCASIONAL SEMI-SPARKLING LUSTER;

VERY SLIGHTLY CLAYEY TO SLIGHTLY GRITTY

'TO VERY SLIGHLTY GRANULAR TEXTURE; WELL

GRADE SANDSTONE VISIBLE BEDDING WITH WEL

-L GRADE SILTSTONE, NO OTHER LAMINAE OR

CG 515u

"""""OTHER DISTINGUISHABLE STRUCTURAL FEATURE

-S PRESENT; NO ACCESSORY MINERALS PRESEN



NIGHT TQUR

09/19/2010

DAY TOUR

NB# 4 6.125" HC

QD406F JETS 3x13

IN @ 10120' DRLD 2234’
64:32:27 HRS

%
n

00TOT

00201

= = = 1 10

b = —l—m 1 10

————— ==l

MW IN\ 4%&%&

N

{ (
MW OUT 9.4 VIS 50 PH 9.9

{
/

MUD DATA @ 10,120'

-T IN SAMPLE.

INTERMEDIATE TD SET @10120' ON 9/12/2010

T

MAX GAS 421u

""" BEGIN DRILLING PRODUCTION ON 9/19/2010
[ARRRNI

SANDSTONE = OFF WHITE TO VERY LIGHT TANI

-SH BROWN GRAY WITH FEW BLACK AND MODERA
[ARRRNI

-TE BROWN HUES IN COLOR; QUARTZ DOMINATE

CG 58u

"'""FRAME WORK; PREDOMINATELY GRAIN SUPPORTE

-D WITH FEW LOOSE GRAINED CUTTINGS; CEME

"""""-NTATION CONSISTS OF CALCITE WITH MODERA
[ARRRNI

-TELY HIGH REACTION TO DILUTE HCL; MATRI

''"**"-X CONTAINS 3 TO 5% DARK LITHIC FRAGMENT

?AX GAS 198u

MAX GAS 239u

=

MW OWUT 9/4 VIS 45 PH 9.6
s/

-S; MEDIUM-FINE TO MEDIUM-COARSE GRAINED
[ARRRNI

, FAIR TO POOR SORTING; SUB-ANGULAR TO

""""ANGULAR TO SUB-ROUNDED ANGULARITY;

LOW TO MODERATE SPHERICITY; POOR GRADE

'""""'SANDSTONE VISIBLE BEDDING AND GRADING

CG 1308u

"""WITH POOR GRADE SILTSTONE, VERY SMALL

IAMOUNT OF COAL VISIBLY EFFERVESCING IN
[ARRRNI

SAMPLE, NO OTHER BEDDING OR OTHER DISTIN

-GUISHABLE SURFACE FEATURES PRESENT; NO



L AT Py A U e

REANYA S

<200 ROP 0>
<50 Avg Wg 0>

00€0T

00701

00S0T

'""""ACCESSORY MINERALS PRESENT IN SAMPLE.

MAX GAS 316u

"""""COAL = DARK GRAYISH BLACK TO BLACK IN

COLOR; MODERATELY CRUNCHY TO SLIGHTLY
[ARRRNI

BRITTLE TO VERY SLIGHTLY DENSE TENACITY;
[ARRRNI

IRREGULAR TO SUB-BLOCKY TO HACKLY FRACTU

e ]
® CG 1383u

""""-RE; OCCASIONAL MASSIVE TO WEDGE LIKE TO

OCCASIONAL SEMI-BLADED CUTTINGS HABIT;
[ARRRNI

EARTHY DULL TO SEMI-METALLIC TO SEMI-VIT
[ARRRNI

"""""-EOUS TO SEMI-GREASY LUSTER; SEMI-SMOOTH
[ARRRNI

'TO SEMI-CRYSTALIN TEXTURE; COAL VISIBLY

MAX GAS 632u

MAX GAS 1467u

il

EFFERVESCING IN SAMPLE, VERY THIN COAL L
[ARRRNI

"""""-AMINAE VISIBLE IN SHALE CUTTING, POOR G

"""""-RADE SILTSTONE VISIBLE BEDDING WITH POO

-R GRADE SHALE, NO OTHER DISTINGUISHABLE

""""STRUCTURAL FEATURES PRESENT IN SAMPLE;

A

[=]

CG 2307u

J

MAX GAS 319u

"""TRACE AMOUNTS OF ACCESSORY MINERAL PYRIT
[ARRRNI

-E PRESENT IN SAMPLE.
[ARRRNI

CARBONACEOUS SHALE = DARK BROWNISH BLACK

""" TO BROWNISH BLACK TO DARK BROWNISH GRAY

A

Co2

100K>/

'TO OLIVE GRAY IN COLOR; MODERATELY DENSE



WF 400 @ 1051

TV

NIGHT TOUR

AP AT T oS Tl AT T A,

0090T

00401

MAX GAS 1420u

\ \
API FL\7.E\GE S 8/14/

MUD DATA @ 10494'

-

/
MW 9.4 VIS 58 PV 12 YP 28

[

PH9.9

S

[

e
CL 1“100<Q\A MBT 15,0 SOL 5.9

"""""TO SLIGHTLY CRUNCHY TO VERY SLIGHTLY

CRUMBLY TENACITY; IRREGULAR TO SUB-BLOCK
[ARRRNI

"""**""-Y TO SUB-PLANAR TO EARTHY-HACKLY FRACTU

-RE; SUB-TABULAR TO SUB-NODULAR TO OCCAS

CG

GAS 1957u

""""""-IONAL SEMI-PLATY CUTTINGS HABIT; DULL

"""""TO EARTHY DULL TO OCCASIONAL SEMI-GREASY

TO SEMI-SPARKLING LUSTER; SEMI-SMOOTH TO

"MVERY SLIGHTLY GRITTY TEXTURE; VERY THIN
[ARRRNI

COAL LAMINAE VISIBLE IN SHALE CUTTING,

MAX GAS 1207u

CG 1709u

MW IN 9’4@5 56 PH 9.8
{ |

MW OUﬁ'

)
%zwssop 9.7
\

'TRACE AMOUNTS OF COAL VISIBLY EFFERVESCI

-NG IN SAMPLE, NO OTHER DISTINGUISHABLE
[ARRRNI

"""STRUCTURAL FEATURES PRESENT IN SAMPLE;

NO ACCESSORY MINERALS PRESENT IN SAMPLE.

MAX GAS 305u

MAX GAS 1116u

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

MEDIUM LIGHT GRAY TO OCCASIONAL MEDIUM

"""""GRAY IN COLOR; SLIGHTLY DENSE TO SLIGHTL

-Y CRUMBLY TO VERY SLIGHTLY BRITTLE TENA

-CITY; IRREGULAR TO SUB-PLANAR TO SEMI-

MAX GAS 2

"""""BLOCKY TO EARTHY FRACTURE; WEDGE LIKE

""" TO OCCASIONAL ELONGATED TO MOSTLY SMALLE

MR CUTTINGS HABIT: DULL TO EARTHY DULL




?
E

9/20/2010 %

0080T

0060T

MAX CO2 7421ppm

GAS BUSTER ON LINE

'TO OCCASIONAL SEMI-FROSTED TO SEMI-WAXY

""""LUSTER; MODERATELY SMOOTH TO SEMI-SILTY

CG 1322u

GAS BUSTER OFF LINE

§ MAX GAS 795u

W&AX GAS

""" TEXTURE; POOR GRADE SILTSTONE VISIBLE

GRADING WITH POOR GRADE SANDSTONE, VERY

""" THIN COAL LAMINAE VISIBLE IN SHALE CUTTI
[ARRRNI

-NG, NO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; NO ACCESSORY

w GAS 1856u

AX GAS 441u

""""""MINERALS PRESENT IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

""""*"-Y IN COLOR; MODERATELY DENSE TO VERY

""*"MSLIGHTLY TOUGH TENACITY; IRREGULAR TO

G 2539u

E-SCALE GAS <0-1500>

SUB-PLANAR TO EARTHY-HACKLY FRACTURE;
[ARRRNI

SUB-TABULAR TO SUB-NODULAR TO OCCASIONAL

SEMI-PLATY CUTTINGS HABIT; DULL TO EARTH

-Y DULL TO OCCASIONAL SEMI-SPARKLING LUS

""""-TER; SLIGHLTY GRITTY TO VERY SLIGHLTY

GRANULAR TEXTURE; POOR GRADE SILTSTONE
[ARRRNI

\VISIBLE GRADING AND BEDDING WITH POOR

""""""GRADE SANDSTONE, VERY THIN COAL LAMINAE

VISIBLE IN SHALE CUTTING, NO OTHER DISTI

MU NGUISHABLE STRUCTURAL FEATURES PRESENT



<200

DAY TOUR

WOB 22K

PP 2700

RPM 94

GPM 311

|
i
|
:

000TT

00TTT

§*/CG 2469

IN SAMPLE; NO ACCESSORY MINERALS PRESENT

SANDSTONE = WHITE TO LIGHT GRAY;

DOMINATE QUARTZ FRAMEWORK WITH APPROX.

Flare Ht.

CLEAN OUT GAS TRAP

¥ CG 2555u

<10

<10 | Pe

MWIN%

Butn C-4

4VIS 3 PH9.9

100K>|

00K>|

10% BLACK LITHIC CLASTS INTERBEDDED;

FINE TO MEDIUM GRAINED WITH FAIR TO SEMI

'WELL SORTING; SUBANGULAR TO SUBROUNDED

'WITH MODERATE SPHERICITY; FIRMLY FRIABLE

TO MODERATE HARDNESS; CALCITE CEMENT AS

A

S
MAX GAS 2159u

SUGGESTED BY A MEDIUM TO STRONG REACTION

'WITH HCL; KAOLINITE IN MATRIX; NO VISIBL

BEDDING STRUCTURE.

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

ey PTI N T B |
--m-.
ey PTI N T B |
--m-.
ey PTI N T B |
--m-.
ey PTI N T B |
--m-.

MAX CO2 30560ppm

'WITH A SLIGHT MEDIUM BLUISH GRAY HUE;

SLIGHTLY DENSE TO BRITTLE TENACITY;

FRACTURES FROM PLANAR TO IRREGULAR,;

CUTTINGS ARE PLATY TO SLIGHTLY TABULAR;

LUSTER RANGES FROM EARTHY TO WAXY TO

ey PTI N T B |
--m-.
ey PTI N T B |
--m-.

MAX GAS 692u

DULL; SMOOOTH TO SILTY TEXTURE; LMAINAE

TO THIN STRUCTURE; INTERBEDDED WITH



A
m%ww

WF 300 @ 1129

et

00ZTT

00€TT

SILTSTONE; NO OTHER VISIBLE STRUCTURES.

SILTSTONE = MEDIUM DARK GRAY TO DARK

GRAY; DENSE TO SLIGHTLY BRITTLE TENACITY

FRACTURES FROM MOSTLY IRREGULAR TO

BLOCKY; CUTTINGS ARE TABULAR TO SEMI

WEDGELIKE; EARTHY TO SLIGHTLY SPARKLING

LUSTER; SILTY TEXTURE; GRADING INTO

SHALE; THIN TO SEMI THICK STRUCTURE;

OCCASIONAL VERY THIN SEEMS OF COAL

RUNNING THROUGH; NO OTHER VISIBLE

STRUCTURE.

COAL = BLACK; CRUMBLY TO BRITTLE

TENACITY; FRACTURES FROM BLOCKY TO

IRREGULAR TO OCCASIONALLY PLANAR;

CUTTINGS ARE FLAKY TO NODULAR; RESINOUS

'TO POLISHED LUSTER; THIN STRUCTURE;

INTERBEDDED WITH SANDSTONE AND SHALE;

THIN VEINS OBSERVED RUNNING THROUGH

SILTSTONE AND SANDSTONE SPECIMENS.




<200 ROFA

%

<50 Avg

NIGHT TOUR

W%>

:

00vTT

00STT

009TT

{ CG 663u

—

MAX GAS 645u

Ttl Gas

(

MW VIS 58 PY/13 YP 28

< Co2

0 Flare Ht.

CG 381u
AX GAS 9

B ERTERRE]
p— ——fl- 1

e —m-
o — ——fl- 1

ki [T R |
-

ki [T R |
-

——fl- 1

|

CARBONACEOUS SHALE = BROWNISH BLACK TO

GRAYISH BLACK; TENACITY IS BRITTLE TO

SLIGHTLY CRUNCHY; PLANAR FRACTURING;

CUTTINGS ARE ELONGATED TO OCCASIONALLY

'WEDGELIKE; DULL EARTHY LUSTER; SMOOTH TO

SILTY TEXTURE; THIN STRUCTURE;

INTERBEDDED WITH SANDSTONE; TRACE

IAMOUNTS OF PYRITE PRESENT OCCASIONALLY

OBSERVED ON THE CARBONACEOUS SHALE.

SANDSTONE = LIGHT BROWNISH GRAY TO YELLO

-WISH GRAY TO VERY LIGHT GRAY WITH FEW

MODERATE BROWN AND BLACK HUES; QUARTZ

DOMINATE; PREDOMINATELY GRAIN SUPPORTED

WITH VERY FEW LOOSE GRAINS; CONSISTS OF

CALCITIC CEMENTATION WITH MODERATELY

HIGH REACTION TO DILUTE HCL; MATRIX CONT

-AINS 3 TO 5% DARK LITHIC FRAGMENTS; FIN

-E TO MEDIUM COARSE GRAINED; FAIR TO POO

R SORTING; SUB-ANGULAR TO SUB-ROUNDED

'TO ROUNDED ANGULARITY; LOW TO MODERATE

MAX GAS 486u

SPHERICITY; POOR GRADE SILTSTONE IN VISI



"'"""".BLE BEDDING CONTACT WITH POOR GRADE

- M AS 605u

SANDTONE, POOR GRADE CARBONACEOUS SHALE

[ /
(N

== N MW IN 9.4 VIS 53 PH 9
[ 1 \/ /

VISIBLE BEDDING WITH SHALE, NO OTHER LAM

Do
MW OUT 9.4[VI 51

\ \

=

-INAE OR OTHER DISTINGUISHABLE STRUCTURA

-SCALE GAS <0-2500>

-L FEATURES PRESENT IN SAMPLE; NO ACCESS

-ORY MINERALS PRESENT IN SAMPLE.

ON GAS BUSTER

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

''"""TO MEDIUM GRAY TO OCCASIONAL MEDIUM BROW

9/21/2010 §

004TT

: . A Bty | NISH GRAY IN COLOR; MODERATELY DENSE TO
: . ) IVERY SLIGHTLY TOUGH TO SLIGHTLY CRUNCHY
S ' ‘ : 7 ‘?‘ ~TTENACITY; IRREGULAR TO SUB-BLOCKY TO
| } .T“mEARTHY FRACTURE; OCCASIONAL MASSIVE TO
ErT— \ izggl D ;;;;;;WEDGE LIKE TO ELONGATED TO SEMI-PLATY

CUTTINGS HABIT; DULL TO EARTHY DULL TO

MAX GAS 1854u

OCCASIONAL SEMI-WAXY TO SEMI-FROSTED

LUSTER; MODERATELY SMOOTH TO SEMI-SILTY

""""TEXTURE; NO VISIBLE LAMINAE OR OTHER DIS

MAX GAS 593u

""""-TINGUISHABLE STRUCTURAL FEATURES

008TT
I
I
I
]

PP 3200 -- . AX CO2 16928ppm

"""MPRESENT IN SAMPLE.

RPM 74 BUSTER ON

[RERENI
[ ——— | 1 1 1
[ ——— | 1 1 1
[ ——— | 1 1 1
[ ——— | 1 1 1
[ ——— | 1 1 1
DAY TOUR .
WOB 22K —_

GPM 334
:CARBONACEOUS SHALE = GRAYISH BLACK TO



006TT

000¢T

;
'-”

——— - -
———

AS BUSTER OFF

il oA P

- <
MW IN 9.4/\@3 50 PH 9.9
\

| |
) )

GRAY TO BLACK; TENACITY IS BRITTLE TO

SLIGHTLY CRUMBLY; FRACTURES FROM

e e el 1 1

e e el 1 1

%GAS 681u

N N
|
MW ouﬂggl &IS 4%H 9.7 z

i

e
{4
7 /]

IRREGULAR TO SEMI BLOCKY TO PLANAR;

TABULAR CUTTINGS; WAXY TO EARTHY TO

SLIGHTLY RESINOUS LUSTER; SILTY TO

=SMOOTH TEXTURE; TRACE AMOUNTS OF PYRITE

IASSOCIATED WITH SAMPLE.

e e el 1 1
] ETEREE]

AS BUTER ON

CG 19

JAX GAS 8490

AX GAS 869u

COAL = BLACK TO GRAYISH BLACK; VERY

BRITTLE TO CRUMBLY TENACITY; FRACTURES

=FROM BLOCKY TO IRREGULAR; CUTTINGS ARE

NODULAR TO OCCASIONALLY FLAKY; RESINOUS

——

I\/WS 1566u

AX GAS 1805u

MAX GAS 586u

Ttl Gas

2.5K>;

TO POLISHED LUSTER; SMOOTH TO CLAYEY

TEXTURE; THIN STRUCTURE; INTERBEDDED

'WITH SHALE AND CARBONACEOUS SHALE AND

e e el 1 1

e e el 1 1

e e el 1 1

e e el 1 1
-
p— iy [T BN
-

e e el 1 1

co2
MAX CO2 7991ppm

10K>y

SILTSTONE = BROWNISH GRAY TO MEDIUM GRAY

=TENACITY IS DENSE TO BRITTLE; FRACTURS

"""""FROM BLOCKY TO IRREGULAR; CUTTINGS ARE

TABULAR TO WEDGELIKE; EARTHY TO DULL TO

SLIGHTLY WAXY LUSTER; SILTY TEXTURE;



E

;
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9/22/2010

|

ﬁ

00TZCT

00cc1

—————— -1 1
-
P N
—————— —.-
l———m-
—————— —ll.-
l———m-
—————— —ll.-
l———m-
—————— —.-
l———m-
—————— —ll.-
o
—————— —.-
l———m-
————— =ll.- 1 1
—Il——m-n
————— =ll.- 1 1
—Il——m-n
————— =ll.- 1 1
—Il——m-n
————— =ll.- 1 1
—Il——m-n
————— =ll.- 1 1
—Il——m-n
————— =ll.- 1 1
---

pm——— =l a1

pm——— =l a1

pm——— =l a1

pm——— =l a1

e ——-.
pm——— =l a1

pm——— =l a1

LIKELY GRADING FROM SHALE; THIN COAL LAM

-INAE VISIBLE IN SHALE CUTTING; SMALL AM

-OUNT OF COAL VISIBLY EFFERVESCING IN SA

-MPLE, NO OTHER DISTINGUISHABLE STRUCTUR

| CG 25080
N

MAX CO2 59946ppm

MAX GAS 1 112020
<
= T K .‘.‘.‘.‘.‘.“‘
= MaXCo2 1246500m “\4:)13 YP
. [N
) ) /
AX GAS 2444 L 7.6 GELS 8/16/19 PH 9.9 =
C
7 , SN
MAX GAS 2602y 100 CA 20- 175s0L6.1 ||
\// |
ONGAS BUSTER g\
N
10' FLAIR R MUD LOSS; 456.0 —
x/
15' FLAIR >

AX GAS 2124u

AL FEATURES PRESENT IN SAMPLE; NO ACCES

-SORY MINERALS PRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT BROWNISH GRAY TO

LIGHT YELLOWISH GRAY WITH FEW BLACK AND

MODERATE BROWN HUES; QUARTZ DOMINATE

CO2 33271ppm

FRAME WORK; PREDOMINATELY GRAIN SUPPORTE

-D WITH VERY FEW LOOSE GRAINS; CONSISTS

OF CALCITIC CEMENTATION WITH LIGHT TO

MODERATE REATION TO DILUTE HCL; MATRIX

CONTAINS 3 TO 5% DARK LITHIC FRAGMENTS;

MEDIUM-FINE TO MEDIUM-COARSE GRAINED; FA

-IR TO POOR SORTING; SUB-ANGULAR TO SUB-

""ROUNDED TO OCCASIONAL ROUNDED ANGULARITY

, LOW TO MODERATE SPHERICITY; POOR GRADE

SILTSTONE VISIBLE GRADING WITH POOR GRAD

-E SANDSTONE, SMALL AMOUNT OF COAL VISIB

-LY EFFERVESCING IN SAMPLE, NO OTHER DIS
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9/26/2010
DAY TOUR
WF 200 @ 12360

NB#5 6.125" HC
QD406F 3x13's

IN @ 12355' DRLD
IN @ 12355' DRLD 93
27:21 HRS.

NIGHT TOUR

:
%

00€CT

00 74"

===.-

pm—— =l 1

pm—— =l 1

p— ——lll -1
——m--.n

——lll -1
——m--.n

e e el 1 1

e e el 1 1

e e el 1 1
] ETEREE]

] ETEREE]
e e el 1 1

e e el 1 1

p— -1
-

pm——— =1

p— -1
-

-TINGUISHABLE SURFACE FEATURES PRESENT

IN SAMPLE; NO ACCESSORY MINERALS PRESENT

=
\t\\\\: X \§\\\§K{t9-,\..,

PUMINOTE = TRIPPED OUT @ 12355' TO CHANGE

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

MAX.GAS 832u

CG 2148u

=TO MEDIUM GRAY TO OCCASIONAL MEDIUM DARK

GRAY IN COLOR; MODERATELY DENSE TO VERY

SLIGHTLY TOUGH TO SLIGHTLY CRUNCHY TENAC

MMHITY; IRREGULAR TO SUB-BLOCKY TO SUB-PLA

""""-NAR TO HACKLY FRACTURE; OCCASIONAL MASS

=—IVE TO ELONGATED TO WEDGE LIKE CUTTINGS

HABIT; DULL TO EARTHY DULL TO OCCASIONAL

SEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

-TELY SMOOTH TO SEMI-SILTY TEXTURE; VERY

""" THIN COAL LAMINAE VISIBLE IN SHALE CUTTI

X GAS 1786u

24“1<|R§MUDL SS: 270.4

-NG, SMALL AMOUNT OF COAL VISIBLY EFFERV

-ESCING IN SAMPLE, NO OTHER DISTINGUISHA

"""""-BLE STRUCTURAL FEATURES PRESENT IN SAMP

"L E: NO ACCESSORY MINERALS VISIBLY PRESE
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CAMEO @ 12640'

9/27/2010
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MAX GAS 2585u

100K>""""-NT IN SAMPLE.

Flare Ht.

MAX GAS 703u

<10

<10

100K>/

100K>]

1Q0K>

100

CARBONACEOUS SHALE = DARK BROWNISH GRAY

""" TO BROWNISH BLACK TO OCCASINAL OLIVE BLA

-CK IN COLOR; MODERATELY TO SLIGHTLY DEN
[ARRRNI

-SE TENACITY; IRREGULAR TO SUB-BLOCKY TO

AX GAS 541u

AX GAS 582u

MAX GAS 2268u

SUB-PLANAR TO EARTHY-HACKLY FRACTURE;
[ARRRNI

SUB-TABULAR TO SUB-NODULAR CUTTINGS

HABIT; DULL TO EARTHY DULL TO OCCASIONAL

SEMI-SPARKLING TO OCCASIONAL SEMI-GREASY

"""MLUSTER; SLIGHTLY GRITTY TO VERY SLIGHLTY

G 1191u

MAX GAS 855u

"""""GRANULAR TEXTURE; POOR GRADE CARBONACEOU

-S SHALE VISIBLY BEDDED WITH COAL, POOR

"""""'GRADE SILTSTONE VISIBLE GRADING WITH POO

"""*'"-R GRADE SANDSTONE, SMALL AMOUNT OF COAL

VISIBLY EFFERVESCING IN SAMPLE, NO OTHER

GAS 1587u

GAS 845u

i

14730

\%{/

"""""LAMINAE OR OTHER DISTINGUISHABLE STRUCTU

RAL FEARTURES PRESENT; TRACE AMOUNTS OF

PYRITE VISIBLY PRESENT IN SAMPLE.

'""""ICOAL = GRAYISH BLACK TO BLACK IN COLOR,;

CG 1158u

VERY SLIGHTLY DENSE TO MODERATELY CRUNCH



008¢T

DAY TOUR

WOB 21K

PP 2200

RPM 57

:
@
|
|

GPM 251

ROLLINS @ 1

006¢T

MAX GAS 1038u

GAS 886u 4

-Y TO VERY SLIGHTLY CRUMBLY TENACITY; IR

-REGULAR TO SUB-BLOCKY TO HACKLY FRACTUR

-E; OCCASIONAL MASSIVE TO WEDGE LIKE TO

OCCASIONAL ELONGATED CUTTINGS HABIT; DUL

-L TO EARTHY DULL TO OCCASIONAL SEMI-MET

-ALIC TO SEMI-VITREOUS LUSTER; SEMI-SMOO

-TH TEXTURE; FAIR AMOUNT OF COAL VISIBLY

EFFERVESCING IN SAMPLE, NO OTHER DISTING

-USHABLE STRUCTURAL FEATURES VISIBLY

MAX’GAS 953u

AX GAS 736u

PRESENT IN SAMPLE; NO ACCESSORY MINERALS

PRESENT IN SAMPLE.

SILTSTONE = BROWNISH GRAY TO DARK GRAY

'TO BROWNISH BLACK; TENACITY IS BRITTLE

iy PTTTS  B |
bl T

iy PTTTS  B |
bl T

'TO CRUMBLY; IRREGULAR TO BLOCKY

FRACTURING; CUTTINGS ARE WEDGELIKE TO

SLIGHTLY TABULAR; EARTHY TO DULL WITH AN

OCCASIONAL SLIGHT WAXY LUSTER; SILTY

TEXTURE; THIN STRUCTURE; GRADING TOWARDS

AX GAS 1155u

SANDSTONE = WHITE TO TRANSLUCENT TO



_ MV\}\INE‘“}\‘SV|SS4PH9_8 T

"""ILIGHT GRAY; DOMINATE QUARTZ FRAMEWORK;

=GRAIN SIZE VARIES FROM FINE TO COARSE

\ A
= MAX GAS 737u MWdUT?a.Gwss PH 9.6
—

""*""MWITH POOR SORTING; SUBANGULAR TO

SUBROUNDED WITH MODERATE TO LOW

SPHERICITY; HARD TO MODERATE HARDNESS;

"""*""'MILD REACTION WITH HCL SUGGESTS SOME

CG 1678

>

CALICITE CEMENT,; SILICEOUS/CALCAREOUS

<200 ROP o> B ==
o .
o - [FEYEELLLCLY:
<50 Avg Wi 05 ©
- 1 1 1 1 1 [RERENI
i MATRIX; NO VISIBLE BEDDING; HIGH GAS
. [RERENI
. [RERENI
. "ASSOCIATED WITH SAMPLE; INTERBEDDED
—mttn ~"ICARBONACEOUS SHALE AND TRACE AMOUNTS
T | 1 1 1 1 [RERENI
. . [RERENI
. . [RERENI
|
{
- “ “‘ [RERENI
‘f‘ ) " CARBONACEOUS SHALE = GRAYISH BLACK TO
- I ‘ < (N
= | ~==BROWNISH BLACK; TENACITY IS SLIGHTLY
| | f
s‘/ ‘
= | - DENSE TO BRITTLE; IRREGULAR TO BLOCKY TO
- “ ‘/“ |
TRANSCOZZETTE @ '$3090' - \
e "SLIGHTLY SPLINTERY FRACTURING; CUTTINGS
e e el i 1 1 ‘\ I
W \ o :
e ==l = 0 \ \ ‘
I T — - N ; ~~JARE TABULAR TO PLATY; EARTHY TO SLIGHTLY
P === 1 \
O |m=__
e =
e e 11 —

RESINOUS LUSTER; SMOOTH TEXTURE; THIN TO

"""""LAMINAE TO OCCASIONALLY THICK STRUCTURE;

CONTAINS TRACE AMOUNTS OF PYRITE

"""""INTERBEDDED; HIGH GAS ASSOCIATED WITH

MW |r\5/9%s 54

p— ——fl- 1 /
- —E-an ( {
o — ——fl- 1 /
ZZETTE 146 g MW/[OUT 9.5 VIS 53 PH 9.
co @ 6 ‘OL? 9.5VIS 53 PH 9.3 SAMPLE.



NIGHT TOUR

i
i

9/28/2010

NIGHT TOUR

NB#6 6.125" HCI

%

QD406F 3x13's

IN @ 13285' DRLD 10

33:10 HRS.

W

00c€ET

00€ET

o = .~ 1 11

- — .- 1

——fl- 1

ki [T R |

] YT R R B |
-
] YT R R B |
-
] YT R R B |
-
] YT R R B |
-
] YT R R B |
-
] YT R R B |
-

N\
.

25' FLARE

ON GAS BUSTER

GAS 740u

N

CG 1769u

N
MUP’DATA@ 163

[
(.
MW 9.5 VIS 54/PV 15 YP 23

L
.

\ﬁL?ﬁ.dGEL 9/11/14 PH 9.
N
N\

E5Eppm

\4 HR MUD LOSS: 20 64

OFF(GAg BUSTER

AX GAS 2354u

\\\\\}“7 :,e'
sz 6

S
R

MAX CO2 46648ppm—_|

gMAX GAS 2446u

MAX GAS 2020u

é MAX GAS 986u

MAX GAS 653u

~

ON GAS BUSTER

OFF GAS BUSTER

MAX GAS 323u

ON GAS BUSTER

MAX GAS 699u

SHALE = MEDIUM LIGHT GRAY TO MEDIUM GRAY

'TO MEDIUM DARK GRAY IN COLOR; MODERATELY

DENSE TO VERY SLIGHLTY CRUNCHY TENACITY;

IRREGULAR TO SUB-PLANAR TO SEMI-BLOCKY

FRACTURE; OCCASIONAL MASSIVE TO WEDGE

LIKE TO ELONGATED CUTTINGS HABIT; DULL T

-O EARTHY DULL TO OCCASIONAL SEMI-FROSTE

-D TO SEMI-WAXY LUSTER; MODERATELY SMOOT

-H TO SLIGHTLY SILTY TEXTURE; POOR GRADE

SANDSTONE VISIBLY BEDDING WITH POOR GRAD

-E CARCONACEOUS SHALE, POOR GRADE SILTST

-ONE VISIBLE GRADING WITH POOR GRADE SAN

-DSTONE IN SAMPLE, SMALL AMOUNT OF COAL

VISIBLY EFFERVESCING IN SAMPLE, NO OTHER

LAMINAE OR OTHER DISTINGUISHABLE STRUCTU

-RAL FEATURES PRESENT; NO ACCESSORY

MINERALS PRESENT IN SAMPLE.

SILTSTONE = LIGHT GRAY TO LIGHT BROWNISH

(FFF GAS BUSTER

GRAY IN COLOR; MODERATELY DENSE TO SLIGH

-TLY CRUNCHY TO OCCASIONAL CRUMBLY TENAC



00vET

W

B e

00SET

W

ON GAS BUSTER

OFF GAS BUSTER

(] MAX GAS 1993u

AAX GAS 1358u

-TIY; IRREGULAR TO SUB-PLANAR TO EARTHY

HACKLY FRACTURE; SUB-TABULAR TO SUB-

NODULAR TO OCCASIONAL SEMI-PLATY CUTTING

-S HABIT; DULL TO EARTHY DULL TO OCCASIO

-NAL SEMI-SPARKLING LUSTER; SLIGHTLY GRI

-TTY TO OCCASIONAL VERY SLIGHTLY GRANULA

-R TEXTURE; POOR GRADE SILTSTONE VISIBLE

GRADING WITH POOR GRADE SANDSTONE, VERY

<0

ON GAS BUSTER

FF GAS BUSTER

Ttl Gas 2.5K>;

SMALL AMOUNT OF COAL VISIBLY EFFERVESCIN

-G IN SAMPLE, NO OTHER DISTINGUISHABLE

STRUCTURAL FEATURES PRESENT IN SAMPLE,

NO ACCESSORY MINERALS PRESENT IN SAMPLE.

Co2 10K>y

Flare Ht. 100>

SANDSTONE = OFF WHITE TO YELLOWISH GRAY

'TO VERY LIGHT TANISH BROWN GRAY TO VERY

LIGHT GRAY WITH FEW MODERATE BROWN AND

BLACK HUES; QUARTZ DOMINATE FRAME WORK;

PREDOMINATELY GRAIN SUPPORTED WITH FEW

ON GAS BUSTER

15' FLARE

X CO2 7637ppm

CG 1914u

LOOSE GRAINS; CONSISTS DOMINATELY OF

SILICIC CEMENTATION WITH VERY LIGHT TO

NO REACTION TO DILUTE HCL; MATRIX CONTAI

-NS 3 TO 5% DARK LITHIC FRAGMENTS; MEDIU
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|

009€T

00LET

008€T

{15‘ FLARE

-M TO MEDIUM-COARSE GRAINED; FAIR TO POO

? GAS 649u

R SORTING; SUB-ANGULAR TO ANGULAR TO

SUB-ROUNDED ANGULARITY; LOW TO MODERATE

SPHERICITY; VERY SMALL AMOUNT OF COAL

VISIBLY EFFERVESCING IN SAMPLE; POOR GRA

-DE SILTSTONE VISIBLE GRADING WITH POOR

15' FLARE

MAX GAS 1741u

@

MAX GAS 1004u

OFF GAS BUSTER

GRADE SANDSTONE IN SAMPLE, NO OTHER

DISTINGUISHABLE SURFACE FEATURES PRESENT

; NO ACCESSORY MINERALS PRESENT IN SAMP

MAX GAS 1213u

U ‘98VI

56 PH 9.7

CARBONACEOUS SHALE = BROWNISH BLACK TO

BLACK; TENACITY IS BRITTLE TO SLIGHTLY

DENSE; IRREGULAR TO BLOCKY TO SLIGHTLY

CONCHOIDAL FRACTURING; CUTTINGS ARE

'WEDGELIKE TO FLAKY; POLISHED TO

%

T

OCCASIONALLY EARTHY LUSTER; SMOOTH TO

SLIGHTLY SILTY TEXTURE; THIN STRUCTURE;

TRACE AMOUNTS OF COAL SEEMS OCCASIONALLY

OBSERVED INTERBEDDED.

GAS 612u

COAL = BLACK; BRITTLE TO CRUMBLY
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m PR TRRRARELLE
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m PATEERRRRTERENT
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TE-n

AX GAS 1847u

R ON

TENACITY; FRACTURES FROM BLOCKY TO

=IRREGULAR TO PLANAR; CUTTINGS ARE FLAKY

"***TO SLIGHTLY PLATY; EARTHY TO SLIGHTLY

"""""WAXY TO POLISHED LUSTER; THIN STRUCTURE;

MAX CO2 8313ppm

——CG393u—

FF GAS BUSTER

INTERBEDDED WITH SANDSTONE.
[ARRRNI

"""MSILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

"""""GRAY TO OCCASIONAL LIGHT BROWNISH GRAY
[ARRRNI

IN COLOR; MODERATELY DENSE TO SLIGHTLY

MW |

.2 VIS 60 PH 9.9
MW QUT 10.0 VIS 55 PH 9.6

""""""DENSE TO VERY SLIGHTLY BRITTLE TENACITY;
[ARRRNI

IRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY

FRACTURE; SUB-TABULAR TO SUB-NODULAR TO
[ARRRNI

"MSEMI-PLATY CUTTINGS HABIT; DULL TO EARTH

'""*""-Y DULL TO OCCASIONAL SEMI-SPARKLING LUS

ON GAS BUSTER

GAS BUSTER

MAX GAS 1601u

MAX CO2 9391ppm

FF GAS BUSTER

[ARRRNI
[ARRRNI
"""M-TER; SLIGHTLY GRITTY TO VERY SLIGHLTY
[ARRRNI

""""GRANULAR TO SEMI-CLAYEY TEXTURE; POOR

""""""GRADE SILTSTONE VISIBLE GRADING WITH POO

R GRADE SANDSTONE, SMALL AMOUNT OF COAL

100K:

VISIBLY EFFERVESCING IN SAMPLE, NO OTHER

MAX GAS 872u

Butn C-4

100K>|

100K>|

100K:

"""""LAMINAE OR OTHER DISTINGUISHABLE STRUCTU
[ARRRNI

-RAL FEATURES PRESENT; NO ACCESSORY MINE

munl pALS PRESENT IN SAMPLE.
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AX CO2\5591ppm
10' FLARE
X GAS 868u

10' FLARE

'"'SANDSTONE = OFF WHITE TO YELLOWISH GRAY-

OFF GAS BUSTER

CG 662u

ON GAS BUSTER

15' FLARE

"""MISH WHITE; QUARTZ DOMINATE; GRAIN SUPPOR
[ARRRNI

-TED WITH FEW LOOSE GRAINS; CONSISTS OF

CALCITIC CEMENTATION WITH MODERATE REACT

1****"-ION TO DILUTE HCL; MATRIX CONTAINS 1 TO

'''"""3% DARK LITHIC FRAGMENTS; MEDIUM-FINE TO

"""""'"MEDIUM GRAINED; FAIR TO WELL SORTING; SU

-B-ANGULAR TO SUB-ROUNDED ANGULARITY;

""""""MODERATE SPHERICITY; HARD TO MODERATE

HARDNESS; NO VISIBLE BEDDING STRUCTURE.

"*"MSILTSTONE - MEDIUM DARK GRAY TO GRAYISH

BLACK TO BROWNISH BLACK; DENSE TO

SLIGHTLY BRITTLE TENACITY; IRREGULAR TO

BLOCKY FRACTURING; CUTTINGS ARE MASSIVE

'TO TABULAR; DULL EARTHY TO WAXY WITH AN

OCCASIONAL SPARKLING LUSTER; SILTY TO

GRITTY TEXTURE; THICK TO MASSIVE

STRUCTURE; CONTAINS CARBONACEOUS SHALE
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=0 s> ++++*NOTE = REACHED TOTAL DEPTH OF 14288' FOR
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PCU 296-5A01 ON 10/1/2010 AT 3:00 PM.
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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.









