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LOG INTERVAL CASING DATA FIELD PICEANCE CREEK
DEPTHS: 4779 TO 13772 REGION ROCKIES
16 AT 150 COORDINATES LAT: 39.911922
DATES: 01/27/2011 TO  04/15/2011
10.75" AT 4764’ LONG:-108.198686
SCALE: 5"=100'
7.00" AT 10032 ELEVATION G.L.: 7294.1'
AT RKB: 30.2
MUD TYPES
COUNTY, STATE  RIO BLANCO, CO
SPUD MUD TO 4779' HOLE SIZE
14.75" T0 4779 API INDEX 051031124100
LSND TO 13772
- 0.875" 0 10051° SPUD DATE 12/05/2009
CONTRACTOR HELMERICH PAYNE
. 6.125" TO 13772
CO. REP. C. CURTIS
TO
RIG/TYPE FLEX 4S/ HP 321
ABBREVIATIONS
LOGGING UNIT ML031
NB NEWBIT PV PLASTIC VISCOSITY LC LOST CIRCULATION
RRB RERUN BIT YP YIELD POINT CO CIRCULATE OUT GEOLOGISTS B. SMELSER' M. GROSS
CB CORE BIT FL FLUID LOSS NR NO RETURNS C. RECORD
WOB WEIGHT ON BIT CL PPM CLORIDE ION TG TRIP GAS
ADD. PERSONS
RPM ROTARY REV/MIN Rm MUD RESISTIVITY SG SURVEY GAS
PP PUMP PRESSURE Rmf FILTRATE RESISTIVITY WG WIPER GAS
STROKES/MIN POOR RETURNS CONNECTION GAS
SPM PR cG CO.GEOLOGIST  C. ALBA
MW  MUD WEIGHT LAT LOGGED AFTER TRIP
VIS FUNNEL VISCOSITY LAS LOGGED AFTER SURVEY
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Depth

<100 ROP 0>
ft/hr

<80 Avg WOB 0>|
klbs

0097

Lithology

SON

<10 Meth C-1 100K>|
<0 Ttl Gas 1K>| ppm
units <10 Ethn C-2 100K>|
<0 COo2 40K><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.

ALL SAMPLE COLOR DESCRIPTIONS REFERENCED

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

ROCK CHARACTERISTICS AND CONSTITUENTS

ARE LISTED FROM MOST ABUNDANT TO LEAST

ABUNDANT PERCENTAGE OF SAMPLE.

GAS CALIBRATED TO S.P.LW.A.

STANDARDS (2% ME = 100 UNITS).

GAS CHROMOTOGRAPHY EQUIPMENT CALIB

'TO ATEST GAS COMPOSED OF THE FOLLOWING:

METHANE = 10,000 PPM

ETHANE = 1,000 PPM

PROPANE = 1,000 PPM



01/27/2011

DAY TOUR

NB #2 9.875" HCD504ZX PDC

JETS 4x13, 2x12 IN AT\4779'

5
|

00Lv

0081

MUD DATA: 4762'

MW 9.3+ VIS 51 PV 13 YP 26

API FL 7.4 GELS 8/14/17 pH 9.7

Cl- 900 Ca+ 20MBT 17.5 SOL 5.1

I-BUTANE = 1,000 PPM

N-BUTANE = 1,000 PPM

I-PENTANE = 1,000 PPM

N-PENTANE = 1,000 PPM

EPOCH WELL SERVICES COMMENCED LOGGING

THE PCU 296-5A 09 WELL ON 1/27/2011

@ 4779' MD.

CGOu

QW IN 9.1+ VIS 45pH 11.6

MW OUT 9.2 VIS 42 pH 11.7

SHALE = DARK YELLOWISH BROWN TO GRAYISH

BROWN TO MODERATE YELLOWISH BROWN;

PLATY TO FLAKY CUTTINGS HABIT; PLANAR TO

SPLINTERY FRACTURE; EARTHY LUSTER;

MINOR AMOUNTS OF CLAY WASHED OUT DURING

CLEANING; THINLY INTERBEDDED WITH

SILTSTONE.

SHALE = DARK YELLOWISH BROWN TO VERY

DUSKY RED TO MEDIUM GRAY; PLATY TO SCALY

TO TABULAR CUTTINGS HABIT; CLAYEY TO

SLIGHTLY SILTY TEXTURE; DULL TO EARTHY

CGOu

LUSTER: THINLY INTERBEDDED W/ SILTSTONE



%

"""""AND PALE YELLOWISH BROWN SANDSTONE;

""" CRUMBLY TO STIFF TENACITY.

SHALE = DARK YELLOWISH BROWN TO MOD

Ll

YELLOWISH BROWN TO VERY DUSKY RED;

PLANAR TO SPLINTERY TO HACKLY FRACTURE;
[ARRRNI

DULL EARTHY TO TRACE SPARKLING LUSTER,;

GRADES TO PALE YELLOWISH BROWN

CG 23
0 Y Tt Gas 1005<10 100K>™"SILTSTONE; TR FRAGMENTS OF PALE BROWN
[RERENI
0 coz 40K><10 thn C-2 100K> |
LIMESTONE.
<0 Flare Ht. 100><10 Prop C-3 100K>{
<10 Butn C-4 100K>{
SANDSTONE = VERY DUSKY RED TO PALE
<10 Pent C-5 100K>|
YELLOWISH BROWN TO LIGHT GRAY; HARD
MW IN 9.1+ VIS)53 pH 11.3 .
' i IITO VERY HARD; PREDOMINANTLY GRAIN
MW OUT 9.2|VIS 47 pH 11.
OHTe.aMimA7 pH1LS SUPPORTED WITH SILICA AND MINOR CALCITE
CEMENT; MODERATELY CALCAREOUS; VERY
FINE TO UPPER FINE GRAIN; GRADATION TO
[RERENI
PniS| TSTONE; 2-4% LITHIC FLECKS IN SAMPLE
CG 1u

FRAGMENTS; INTERBEDDED WITH SILTSTONE

|

"""""AND SHALE; FAIRLY SORTED; LOW TO MOD

SPHERICITY; ANGULAR TO SUBROUND; NO

VISIBLE HYDROCARBON INDICATORS.



SHALE = DARK YELLOWISH BROWN TO VERY

CALIB GAS EQUIPMENT

CGOu

-
i

DUSKY RED TO MODERATE YELLOWISH BROWN;

SCALY TO WEDGELIKE TO PLATY CUTTINGS

HABIT; CLAYEY TO SILTY TEXTURE; GRADES

TO SILTSTONE; CRUMBLY TO STIFF TENACITY;

MW IN 9.3 VIS 51 pH 11.1
MW OUT 9.3 VIS 48 pH 11.0

EARTHY LUSTER; MASSIVE STRUCTURE WITH

MOTTLED COLORS.

SHALE = MODERATE YELLOWISH BROWN TO

DARK YELLOWISH BROWN TO VERY DUSKY

CGOu

RED; CLAYEY TO SILTY TEXTURE; PLANAR

'TO SPLINTERY TO ANGULAR FRACTURE; SCALY

TO WEDGELIKE TO FLAKY CUTTINGS HABIT;

f
mi

DULL TO EARTHY LUSTER; GRADES TO PALE

YELLOWISH BROWN SILTSTONE.

SHALE = DARK YELLOWISH BROWN TO PALE

YELLOWISH BROWN MOTTLED WITH VERY

DUSKY RED; CLAYEY TO SILTY TEXTURE;

SOFT TO CRUMBLY TENACITY; DULL EARTHY

LUSTER; IRREGULAR TO ANGULAR TO PLANAR



NIGHT TOUR

00SS

CGOu

§

FRACTURE; WEDGELIKE TO TABULAR TO PLATY

CUTTINGS HABIT; GRADATION TO SILTSTONE;

MINOR TO MODERATE REACTION TO HCI; TRACE

AMOUNTS OF LIMESTONE FRAGS IN SAMPLE.

MW IN 9.3 V|S 47 pH10.0
MW OUT 9.3VIS 47 pH 10.4

""*"MSILTSTONE = MODERATE YELLOWISH BROWN

TO GRAYISH RED MOTTLED WITH MEDIUM GRAY;

SEMI NODULAR TO ELONGATED TO PLATY

CUTTINGS HABIT; SILTY TO GRITTY TEXTURE;

CGOu

MAX CO2 1870ppm

""""SPARKLING LUSTER; MINOR LOOSE FINE GRAIN

SAND IN SAMPLE FRAGMENTS; GRADATION TO

SANDSTONE = WHITE TO LIGHT GRAY TO

MEDIUM GRAY TO BROWNISH GRAY TO A

""""PALE YELLOWISH BROWN COLOR; QUARTZ

FRAMEWORK WITH A MODERATE REACTION TO

A 10% HCL SOLUTION INDICATING SILICA AND

SLIGHT CALCITE CEMENTATION; UPPER FINE

""" TO LOWER MEDIUM GRAIN SIZE; FAIR TO WELL

0 Ttl Gas 100><10 Meth C-1 100K>r
N .
<0 " 542 40K><1} Ethn C-2 100K> i
u
[RERENI
< Flare Ht. 100><10 100K>
[RERENI
<10 100K>|
[RERENI
<10 100K>|
C 1 [RERENI
MUD DATA @ 5572' .

MW 9.35 VIS 50 PV 17 YP 23

"""*""MSORTING; SUBANGULAR TO SUBROUND

IANGULARITY; MODERATE TO HIGH SPHERICITY;



00995

00.S

EASILY FRIABLE TO MODERATELY HARD

HARDNESS; 10 - 30% LITHIC CLASTS IN THE

"""""SAMPLES; INTERBEDDED WITH SILTSTONE

IAND SHALE; NO ACCESSORY MINERALS

VISIBLE IN THE SAMPLE.

""""MSILTSTONE =MODERATE YELLOW TO YELLOWISH

"""GRAY TO LIGHT OLIVE GRAY TO LIGHT GRAY

'TO PALE BROWN IN COLOR; DENSE TO BRITTLE

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

"""""MASSIVE TO PLATY CUTTINGS HABIT; EARTHY

"""*""TO DULL LUSTER; SILTY TO GRITTY TO

["""""JGRANULAR TEXTURE; NO VISIBLE STRUCTURE

PRESENT IN THE SAMPLE; KAOLINITE CLAY

PRESENT IN THE SAMPLE AS AN ACCESSORY

""""SHALE = VERY LIGHT GRAY TO GRAY TO A

| CGou NNHBAGéSSﬂZﬁpHNBO
- 1 1 1 [RERENI
Cl- 800 Ca+ 40 MBT 17.5 SOL 5.3
[RERENI
24 HR MUD LlOSS: 238.6
[RERENI
[RERENI
- 1 1 1 1 [RERENI
- 1 1 1 1
-1 1 1 1 [RERENI
| L MW IN 9.3 VIS\47 pH 10.5
- 1 1 1 1
L AX GAS12u MW OUT 9.4 VIS 24.pH 10.5 .
1 1 1 1 [RERENI
-1 1 1 1
-1 1 1 1
- 1 1 1 1
™ - Trrrrnn CGOU
-------- 1 1 1 1 1 1
- - 1 1 1 1 1 [RERENI
- -1 1 1 1 1 1 [RERENI
[RERENI
[RERENI
- 1 1 1 1
- 1 1 1 1 1 [RERENI
- 1 1 1 1 1
- 1 1 1 1 1 [RERENI
- 1 1 1 1
i L 1 1 1 1 1 1
i L 1 1 1 1 1 1
— - 1 1 1 1 1 [RERENI
— -1 1 1 1 1 1 [RERENI
| ] R EEREEEEERN] C-l
— -1 1 1 1 1 1
i L 1 1 1 1 1 1 [RERENI
™ - IR NN NN CGOU
- 1 1 1 1 [RERENI
----- 1 1 1 1 [RERENI

"""""GRAYISH BROWN TO GRAYISH ORANGE IN

"""""COLOR; BRITTLE TO CRUMBLY TO CRUNCHY

TENACITY; IRREGULAR TO PLANAR FRACTURE;
[ARRRNI

PLATY TO FLAKY TO WEDGELIKE TO BLADED



1/28/2011 g
<300 ROP 0>

008S

006S

0009

CUTTINGS HABIT; SMOOTH TO CLAYEY

MW IN 9.3+ VIS 50 pH 10.4

MW OUT 9.4 VIS 44 pH 10.4

"""TEXTURE; LAMINAE TO NO VISIBLE STRUCTURE

PRESENT IN THE SAMPLE; KAOLINITE CLAY
[ARRRNI

PRESENT IN THE SAMPLE AS AN ACCESSORY

""""'MINERAL; INTERBEDDED WITH SILTSTONE AND
[ARRRNI

SANDSTONE; SAMPLE CONTAINS TRACE

"""""AMOUNTS OF A GREEN MINERAL POSSIBLY

SANDSTONE = WHITE TO VERY LIGHT GRAY TO

"""A YELLOWISH BROWN TO A BROWNISH GRAY

""""COLOR; QUARTZ FRAMEWORK WITH UPPER

""""FINE TO LOWER MEDIUM GRAIN SIZE; WELL TO

"""""FAIR SORTING WITH SOME SAMPLES BEING

VERY WELL SORTED; ROUND TO SUBANGULAR

"""ANGULARITY; HIGH TO MODERATE SPHERICITY;

"""""FROSTED GRAIN PRESENT ON SOME SAMPLES;

""""MEASILY FRIABLE TO FRIABLE TO MODERATELY

""""""HARD HARDNESS; MODERATE TO SLIGHT

REACTION TO 10% HCL SOLUTION; SILICA

CG Ou é
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
CG 10u c-1 é
[RERENI
MAX GAS 22u .
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
0 Ttl Gas 100><10 Meth C-1
<0 co2 40K><10 Ethn C-2 100K>]

100K>!""""[CEMENTATION WITH SOME CALCITE

MMUNCEMENTATION: KAOLINITE CLAY PRESENT AS




DAY TOUR

00T9

CG9u

MW IN 9.3+ VIS 51 pH 10.2

MW OUT 9.3+ VIS 45 pH 10.2

AN ACCESSORY MINERAL; >10 -30% LITHIC

e ASTS.
(N

SILTSTONE =MODERATE YELLOW TO YELLOWISH

GRAY TO VERY LIGHT GRAY TO MEDIUM GRAY

""" TO PALE BROWN IN COLOR; DENSE TO BRITTLE

""""TENACITY; IRREGULAR TO BLOCKY FRACTURE;

"""""MASSIVE TO PLATY CUTTINGS HABIT; EARTHY

""" TO DULL LUSTER; SILTY TO GRITTY TO

CGOu

ﬁ
ml

""""""'"GRANULAR TEXTURE; NO VISIBLE STRUCTURE

PRESENT IN THE SAMPLE; ACCESSORY
[ARRRNI

MINERALS IN THE SAMPLE INCLUDE KAOLINITE

""" CLAY.

TG 85u

CG5u

MUD DATA @ 6181' [
MW 9.30 VIS 50 PV 15 YP 26

API FL 8.2 GELS 8/13/17 pH 9.50 |
Cl- 800 Ca+ 20 MBT 20.0 SOL 5.5 |
24 HR MUD LOSS:110.5 ‘

NOTE = TRIPPING OUT OF THE HOLE TO
[ARRRNI

"""*""LAY DOWN DIRECTIONAL TOOLS @ 6181' MD.
[ARRRNI

SHALE = DUSKY YELLOWISH BROWN TO DARK

YELLOWISH BROWN MOTTLED WITH VERY

|

DUSKY RED; PLATY TO ELONGATED TO SEMI

WEDGELIKE CUTTINGS HABIT; CLAYEY TO

SILTY TEXTURE; EARTHY TO SLI SPARKLING



WASATCH 0'

%

00€9

009

MW IN 9.3 VIS 46 pH 9.5

MW OUT 9.4 V|S 50 pH 9.5

LUSTER; GRADES TO GRAYISH RED SILTSTONE.

CG3u

SANDSTONE = OFF WHITE TO GRAYISH RED

MOTTLED WITH MODERATE YELLOWISH BROWN

IAND VERY DUSKY RED; PREDOMINANTLY GRAIN

SUPPORTED WITH SILICA CEMENT; WELL

''"""[SORTED; VERY FINE TO UPPER FINE GRAIN;

SUBROUND TO ANGULAR; MOD SPHERICITY;

GRADATION TO MODERATE YELLOWISH BROWN

SILTSTONE; SLIGHTLY TO MODERATELY

CALCAREOUS; 5-7% NAHCOLITE IN SAMPLE;

PALE REDDISH BROWN TO GRAYISH RED;

CG2u

THINLY INTERBEDDED WITH SILTSTONE; HARD

TO VERY HARD; NO VISIBLE HYDROCARBON

"""""INDICATORS; TRACE ACCESSORY MINERAL OF

MICRO PYRITE ON SAMPLE FRAGMENTS.

MAX GAS 136u

48 pH 9.3

MW OUT 9.4 VIS 47 pH 9.2

SILTSTONE = GRAYISH RED TO PALE BROWN TO

"""""GRAYISH BROWN TO MODERATE YELLOWISH
[ARRRNI

""" '/BROWN IN COLOR; BRITTLE TO CRUMBLY
[ARRRNI

""""TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL



3

NIGHT TOU

<300 ROP. 0>
0>

g

0099

0099

MZl

I'"1TO EARTHY TO LUSTER; SILTY TO GRITTY TO

""*""MSLIGHTLY GRANULAR TEXTURE; THIN TO

"""""LAMINAE BEDDING STRUCTURES VISIBLE

oG o IN THE SAMPLE; NO ACCESSORY MINERALS
- [ARRRN|
= s g Ttl Gas 400>KA10 100K>"""VISIBLE IN THE SAMPLE; INTERBEDDED WITH
- LI D N B [ARRRN|
U B X co2 40K>K10 Ethn C-2 100K>
ettt SANDSTONE AND SOME SHALE.
- LI I R [ARRRN|
"""" L Ko Flare Ht. 100>€10 Prop C-3 100K>|
- LI I R
________ ! 1 o horel
- LI I R [ARRRN|
ettt IUSANDSTONE = WHITE TO VERY LIGHT GRAY TO
LI I R
0 Pent C-5 100K>{
-l [ARRRN|
gl oonooc P*UIMEDIUM LIGHT GRAY TO LIGHT BLUISH GRAY
-l
- LI I R C 2 1 [ARRRN|
ettt LELLELL o I''""TO GRAYISH BLUE GREEN TO A GRAYISH RED
- LI I R [ARRRN|
- LI I R [ARRRN|
ettt LELLELL 1'TO A DARK REDDISH BROWN COLOR; QUARTZ
-l .
- LI I R
ettt LELLELL FRAMEWORK; VERY FINE TO LOWER MEDIUM
- LI D B B N [ARRRN|
— R T R R B B R | [ARRRN|
™ - CIA NN RN} CG 189u

"""""GRAIN SIZE; VERY WELL TO FAIR SORTING;
[ARRRNI

"""""SUBANGULAR TO SUBROUND ANGULARITY; HIGH

'TO MODERATE SPHERICITY; SOME FROSTED

9.4 VIS 48 pH 9.7
MW OUT 9.4 VIS 42 pH 9.3

"""""AND POLISHED GRAINS PRESENT IN THE

"""MSAMPLE; SLIGHT TO NO REACTION WITH A
[ARRRNI

"'"""10% HCL SOLUTION; PRIMARILY SILICA

CEMENTATION; NO BEDDING STRUCTURES

"""*""MVISIBLE IN THE SAMPLE; NO IDENTIFIABLE

>

IACCESSORY MINERALS PRESENT IN THE
[ARRRNI

SAMPLE; SOME SAMPLES SHOW GRADING WITH



|
%

WASATC 810’

>

0049

0089

CG 2u

IYELLOWISH BROWN SILTSTONE; SAMPLE

INTERBEDDED WITH SILTSTONE AND SOME

""""SHALE; FEW LITHIC FRAGMENTS INCLUDED

AX GAS 42u

"""*"MIN THE SANDSTONE SAMPLES.

"""*""SILTSTONE = GRAYISH RED TO PALE BROWN TO

"""""GRAYISH BROWN TO MODERATE YELLOWISH

BROWN IN COLOR; BRITTLE TO CRUMBLY

CG 7u

|
|

""""TENACITY; IRREGULAR TO BLOCKY TO MOTTLED

""""FRACTURE; MASSIVE TO PLATY TO TABULAR

CUTTINGS HABIT; EARTHY TO DULL LUSTER,;

SILTY TO GRITTY TEXTURE; NO VISIBLE
[ARRRNI

BEDDING STRUCTURES PRESENT.

IN 9.4 VIS 50 pH 9.5
OouT 9.4 VI

49 pH 10.0

""""SHALE = VERY LIGHT GRAY TO GRAY TO

"""*""'MEDIUM GRAY TO GRAYISH BROWN IN COLOR;

BRITTLE TO CRUMBLY TO CRUNCHY AND

CG 15u

MAX GAS 38u

'""""[OCCASIONALLY PULVERULENT; IRREGULAR TO

"""""BLOCKY TO PLANAR FRACTURE; MASSIVE TO

PLATY TO WEDGELIKE TO BLADED CUTTINGS

HABIT; SMOOTH TO CLAYEY TEXTURE WITH

MMIUNSOME SAMPLES BEING ALMOST SILTY: LAMINAE




\ ccnn

\ Vo Iy

\ 1| ''*"""TO THIN STRUCTURES VISIBLE IN THE

"""""SAMPLES; NO ACCESSORY MINERALS VISIBLE

GAS 193u

"IN THE SAMPLE.
[ARRRNI

"""""ICARBONACEOUS SHALE = BLACK TO VERY

% ["""""[DARK GRAY IN COLOR; BRITTLE TO CRUNCHY
01/29/2011 %

<300 Ol 0>
<80 %l 0>

CG141u

TENACITY; IRREGULAR TO PLANAR FRACTURE;
[ARRRNI

PLATY TO WEDGELIKE TO BLADED CUTTINGS

HABIT; EARTHY TO DULL TO WAXY OR GREASY

"""MLUSTER; SMOOTH TO CLAYEY TEXTURE WITH

Ttl Gas 400>; \ eth C-1 100K>| SOME SAMPLES BEING SLIGHTLY SILTY;

<
[RERENI
<0 co2 40K> 100K>
‘ b = AMINAE TO THIN STRUCTURE VISIBLE IN THE
<0 Flare Ht. 100> 100K>] “ S
UMSAMPLE; NO ACCESSORY MINERALS VISIBLE
““ / 100K>‘mm
( """IN THE SAMPLE; INTERBEDDED WITH SHALE,
<10 ‘ \ ent C-5 100K>|
MW IN 9.3 VIS 54 pH 9.
[RERENI
[RERENI
CG 52u (LLEERT|

SILTSTONE AND SANDSTONE.

""""SHALE = VERY LIGHT GRAY TO GRAY TO

"""*"""MEDIUM GRAY TO GRAYISH BROWN IN COLOR;

""*""MBRITTLE TO CRUMBLY TO CRUNCHY AND
[ARRRNI

OCCASIONALLY PULVERULENT; IRREGULAR TO

MAX GAS 95u

7

BLOCKY TO PLANAR FRACTURE; MASSIVE TO

00TZ.

PLATY TO WEDGELIKE TO BLADED CUTTINGS



WW@M&W@M =

00€.

ABIT; SMOOTH TO CLAYEY TEXTURE WITH

"'"""SOME SAMPLES BEING ALMOST SILTY; LAMINAE

"""""TO THIN STRUCTURES VISIBLE IN THE

SAMPLES; NO ACCESSORY MINERALS VISIBLE

CARBONACEOUS SHALE = BLACK TO VERY DARK

GRAY IN COLOR; DENSE TO BRITTLE TO

CRUNCHY TENACITY; IRREGULAR TO PLANAR

FRACTURE; PLATY TO FLAKY TO WEDGELIKE

'TO BLADED CUTTINGS HABIT; EARTHY TO DULL

'TO GREASY TO WAXY LUSTER; SMOOTH TO

CLAYEY TO SLIGHTLY SILTY TEXTURE; VERY

MAX GAS 135u
[RERENI
[RERENI
?ceszu
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
S
| IR
CG 53u MW IN 9.3+ VI$ 48 pH 9,9
[
[
AIE
J |
MW OUT 9.3 VIS 44 pH/9.6
[RERENI
EAX GAS 54u ?
[RERENI
[RERENI
“\‘ [RERENI
| T
\\
\
\

THIN TO LAMINAE BEDDING STRUCTURES

VISIBLE ON THE SAMPLES; INTERBEDDED

'WITH SANDSTONE, SHALE AND SILTSTONE;

TRACE AMOUNTS OF PYRITE VISIBLE IN THE

SAMPLE AS AN ACCESSORY MINERAL.

NOTE: LOSE RETURNS @ 7312". REGAIN

PARTIAL RETURNS @ 7316'. FULL RETURNS @




<300

ROP

0>

<80

2V 10T P ¥ AV P LN T A

0>

oov.

§|.ZZU

SANDSTONE = WHITE TO VERY LIGHT GRAY TO

MAX GAS 68u

"""""GRAY TO MEDIUM DARK GRAY TO BROWNISH
[ARRRNI

"""""GRAY TO A GRAYISH RED COLOR; QUARTZ
[ARRRNI

FRAMEWORK; UPPER FINE TO LOWER
[ARRRNI

"""""/MEDIUM GRAIN SIZE; WELL TO FAIR SORTING

[ARRRNI
WITH 10 - 30% LITHIC FRAGMENTS INCLUDED;

L

SUBANGULAR TO SUBROUND ANGULARITY;
[ARRRNI
[ARRRNI
"""""HIGH TO MODERATE SPHERICITY; FROSTED
[ARRRNI
"""""GRAINS DUE TO MECHANICAL ABRASION;

0.0

" MANY LOOSE GRAINS IN SAMPLE; FRIABLE
[ARRRNI
[ARRRNI
""" TO FIRMLY FRIABLE TO MODERATELY HARD;

MAX GAS 100u

[ARRRNI
GRAIN SUPPORTED; MODERATE REACTION
[ARRRNI
MMWITH A 10% HCL SOLUTION; NO BEDDING
[ARRRNI
=i STRUCTURES VISIBLE IN THE SAMPLE; TRACE
= IAMOUNTS OF PYRITE VISIBLE IN THE SAMPLE
[ARRRNI
100K>rAS AN ACCESSORY MINERAL; SOME TRACE

Ttl Gas 400>
[RERENI
co2 40K> 100K>
[RERENI
Flare Ht. 100>/ 100K> |
CG 45u

CARBONACEOUS MATERIAL IN THE FORM OF

"""""COAL PRESENT IN THE SAMPLE.

100K>].

100K>_
SILTSTONE = GRAY TO MEDIUM GRAY TO

A REDDISH BROWN COLOR; DENSE TO BRITTLE




z;
%

DAY Tog

:

0092

'"""UTENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT;

""MEARTHY TO DULL LUSTER; SLITY TO GRITTY

'TO GRANULAR TEXTURE; NO VISIBLE BEDDING

STRUCTURES; PYRITE VISIBLE IN SMALL

VEINS AND INCLUSIONS IN SOME OF THE

"""""SAMPLES; SOME COAL DEGASSING IN THE

CARBONACEOUS SHALE = BROWNISH BLACK TO

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

""" TO ELONGATED CUTTINGS HABIT; CLAYEY TO

SLIGHTLY SILTY TEXTURE; EARTHY TO SEMI

""*""VITREOUS LUSTER; SPLINTERY TO PLANAR TO

IANGULAR FRACTURE; GRADATION TO OLIVE

\
\
\
\\
\
CG 22u \
|
|
“\
“ i
M\A‘\/ IN 9.3 VIS 51 pH|10.0
“‘/‘
V\/{W OUT|9.3 VIS 48 pH 9.8
‘\
| (RN
/
i
| \
\ \ (NRANNI
|
/
/
ﬁ i
\
|
|
(
|
|
|
|
i
CG 46u

LOSE RETURNS

GRAY SILTSTONE; THINLY INTERBEDDED WITH

"""""COAL LAMINAE; TRACE ACCESSORY MINERAL OF

FRAMBOIDAL PYRITE AND PYRITIC VEINING.

"""""INOTE: LOSE FULL RETURNS AT 7808'. GAIN

PARTIAL RETURNS AT 7820'.




SHALE = MEDIUM GRAY TO LIGHT GRAY; PLATY

/ .
[RERENI
""""TO ELONGATED TO TABULAR CUTTINGS HABIT;

CLAYEY TEXTURE; EARTHY TO DULL LUSTER;

CG 4u MINOR FLECKS OF CARBONACEOUS SHALE IN
\\ | ‘;m;m;m;mr‘bAMPLE FRAGMENTS; TRACE ACCESSORY
{ ‘ MINERAL OF PYRITE ON FRACTURED SURFACE.
M% 9\3 VIS 47 pH 9.9
M AS 206u Wv OU\;\‘Q.S 45 pH 10.1 .‘.‘.‘.‘.‘.“‘ _
- SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

CG9u

MINERALS OF CHLORITE AND MICRO PYRITE;

GRADATION TO LIGHT MED GRAY SILTSTONE;

MOD HARD TO HARD; THINLY INTERBEDDED
[ARRRNI

'WITH SILTSTONE AND SHALE; NO VISIBLE

-21
G HYDROCARBON INDICATORS; 1-3% DARK LITHIC

FRAGMENTS IN SAMPLE SPECIMENS.

SHALE = LIGHT GRAY TO MEDIUM GRAY; PLATY

-
"""'”MOTTLED WITH OLIVE GRAY; PREDOMINANTLY
;“ - ‘GRAIN SUPPORTED WITH SILICA CEMENT;
“ SUBANGULAR TO SUBROUND; MODERATE
‘;m;m;m;mr‘bPHERICITY; FAIR TO WELL SORTED; VERY

1 FINE TO FINE GRAIN; TRACE ACCESSORY

"MUYTO WEDGELIKE TO SCALY CUTTINGS HABIT:



8

OP

0>

<80 Avg WO

P,y

0>

A

Poprpr g e

Meth C&

'"""CLAYEY TO SILTY TEXTURE; EARTHY LUSTER;

TRACE CARBONACEOUS SHALE FLECKS IN

SAMPLE FRAGMENTS; TRACE ACCESSORY

""""""MINERAL OF PYRITE ON FRACTURE SURFACE;

CRUNCHY TO HARD TENACITY.

_______ ) CG 19u
- Tt Gas 400>£10 100K>
_______ - (N
_______ T k0 coz 40K>K10 Ethn C2 100K>
________ o 7.0 Flare Ht. 100><10 Prop G-3 100K>“_‘_‘_‘_‘_
———————— -.- 0 BUtn -4 [ARRRN|
________ o <10 PentC5 100K>{
——————— -]
T MW IN 9.2+ VIS 58 pH 10.5 .
_______ - (N
T W OUT 9.3 VIS 50 pH 9.5
——————— -]
——————— -1
——————— -
——————— -
_______ -1 \ (N
_______ -1 (N
il \
o \
SIZZIIZNN [ ceo ¢
——————— -1 }
\
_______ - |
——————— -] ‘
_______ - ‘\
——————— -1 {
_______ —— |
——————— -]
——————— -]
_______ —— |
_______ . «
/
________ i g
________ _n \
________ _n |
———————— -1 |
\
———————— -1 \
________ _n C[ 3,2, -
——— | o]
A </
\
——————— -] \
_______ - \\ (N
——————— -] \ \
et
_______ - \ | |
_______ N )
_______ . s
——————— — / ™
[
——————— -1 / (
—— |
——————— -] |
T CG 5u ‘

SHALE = MEDIUM GRAY TO LIGHT GRAY; SCALY

'TO ELONGATED TO PLATY CUTTINGS HABIT,;

CLAYEY TO SILTY TEXTURE; DULL TO EARTHY

"""MLUSTER; THINLY INTERBEDDED W/ SILTSTONE;

MASSIVE STRUCTURE; TRACE ACCESSORY

MINERAL OF PYRITE.

SILTSTONE = MEDIUM GRAY TO LIGHT GRAY

MOTTLED WITH GRAYISH RED; TOUGH TO

CRUNCHY TENACITY; SILTY TO SUCROSIC

TEXTURE; SPARKLING TO EARTHY LUSTER;

"""""'"GRADATION TO LIGHT GRAY SANDSTONE;

WEDGELIKE TO SCALY CUTTINGS HABIT;

" IRREGULAR TO PLANAR TO ANGULAR FRACTURE.

SHALE = LIGHT GRAY TO MEDIUM GRAY; PLATY



{

]

OHIO CREEK @ 8370

{

0078

MMIN .2 VIS52pH 9.8

|

'TO FLAKY TO TABULAR CUTTINGS HABIT;

"""""PLANAR TO SPLINTERY TO BLOCKY CUTTINGS

HABIT; CLAYEY TO SILTY TEXTURE; DULL TO

EARTHY LUSTER; MASSIVE STRUCTURE WITH

CG 4u

|
{
MW PU 9.3 VIS 47 pH 9.6

"*""THINLY INTERBEDDED WITH SILTSTONE.
[ARRRNI

SHALE = MEDIUM GRAY TO LIGHT GRAY

MOTTLED WITH GRAYISH RED; PLATY TO

CALIB GAS EQUIPMENT

""""SCALY TO WEDGELIKE CUTTINGS HABIT; DULL

'TO EARTHY LUSTER; GRADATION TO LIGHT

GRAY SILTSTONE; MASSIVE STRUCTURE WITH

'THIN INTERBEDDED LAMINAE OF SILTSTONE.

"""""INOTE: LOSE FULL RETURNS AT 8507'. REGAIN

LOSE RETURNS @ 8507

CG N/A

PARTIAL RETURNS @ 8551'. FULL RETURNS

@ 8575

PARTIAL RETURNS @ 8551'




<300 %% 0>
<80 g WOB 0>

WF 850 @ Sg

|

0098

MAX GAS 228u

Pent C-

MW IN 9.2+ IS 50 pH 10.1
SHALE = LIGHT GRAY TO MEDIUM GRAY; PLATY
MW OUT 9.2+\IS 54 pH 10.0
' Siiline PO SCALY TO WEDGELIKE CUTTINGS HABIT;
SILTY TO MATTE TEXTURE; EARTHY LUSTER;
[RERENI
[RERENI
PITRACE ACCESSORY MINERALS OF MICAS AND
[RERENI
CG 1u
PYRITE; HACKLY TO IRREGULAR TO PLANAR
[RERENI
FRACTURE; THINLY INTERBEDDED WITH LIGHT
0 THl Gas 400>k10 Meth/c-1 100K>™"GRAY SILTSTONE.
[RERENI
Lo coz 40K><10 Ethn C-2 100K> |
0 Flare Ht. 100> Prop C:3 100K>|
SANDSTONE = OFF WHITE TO LIGHT GRAY;
[RERENI
<10 |\ Butn C-4 100K>

""""""PREDOMINANTLY LOOSE GRAINS; VERY FINE TO

100K>]
UPPER FINE GRAIN; LOW TO MOD SPHERICITY;

'"""""JROUND TO SUBANGULAR; WELL SORTED;

CG 10u

"""TRANSPARENT TO TRANSLUCENT; MINOR
[ARRRNI

""""""ABRASION DUE TO PDC BIT ACTION; TRACE

IACCESSORY MINERALS OF CHLORITE MICA AND
[ARRRNI

"""""MICRO PYRITE; SLIGHTLY TO MODERATELY

CALCAREOUS; 1-3% CARBONACEOUS FLECKS IN

MW OB\T 9.3 VIS 48 pH 9.5
\

PRESERVED SAMPLE SPECIMENS; 10-20% OF

SAMPLE AS PRESERVED SANDSTONE; GRADES

"""""TO LIGHT GRAY SILTSTONE.
[ARRRNI

MMUNSHALE = LIGHT GRAY TO MEDIUM GRAY WITH




VNI IR SY: S V.1 PO NI 7 AN A

0048

0088

CG 4u

"""""MINOR DARK GRAY; PLATY TO WEDGELIKE TO
[ARRRNI

ELONGATED CUTTINGS HABIT; MATTE TO SILTY

TEXTURE; EARTHY LUSTER; GRADES TO LIGHT

GRAY SILTSTONE; CRUNCHY TO MODERATE

"""""HARD TENACITY.

C-21

SILTSTONE = MEDIUM GRAY TO LIGHT GRAY

MOTTLED WITH GRAYISH RED TO VERY DUSKY

RED; HARD TO TOUGH TENACITY; IRREGULAR

TO PLANAR FRACTURE; SILTY TO GRITTY

CG 42u

""""TEXTURE; SPARKLING TO EARTHY LUSTER;

GRADATION TO LIGHT GRAY SANDSTONE;

ELONGATED TO SCALY TO TABULAR CUTTINGS

AR T

MUD DATA @ 8822

MW 9,20 VIS 50 PV 13 YP 29

""""SHALE = MEDIUM GRAY MOTTLED WITH VERY

DUSKY RED TO GRAYISH RED; MATTE TO SILTY

TEXTURE; PLATY TO FLAKY TO TABULAR

"*MCUTTINGS HABIT; SPLINTERY TO PLANAR

"""""FRACTURE; GRADATION TO LIGHT GRAY

CG 46u

"""MSILTSTONE; EARTHY TO DULL LUSTER.




WF 800 @ 0’

<300 ROP 0>

<80 Avg WOB

0>
T TOUR

0068

0006

[ = rerrnnn NOTE: LOSE FULL RETURNS @ 9013' MD.
- LI I R .
LOSE RETURNS @ 9013'
[ARRRN|
"™ NOTE: PULLED UP 2 STANDS AND WORK PIPE
TO BUILD UP MUD VOLUME.
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
<0 Ttl Gas 400><10 Meth C-1 100K> NOTE: DUE TO LOSS OF RETURNS, SAMPLE
<0 C02 40K><10 Ethn C-2 100K>
TOTCO DOWN
LITHOLOGY WILL BE AN APPROXIMATION
LO Flare Ht. 100><10 Prop C-3 100K>
""""MUNTIL A BOTTOMS UP IS ESTABLISHED @
[ARRRN|
<10 Butn C-4 100K>|
"""79145' MD.
[ARRRN|
<10 Pent C-5 100K>

NOTE: REGAIN RETURNS @ 9060' MD.

SANDSTONE = WHITE TO VERY LIGHT GRAY TO

"""""MEDIUM GRAY IN COLOR; QUARTZ FRAMEWORK;

"""UPPER FINE TO LOWER MEDIUM GRAIN SIZE:




00T6

00¢6

00€6

fVERY WELL TO FAIR SORTING; ANGULAR TO

CG 242u

SUBROUND ANGULARITY; HIGH TO MODERATE

SPHERICITY; FROSTED TO POLISHED GRAINS

""""VISIBLE IN THE SAMPLE; FRIABLE TO

""""""MODERATELY HARD HARDNESS; VERY LITTLE TO

""""[NO REACTION WITH A 10% HCL SOLUTION;

MAX GAS 208u

AX GAS 70u

""***""SILICA CEMENTATION; GRAIN SUPPORTED WITH
[ARRRNI

"""""FEW LITHIC FRAGMENTS; INTERBEDDED WITH

SILTSTONE, SHALE AND CARBONACEOUS SHALE;

NO BEDDING STRUCTURES VISIBLE IN THE

""""SAMPLE; PYRITE VISIBLE IN THE SAMPLE AS

CG 28u

"""""AN ACCESSORY MINERAL.

SHALE = LIGHT GRAY TO GRAY TO MEDIUM
[ARRRNI

"""""GRAY IN COLOR; BRITTLE TO CRUNCHY TO

"""MSLIGHTLY PULVERULENT IN TENACITY;

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

""""FLAKY TO WEDGELIKE TO BLADED CUTTINGS

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

""""CLAYEY TEXTURE; LAMINAE BEDDING SURFACES

""""VISIBLE IN SOME SAMPLES; PYRITE VISIBLE

[ [ ,;/f

MAX GAS 36u

"IN THE SAMPLE AS AN ACCESSORY MINERAL:




00v6

0056

EVIDENCE OF FRACTURE FILL VISIBLE IN THE

| ‘
CG 46 \ ‘
. \ SAMPLE.
/ g
“ [RERENI
“ “‘\/ (LLEERT|
\\ \ g
C-43.2,
i PniS|| TSTONE = DARK GRAY TO MEDIUM GRAY TO

e — . N \ i
o ——— -t W "
=TT~ — EERE A GRAYISH ORANGE COLOR; TOUGH TO DENSE
= m————n 1 11 [y
e —— \ oy
= m————n 1 11 | [y
- AX GAS 56u ‘ ||
= =R \ | "'""""TO BRITTLE TENACITY; IRREGULAR TO BLOCKY
o —— 10 \ | ‘\ (NRANNI
= m————n 1 11 / ”“‘ o
=T T T ‘ | FRACTURE; MASSIVE TO TABULAR CUTTINGS
o= ———-EEN j “ [y
o —— i | | T
| |
: ———— 11 | “ "
=T T T R “‘ “ T HABIT; DULL TO EARTHY LUSTER; SILTY TO
]
- |
- \‘ "™GRITTY TO SLIGHTLY GRANULAR TEXTURE;
= = imimam 000 ) \ [y
- nonooonon [ oo
- |
o === [ | | | [y
= trrrrrenet ‘: “‘ "'""""INO VISIBLE BEDDING STRUCTURE; NO
= i
= = [ | CG 60 | ( "
— e trrrrrenet ! \ \ \ ~VISIBLE ACCESSORY MINERALS.
. o N R | \“ “ \‘ i
e Lo
- (I I B | “ “ “ [y
- (I I B | \ ‘\‘ b
P mimamdlIILIRLERRN] \ “ \ "
T R WIN91\/IS 9 pH 9.9
[omrmemetrrinrnninnd M‘ P '"""MSANDSTONE = WHITE TO LIGHT GRAY TO
- -0 [y
e o \\ v
- -0 [y
MAX\GAS 151 M OUT 9. 0V|S OpH9.8
== trrerrrnenn 1 VK P '"""IMEDIUM GRAY IN COLOR; QUARTZ FRAMEWORK;
————— I \ [y
\
-t ‘ T
Ll R | / 1
/
T / """UPPER FINE TO LOWER MEDIUM GRAIN SIZE;
= ——— - /// //' [y
——— / T
— / /
————— I / / / [y
=TT R i """""MANY LOOSE GRAIN IN SAMPLE; WELL TO
————— 0 / / b
=i “ “ "
—=1 1 | ‘ i
T ‘ “ """"ISLIGHTLY POOR SORTING; ANGULAR TO
= i ‘
- [
i ‘ “‘ " ROUNDED GRAINS; HIGH TO MODERATE
- |
= <0 Ttl Gas 400><10 ) eth C-1 100K>| SPHERICITY; EASILY FRIABLE TO MODERATELY

e

K0 co2 40K><10| | Ethnc2 100ks
A MHARD; MODERATE REACTION TO HCL; GRAIN
T i ‘
=TT SRR Flare Ht.  1005k10 | w‘ rop C-3 100K>
t\ ‘\ /""" SUPPORTED; LITHIC FRAGMENTS RANGE FROM
<10 | / utn C-4 100K> ]

FEW 10% TO MODERATE <30%; NO VISIBLE



01/30/2011

SAMPLE; INTERBEDDED WITH SILTSTONE,

o | '
...... LI | ‘
- - V) -
- |
CG 37u “ ‘/ [RRRRNI
|| '"""MACCESSORY MINERALS PRESENT IN THE

SHALE AND CARBONACEOUS SHALE.

MAX GAS 122u

"""MSHALE = LIGHT GRAY TO GRAY TO MEDIUM

GRAY IN COLOR; BRITTLE TO CRUNCHY TO

w

"""MSLIGHTLY PULVERULENT IN TENACITY;

0096
]
I

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

CG 58u

"""""FLAKY TO WEDGELIKE TO BLADED CUTTINGS

///444 . ==
_
T

IN THE SAMPLE AS AN ACCESSORY MINERAL;

EVIDENCE OF FRACTURE FILL VISIBLE IN THE

I I T
MAX GAS 284u

g AMPLE.

'""""\CARBONACEOUS SHALE = BLACK TO VERY DARK

0016
I

ANNa

CG51u

MAX GAS 57.

—— e 111 |
i L 11T \ (
—————m 100
—————m 100
—————m 100 | |
L MAX GAS 97u |
iy [t | """""HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

e L 10 f | ‘ i
i ] oy
e L 10 / [ “‘ i
- _ MW IN 9.0 VIS 48 pH 10.0
- iy / ( """"CLAYEY TEXTURE; LAMINAE BEDDING SURFACES
il TS T N B B / (RN
——— —.—.llBlLLN /J | (TETTYT

. MW QUT 9.1 VIS 51 pH 10.0 -

iy | ] ‘ P ) """"""VISIBLE IN SOME SAMPLES; PYRITE VISIBLE

[ARRRNI
GRAY IN COLOR; DENSE TO BRITTLE TO
[ARRRNI
"*"*"""'CRUNCHY TENACITY; IRREGULAR TO PLANAR
[ARRRNI
[ARRRNI
""""FRACTURE; PLATY TO FLAKY TO WEDGELIKE
'TO BLADED CUTTINGS HABIT; EARTHY TO DULL
[ARRRNI
"MUYTO GREASY TO WAXY LUSTER: SMOOTH TO




WF 500 @ 988

0086

0066

MAX GAS 243

CG 124u

ICLAYEY TO SLIGHTLY SILTY TEXTURE; VERY

[THIN TO LAMINAE BEDDING STRUCTURES

VISIBLE ON THE SAMPLES; INTERBEDDED

'WITH SANDSTONE, SHALE AND SILTSTONE.

N

SANDSTONE = WHITE TO LIGHT GRAY TO

MEDIUM GRAY IN COLOR; QUARTZ FRAMEWORK;

"""""UPPER FINE TO LOWER MEDIUM GRAIN SIZE;

"""MANY LOOSE GRAIN IN SAMPLE; WELL TO

SLIGHTLY POOR SORTING; ANGULAR TO

CG 54u

/ﬁ

\

|
|
|
|
\

\

ROUNDED GRAINS; HIGH TO MODERATE

SPHERICITY; EASILY FRIABLE TO MODERATELY

MAX GAS 348u

HARD; MODERATE REACTION TO HCL; GRAIN

SUPPORTED; 10 - 40% LITHIC FRAGMENTS

INCLUDED IN THE SAMPLES; NO ACCESSORY

MINERALS VISIBLE IN THE SAMPLE.

SILTSTONE = MEDIUM GRAY TO OLIVE GRAY;

PLATY TO SCALY TO WEDGELIKE CUTTINGS

HABIT; SILTY TO GRITTY TEXTURE; THINLY

INTERBEDDED WITH SANDSTONE AND

CARBONACEOUS SHALE; SPARKLING TO SEMI



<300

R

~J

0>

04/09/2011

JETS 5x12 IN AT 10

0000T

00TOT

CG 67U f 5
S SALIEY [ PUEARTHY LUSTER; HARD TO CRUNCHY TENACITY;
s 1 1 1 |
///‘ [RERENI
PURREGULAR TO BLOCKY TO HACKLY FRACTURE;
3/ g
//“‘ W
Tt Gas 400510 | 100K>/TRACE LOOSE UPPER VERY FINE GRAIN SAND
co2 40K>K10 100K>{
IN SAMPLE FRAGMENTS.
<0 Flare Ht. 1oo><“‘1o 100K> “ S
| [RERENI
<10 100K>
: NOTE: TD INTERMEDIATE SECT @ 10051' MD
[RERENI
<10 100K>]
(9854' TVD) ON 01/30/2011.
TR '// CG 27 YP 15
e ! INOTE: RESUME DRILLING OF PRODUCTION
[ ——— i | 1 1 > [RERENI
T R KIFLSAGEL 711112 pH9.20 |
4
. : PHO.20 Ll 110N ON 04/08/2011
e | 1 1 1 1 1 1 [RERENI
- Cl- 1400 Ca+ 20 MBT 15.0 SOL 5.4} 1.,
[ - 1 1 1 1
- 24 HR MUD LOSS: 0
- SANDSTONE = WHITE TO OFF WHITE TO LIGHT
[ - 1 1 1 1
[RERENI
PUIIGRAY IN COLOR; QUARTZ FRAMEWORK; UPPER
[RERENI
- -1 1 1 1
- Y FINE TO LOWER MEDIUM GRAIN SIZE; VERY
™ ™ i mi=m- 1 1 1 1 1
™ ™ i mi=m- 1 1 1 1 1
— - WELL TO WELL SORTING: SUBROUND TO
™ ™ i mi=m- 1 1 1 1 1 [RERENI
- - 1 1 1 1 [RERENI
=" GAS 93u
— - P H1ISUBANGULAR; HIGH TO MODERATE SPHERICITY;
INO. 46 pH 10.2 .
PUHIGHLY REACTIVE TO A 10% HCL SOLUTION;
[RERENI
™ ™= | 1 1 1 1 1
- MW OUT|9.4 VIS 41 pH 9.4
L LI qUTRAVIZalpH 3 GRAIN SUPPORTED; MANY LOOSE GRAINS IN
™ ™= | 1 1 1 1 1
™ ™= | 1 1 1 1 1 [RERENI
CG 253u

""" THE SAMPLE; FEW LITHIC CLASTS INCLUDED
[ARRRNI

IN THE SAMPLES; FROSTED GRAINS VISIBLE

"""""IN THE SAMPLE; NO ACCESSORY MINERALS

nu/ISIBLE IN THE SAMPLE.




DAY TOUR

|
|
|
|

0020T

00€0T

00701

HANGE GAS SCALE

T 10250' MD: 0 - 1000u

CG 453u

NOTE: LOSE PARTIAL FLOW @ 10266' WITH

""" MINIMAL CHANGE IN LOSSES.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

'TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN

Ttl Gas

"'"*""SUPPORTED WITH SILICA AND SOME KAOLIN

CEMENT; VERY FINE TO UPPER FINE GRAIN;

"'""""MODERATE TO HIGH SPHERICITY; SUBROUND

'TO SUBANGULAR; WELL SORTED; SOFT TO

MODERATELY HARD; ABUNDANT LOOSE GRAIN

CALIB GAS EQUIPMENT

CG 777u

MW OUT/
A\

64V

"""""SAND AT SAMPLE DEPTH OF 10260'; VERY

"""FINE TO UPPER FINE GRAIN; TRANSLUCENT TO

""" TRANSPARENT; FROSTED SURFACE FEATURES;

INTERBEDDED WITH THIN COAL LAMINAE;

""""HIGH GAS ASSOCIATED WITH SOFT SANDSTONE

AS 901u

INTERBEDDED WITH THIN COAL SEAMS.

"NOTE: LOSE PARTIAL FLOW @ 10388 WITH

"**"MINIMAL CHANGE IN LOSSES.
[ARRRNI

MMHUNSANDSTONE = OFF WHITE TO VERY LIGHT GRAY




i &

<80 Avg WOB
NIGHT TOUR
WF 400 @ 10540'

04/10/2011 §

00S0T

0090T

e T

'TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN

SUPPORTED WITH SILICA AND KAOLIN CEMENT;

SOFT TO MODERATELY HARD; INTERBEDDED

'WITH THIN COAL LAMINAE; SOME LOOSE GRAIN

AX GAS 2797u

"'"""'SAND; SUBROUND TO SUBANGULAR; MODERATE
[ARRRNI

""*""SPHERICITY; WELL SORTED; HIGH CONTENT OF
[ARRRNI

ARGILLACEOUS CEMENT; 1-3% SEDIMENTARY

LITHICS AND CARBONACEOUS MATERIAL; HIGH

o

Co2 40K>1

0 Flare Ht. 100>

CG 430u

'""""/GAS ASSOCIATED WITH SOFT SANDSTONE.

M*MSILTSTONE = LIGHT GRAY TO DARK GRAY TO

"""""BROWNISH GRAY TO LIGHT OLIVE GRAY IN
[ARRRNI

"""""COLOR; DENSE TO BRITTLE TO CRUMBLY
[ARRRNI

""""MTENACITY; IRREGULAR TO BLOCKY FRACTURE;

MAX GAS 1310u

""" MASSIVE TO TABULAR CUTTINGS HABIT; DULL
[ARRRNI

TO EARTHY LUSTER; SILTY TO GRITTY

"""TEXTURE; LAMINAE TO THIN BEDDING

""*""STRUCTURE VISIBLE IN SOME SAMPLES; NO

"""ACCESSORY MINERALS VISIBLE IN THE

-

CARBONACEOUS SHALE = DARK GRAY TO BLACK



DAY TOUR

|
|
|

J

00401

0080T

MAX GAS 120

""""""IN COLOR; BRITTLE TO CRUNCHY TENACITY;
[ARRRNI

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

AX GAS 2910u

TABULAR TO BLADED CUTTINGS HABIT; EARTHY
[ARRRNI

'TO DULL LUSTER; SMOOTH TO CLAYEY TO

SLIGHTLY SILTY TEXTURE; LAMINAE TO THIN
[ARRRNI

BEDDING STRUCTURE VISIBLE IN THE SAMPLE;
[ARRRNI

""""[NO ACCESSORY MINERALS VISIBLE IN THE

"*"MSAMPLE; INTERBEDDED WITH SILTSTONE,
[ARRRNI

'""""SANDSTONE AND SOME SHALE.

""*""MSILTSTONE = MEDIUM GRAY TO OLIVE GRAY;
[ARRRNI

"""""HARD TO CRUNCHY TENACITY; IRREGULAR TO

S 963u

BLOCKY FRACTURE; WEDGELIKE TO PLATY
[ARRRNI

'TO TABULAR CUTTINGS HABIT; SILTY TO

***""SUCROSIC TEXTURE; SPARKLING TO EARTHY
[ARRRNI

LUSTER; GRADES TO LIGHT GRAY SANDSTONE;

INTERBEDDED WITH SHALE AND SANDSTONE.

RIAX GAS 1940

NOTE: LOSE PARTIAL FLOW @ 10883' WITH
[ARRRNI

""""""MODERATE CHANGE IN LOSSES.

MMHUNSANDSTONE = OFF WHITE TO VERY LIGHT GRAY
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000TT

MAX GAS 996u

""""""TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN

SUPPORTED WITH SILICA AND ARGILLACEOUS

CEMENT; 1-3% CARBONACEOUS MATERIAL AND

'"""SEDIMENTARY FRAGMENTS; TR INTERBEDDED

'"""""[COAL SEAMS; MODERATE TO HIGH SPHERICITY;

ENT THRU MGS - 5' FLARE|

'WELL SORTED; SUBROUND TO SUBANGULAR,;
[ARRRNI

EASILY FRIABLE TO MODERATELY HARD; SOME

LOOSE VERY FINE GRAIN SAND; OPAQUE TO

TRANSPARENT; WELL SORTED; NO VISIBLE

"""""HYDROCARBON INDICATORS.

MAX GAS 1213u

NOTE: LOSE PARTIAL FLOW @ 10968' WITH
[ARRRNI

""""""MODERATE CHANGE IN LOSSES.
[ARRRNI

SHALE = MEDIUM GRAY TO DARK GRAY TO

Flare Ht. 100>

CG 724u

ALIB GAS EQUIPMENT

Cl- 1200 Ca+ 60 MBT 17.5 SOL 6.0|

"""""OLIVE GRAY; PLATY TO ELONGATED TO SEMI

TABULAR CUTTINGS HABIT; MATTE TO SILTY

"""TEXTURE; EARTHY TO DULL LUSTER; GRADES

'TO MEDIUM GRAY SILTSTONE; INTERBEDDED

WITH SILTSTONE AND CARBONACEOUS SHALE.

\ T\
)
¢ ¢
24 ‘w\RM LESS: 99
)
(| §
<

I N

CARBONACEOUS SHALE = DARK GRAY TO BLACK



NIGHT TOUR

IN COLOR; BRITTLE TO CRUNCHY TENACITY;

""""IRREGULAR TO PLANAR FRACTURE; PLATY TO

%é

""" TABULAR TO WEDGELIKE TO BLADED CUTTINGS

00TTT

HABIT; EARTHY TO DULL LUSTER; SMOOTH TO

"""""CLAYEY TO SLIGHTLY SILTY TEXTURE; NO TO

"""""LAMINAE BEDDING STRUCTURE VISIBLE IN

CG 152u

SOME SAMPLES; NO ACCESSORY MINERALS
[ARRRNI

"""*"VISIBLE IN THE SAMPLE; TRACE COAL

OBSERVED DEGASSING IN THE SAMPLE.

SILTSTONE = LIGHT GRAY TO DARK GRAY TO

"""""BROWNISH GRAY TO LIGHT OLIVE GRAY IN

'"""""ICOLOR; DENSE TO BRITTLE TO CRUMBLY

|

00ZTT

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL
[ARRRNI

"""""TO EARTHY LUSTER; SILTY TO GRITTY

TEXTURE; LAMINAE TO THIN BEDDING

"""STRUCTURE VISIBLE IN SOME SAMPLES; NO

04/11/2011 o
- T | 1 1 1 1
WF 300 @ 11220 ==
- — 238u

ACCESSORY MINERALS VISIBLE IN THE
[ARRRNI

"TSAMPLE.

MMHUNSANDSTONE = LIGHT OLIVE GRAY TO OFF




DAY TOUR %
04/12/2011 %
NIGHT TOUR

NB #6 6.125" QD4 PDC

JETS 3x13 IN @ 114

04/13/2011

00€TT

00vTT

00STT

CG 259u

""" WHITE TO LIGHT GRAY; PREDOMINANTLY GRAIN

"""""'SUPPORTED; SILICA CEMENT WITH MODERATELY
[ARRRNI

" HIGH ARGILLACEOUS COMPONENT; SOFT TO

MODERATELY HARD; WELL SORTED; THINLY

"""""INTERBEDDED WITH COAL/CARBONACEOQOUS

SHALE LAMINAE; MODERATE SPHERICITY; VERY

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

""" HIGHLY CALCAREOUS; ABUNDANT LOOSE LOWER

FINE GRAIN SAND FROM 11310' TO 11370

SAMPLE DEPTH; TRANSLUCENT TO CLEAR;

ROUND TO SUBANGULAR; WELL SORTED; NO

CALIB GAS EQUIPMENT

CG 1198u

TG 2560u

‘ /
Cl- 1200/Caé 60 MBT 17,5 SOL 5.7
5

il

24 HRWQD@ S: 697

\VISIBLE HYDROCARBON INDICATORS.

NOTE: POOH FOR NEW BIT @ 11451' MD ON

MAX GAS 479u

AX CO2 2828ppm

"""""'NOTE: RESUME DRILLING ON 04/12/2011
[ARRRNI

"M*MSILTSTONE = LIGHT GRAY TO DARK GRAY TO

"""""BROWNISH GRAY TO LIGHT OLIVE GRAY IN

COLOR; DENSE TO BRITTLE TO CRUMBLY

"MUYTENACITY: IRREGULAR TO BLOCKY FRACTURE:




IS, P AT ey P A

009TT

004TT

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

TO EARTHY LUSTER; SILTY TO GRITTY

TEXTURE; LAMINAE TO THIN BEDDING

STRUCTURE VISIBLE IN SOME SAMPLES; NO

IACCESSORY MINERALS VISIBLE IN THE

NOTE: FORMATION GAS UPHOLE BLEEDING INTO

'WELLBORE DURING CONNECTION. PRE-CONN

MAXGAS 849u

GASES FROM AROUND 2400 STROKES APPEAR

ON MUDLOG.

SANDSTONE = WHITE TO OFF WHITE TO LIGHT

GRAY TO MEDIUM GRAY TO BROWNISH GRAY

IN COLOR; QUARTZ FRAMEWORK; UPPER FINE

'TO LOWER MEDIUM GRAIN SIZE; WELL TO FAIR

SORTING; SUBROUND TO SUBANGULAR; HIGH

'TO MODERATE SPHERICITY; SOME FROSTED

GRAINS PRESENT; FIRMLY FRIABLE TO

CG 1380u

A\

MODERATELY HARD; GRAIN SUPPORTED;

REACTIVE WITH A 10% HCL SOLUTION;

CALCITE CEMENTATION; 10% TO 30% LITHIC



AV

DAY TOUR

TN | AT W

ICLASTS; NO ACCESSORY MINERALS PRESENT

IIN THE SAMPLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO

IDARK GRAY TO OLIVE GRAY; PLANAR TO SEMI

SPLINTERY TO BLOCKY FRACTURE; TABULAR

ITO PLATY TO WEDGELIKE CUTTINGS HABIT;

§ CG 907u

EARTHY TO VITREOUS LUSTER; INTERBEDDED

'WITH THIN COAL LAMINAE; TRACE VISIBLE

IDEGASSING ON SOME FRAGMENTS; MATTE TO

IABRASIVE TEXTURE; GRADES TO OLIVE GRAY

§G 1134u

SILTSTONE = OLIVE GRAY TO MEDIUM GRAY TO

DARK GRAY; PLATY TO SLI ELONGATED TO

""" TABULAR CUTTINGS HABIT; GRITTY TO

['"*""'SUCROSIC TEXTURE; SPARKLING TO EARTHY

7
I

LUSTER; GRADES TO LIGHT GRAY SANDSTONE;

"""*""INTERBEDDED WITH CARBONACEOUS SHALE

AND SANDSTONE.

COAL = BLACK TO BROWNISH BLACK; PLANAR



000¢T

00TZCT

TO SUBCONCHOIDAL TO ANGULAR FRACTURE;
[ARRRNI

"""VITREOUS TO EARTHY LUSTER; TABULAR TO

B GAS EQUIPMENT

ELONGATED TO PLATY CUTTINGS HABIT;

"'"*"*"SMOOTH TO MATTE TEXTURE; INTERBEDDED

G 543
0 5% *3%y Gas

WITH THIN CARBONACEOUS SHALE AND

"""""OLIVE GRAY SANDSTONE; VISIBLE DEGASSING
[ARRRNI

Flare Ht. 100>

"""""'FROM SAMPLE FRAGMENTS.

100K>]{

100K>/

CARBONACEOUS SHALE = OLIVE GRAY TO DARK

GRAY TO BROWNISH BLACK; MATTE TO SEMI

) Y ) "

| |
MW OUT 9.4 VIS 53 pH 9.7

// / )V "*MMSILTY TEXTURE; EARTHY TO SEMI VITREOUS

L
(.

Lo ~"ILUSTER; SPLINTERY TO PLANAR TO ANGULAR
\ Voo

\ \ (NNNRRI

\ \

) ) ) T

/ / /
\/ [ w‘/ l-\l\l\l\l\II
\ FRACTURE; TABULAR TO PLATY CUTTINGS

HABIT; INTERBEDDED WITH THIN COAL

CG 841u

"""""LAMINAE; NO VISIBLE DEGASSING FROM

[
______ \

SAMPLE FRAGMENTS.

= "™ imam I 1 1 1 1 /. [ARRRNI
N LATARLRY vl fl / '"""SANDSTONE = LIGHT OLIVE GRAY TO OFF
TP N
[ = w1 1 11 “ \) [ARRRNI
B 00 \ \\ ""MIWHITE; PREDOMINANTLY GRAIN SUPPORTED
- rmam 0 / “,,f‘ / .
= = =L LINE IR ‘t\ ‘\ ~
| | (NNNRRI
c-548,
\ WITH SILICA AND MINOR AMOUNTS OF LIGHT
> (N
\ \‘\ \ g
MUD DATA @\1215¢ -
[ | """"OLIVE GRAY ARGILLACEOUS CEMENT; WELL

“‘ “ | 1
‘ [ ‘ (TETTYT
Lo
MW §f5 VIS 16/PV 16 YP 26
/

/

"MUNSORTED:; MODERATE SPHERICITY; SUBROUND




'TO SUBANGULAR; VERY FINE TO FINE GRAIN;

————— > APyz_ 66 725?2/17 pH lf%

INTERBEDDED WITH THIN COAL LAMINAE;

CG 720u 24 HR MUD L/}S>S: 2136

MODERATE HARD TO FIRM FRIABLE; TRACE

00c¢1

AMOUNTS OF SEDMENTARY LITHICS AND

CARBONACEOUS MATERIAL; GRADES TO OLIVE

‘ \ [ARRRN|
N FIGRAY SILTSTONE.

SILTSTONE = OLIVE GRAY TO DARK GRAY TO

N NN )

""""""MEDIUM GRAY; SPARKLING TO EARTHY LUSTER,;
[ARRRNI

"""MGRITTY TO SUCROSIC TEXTURE; IRREGULAR TO
[ARRRNI

WF 200

BLOCKY TO PLANAR FRACTURE; TABULAR TO

""""WEDGELIKE TO PLATY CUTTINGS HABIT; GRADE

W

'TO LIGHT GRAY SANDSTONE; INTERBEDDED

00€CT

""**"MWITH CARBONACEOUS SHALE AND SANDSTONE.

SILTSTONE = MEDIUM GRAY TO MEDIUM DARK
[ARRRNI

GRAY TO GRAYISH BLACK TO BROWNISH GRAY

-5

et

NIGHT TO =
™ - | 1 1 1 1
™ -l 1 1 1 1
e AX GAS 506u
) [ G289 FUTO OLIVE GRAY IN COLOR; TOUGH TO DENSE
. | | /:‘ (N
< r nnnn
N ‘.
| ‘ s TO BRITTLE TENACITY; IRREGULAR TO BLOCKY
| [ARRRN|
““ ,‘ TIIIL
- [ ["TO PLANAR FRACTURE; MASSIVE TO PLATY
- \\ .‘.‘.‘.‘.‘.“‘
\ \
- ’/“ /( [
{9 ~CUTTINGS HABIT; EARTHY TO DULL LUSTER;
| [
CG l N [ARRRN|
N Ny i) TY TO GRITTY TO TEXTURE: THIN TO

7



?%

<100§

04/14/2011

?
i
|

oovet

00S¢T

009¢1

LAMINAE STRUCTURE VISIBLE IN SOME

M AS 740u

SAMPLES; INTERBEDDED WITH SANDSTONE AND

CARBONACEOUS SHALE.

NOTE: LOSE PARTIAL FLOW @ 12422' WITH
[ARRRNI

MODERATE CHANGE IN LOSSES.

MAX GAS 1904u

07u )
0 Ttl Gas 1K>

"""""'CARBONACEOUS SHALE = GRAYISH BLACK TO

BLACK IN COLOR; BRITTLE TO CRUNCHY
[ARRRNI

TENACITY; IRREGULAR TO PLANAR FRACTURE;

"""""PLATY TO WEDGELIKE TO BLADED CUTTINGS

0 Co2

0 Flare Ht.

40K>,

100>

<10

<10

HABIT; EARTHY TO DULL TO SLIGHTLY WAXY

"""MLUSTER; SMOOTH TO CLAYEY TEXTURE; THIN

'TO LAMINAE STRUCTURE VISIBLE; NO

"""""ACCESSORY MINERALS VISIBLE.

CG 480u

SANDSTONE = WHITE TO OFF WHITE TO LIGHT

""""GRAY TO MEDIUM GRAY TO BROWNISH GRAY
[ARRRNI

IN COLOR; QUARTZ FRAMEWORK; UPPER FINE
[ARRRNI

TO LOWER MEDIUM GRAIN SIZE; WELL TO FAIR

SORTING; SUBROUND TO SUBANGULAR; HIGH

<=TO MODERATE SPHERICITY; SOME FROSTED



IAY§

00421

008¢T

MAX GAS 68;

(
\
‘MW(’/IN 9.4 VIS'55 pH 9.8
N
)

MW égT 9.4 VIS 55 pH 9.8

""GRAINS PRESENT; FIRMLY FRIABLE TO

MODERATELY HARD; GRAIN SUPPORTED;

SLIGHT TO NO REACTION WITH A 10% HCL
|

"'SOLUTION INDICATING SILICA CEMENTATION;

CG 1078u

)

"INTERBEDDED WITH SILTSTONE, CARBONACEOUS

SHALE AND COAL; COAL OBSERVED DEGASSING

"""""IN THE SAMPLE; NO ACCESSORY MINERALS

\VISIBLE IN THE SAMPLE.

""""NOTE: HIGH GAS AT 12710' FROM WORKING ON

nip) UG NOZZLE AT BIT.

lCOAL = BLACK IN COLOR; CRUMBLY TENACITY;

IRREGULAR TO BLOCKY TO CONCHOIDAL

FRACTURE; MASSIVE CUTTINGS HABIT; WAXY

'TO GREASY TO RESINOUS LUSTER; SMOOTH

'TEXTURE; NO VISIBLE STRUCTURE; OBSERVED

IDEGASSING IN THE SAMPLE.

El- -

IGRAY TO LIGHT GRAY; PREDOMINANTLY GRAIN

SANDSTONE = OFF WHITE TO LIGHT OLIVE

'SUPPORTED WITH SILICA AND KAOLIN CEMENT:



e TE-.- i

ROLLINS @ 12840 TRt

ROUND TO SUBANGULAR; MODERATE TO HIGH

MW QUT‘\9.4 VIS 56 pH 9.4

SPHERICITY; WELL SORTED; 1-3% COAL/

CARBONACEOUS SHALE FLECKS; FIRM FRIABLE

'TO HARD; VERY FINE TO UPPER FINE GRAIN;
| LI I I N N H BN N |

"""""ABUNDANT LOOSE GRAIN SAND; VERY FINE TO

G 226u

""*"""FINE TO LOWER MEDIUM GRAIN; TRANSLUCENT

''""""TO TRANSPARENT; MINOR ABRASION ON GRAINS

006¢T

DUE TO POSSIBLE PDC BIT ACTION; NO

VISIBLE HYDROCARBON INDICATORS; INTERBED

""*""MWITH THIN CARBONACEOUS SHALE LAMINAE.

VT W T

T | 1 1 1 1 1 1
T | 1 1 1 1 1 1
| il - 1 1 1 1 1 1
| il - 1 1 1 1 1 1
| il - 1 1 1 1 1 1
™ i 1 1 1 1 1 1 1
-1 1 1 1
G 548u i)
TRANSCOZZETTE.@ 13000' ' ‘
<100 = Ttl Gas 1K>y

CARBONACEOUS SHALE = OLIVE GRAY TO

BROWNISH BLACK TO DARK GRAY; PLATY TO

WEDGELIKE CUTTINGS HABIT; SPLINTERY TO
[ARRRNI

PLANAR TO ANGULAR FRACTURE; MATTE TO

ABRASIVE TEXTURE; INTERBEDDED WITH THIN
[ARRRNI

COAL LAMINAE; VISIBLE DEGASSING ALONG

000€T

<80 Avg WO

0 co2 40K><1!

FRACTURES; EARTHY TO VITREOUS LUSTER.

0 FlareHt-  100>x10°

"""""SILTSTONE = OLIVE GRAY TO MEDIUM GRAY;

MW IN 9.4/ VIS 61 pH 9.9
IRREGULAR TO PLANAR TO HACKLY FRACTURE;

COZZETTE @ 130 CALIB GAS EQUIPMENT MW OUT 9.5 VIS 59 pH 9.7
| ——— R R

SPARKLING TO SEMI EARTHY LUSTER; GRITTY




- -0 "'""""TO SUCROSIC TEXTURE; GRADES TO LIGHT

(

e -—-1 11 A
TEEE- =
= -- 0 CE 619 ) ) |
- ! I ""'""GRAY SANDSTONE; INTERBEDDED W/ BROWNISH
D —-—- 01 N T
TEEE- ~ oy
= -- 0 g |
0000000 ""'""GRAY CARBONACEOUS SHALE AND OLIVE GRAY
- “‘\’ | . [ARRRN|
- S ""'""SANDSTONE; CRUNCHY TO HARD TENACITY.
- N [ARRRN|
- \\\ (LRRRT|
o MEUD DATA @ 13124

=COAL = BLACK TO BROWNISH BLACK; BLOCKY

"'""""TO SUBCONCHOIDAL TO SPLINTERY FRACTURE;
[ARRRNI

VITREOUS TO SLIGHTLY EARTHY LUSTER,;

TABULAR TO PLATY TO ELONGATED CUTTINGS

00TET

)
it HABIT; SMOOTH TO MATTE TEXTURE; INTERBED
. \
\\ 7
\ 1
\ ) "'"""W/ CARBONACEOUS SHALE; VISIBLE DEGASSING

N
FROM SAMPLE FRAGMENTS.
\ i
/ T
/ ;/
\\i [y

"""MSILTSTONE = MEDIUM GRAY TO MEDIUM DARK

5u

S
S

GRAY TO GRAYISH BLACK TO BROWNISH GRAY

‘ S ‘

00ceT

'TO OLIVE GRAY IN COLOR; TOUGH TO DENSE

g w
lht
)

) 1

"*""TO BRITTLE TENACITY; IRREGULAR TO BLOCKY

N I'"TO PLANAR FRACTURE; MASSIVE TO PLATY

MWAIN 9.4 VIS 53 pH 10.3
N

) 1
(

f\) | .

CUTTINGS HABIT; EARTHY TO DULL LUSTER,;

SILTY TO GRITTY TO TEXTURE; THIN TO

Z%

(Mw QUT 9.5 VIS 65 pH 8.5
L

~
\

LAMINAE STRUCTURE VISIBLE IN SOME

MMUNSAMPLES: INTERBEDDED WITH SANDSTONE,




{
|

04/15/201

CORCORAN CP @ 13350

!
i

DAY TO%

00€ET

00vET

ik
§

"'"""CARBONACEOUS SHALE AND SOME COAL; NO

IACCESSORY MINERALS VISIBLE IN THE

""" CARBONACEOUS SHALE = GRAYISH BLACK TO

BLACK IN COLOR; BRITTLE TO CRUNCHY

"TENACITY; IRREGULAR TO PLANAR FRACTURE;

"PLATY TO WEDGELIKE TO BLADED CUTTINGS

ﬁs 1286u

CG 835u

GAS 1218u

HABIT; EARTHY TO DULL TO SLIGHTLY WAXY
[N

"LUSTER; SMOOTH TO CLAYEY TEXTURE;

"LAMINAE TO NO VISIBLE STRUCTURE PRESENT

IN THE SAMPLE; INTERBEDDED WITH

SANDSTONE AND SILTSTONE; TRACE COAL

"VISIBLE IN THE SAMPLE.

SANDSTONE = OLIVE GRAY TO OFF WHITE TO

LIGHT GRAY; PREDOMINANTLY GRAIN SUPPORT

'WITH SILICA AND MINOR KAOLIN CEMENT;

§ CG 1237u

""*"""IFINE TO FINE GRAIN; 2-4% CARBONACEOUS

'WELL SORTED; MODERATE SPHERICITY; VERY

""" MATERIAL; THINLY INTERBEDDED WITH COAL

LAMINAE; FIRM FRIABLE TO HARD:; ROUND TO



<100

I

R

0>

<80

Avg WO

0>

N AN WA N RN

00SET

009€T

00LET

0

SUBANGULAR; MINOR AMOUNTS OF LOOSE VERY

Flare Ht.

AX GAS 1545u

/
/ b
/
/‘ j -
00K

00K>{

FINE GRAIN SAND; CLEAR TO OPAQUE; NO

100K>

VISIBLE HYDROCARBON INDICATORS; SLIGHT

100 [ARRRNI
[""""""TO MODERATE REACTION TO HCI.
100K>].
[ARRRNI
~SILTSTONE = OLIVE GRAY TO DARK GRAY;

HARD TO CRUNCHY TENACITY; IRREGULAR TO

PLANAR FRACTURE; WEDGELIKE TO PLATY TO
[ARRRNI
[ARRRNI
""""TABULAR CUTTINGS HABIT; GRITTY TO SILTY
TEXTURE; SPARKLING TO EARTHY LUSTER;
[ARRRNI
""""INTERBEDDED WITH CARBONACEOUS SHALE/

SANDSTONE; TR FLECKS OF CARBONACEOUS

MATERIAL IN SAMPLE FRAGMENTS.

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

['*""TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN

CG 648u
/
\
¢ (
\
\\
\ \ (NRANNI
\\\ \ [y
/
,‘ /\ (LLEERT|
\ / / T
MW IN 8.4/VIS 56 pH 10.0
¢l /\
\ [RERENI
\\> \\ / T
Mv(ouﬂg.z‘@ VIS 53 pH 9.9
/ ! /
) yd
CG 1007y

SUPPORTED WITH SILICA AND MINOR KAOLIN
[ARRRNI

"""""'CEMENT; ARGILLACEOUS FILLED INTERSTICES;

'WELL SORTED; VERY FINE TO LOWER FINE
[ARRRNI

"""""GRAIN; SUBROUND TO SUBANGULAR; THIN

COAL LAMINAE INTERBEDDED IN SAMPLE

FRAGMENTS:; FIRM FRIABLE TO HARD; ABUND



{
[ T T T B R T g

LOOSE GRAINS AT SAMPLE DEPTH 11740 AND

"1*""13770'; TRANSLUCENT TO CLEAR; FINE TO
[ARRRNI

"""""LOWER MEDIUM GRAIN; ROUND TO SUBANG.

T T T T R T T T | y \ (N

T T T T R T T T | S -

= R f == INOTE: TD WELL ON 04/15/2011 AT 13772' MD
T T T T R T T T | | (N

T T T T R T T T | ‘\, (N

e NN NN NN NN NN \ \ ||||||\\(13574-TVD)

T T T T R T T T | N \

At VYAV,

008€T

The log data, interpretations and recommendation provided by Canrig are inferences and assumptions based on measurements of drilling fluids. Such inferences and assumptions are not infallible and reasonable professionals
may differ. Canrig does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Canrig, its officers, agents or employees. Canrig 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.









