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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: 1" = 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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MUD DATA: 4762'
MW 9.3+ VIS 51 PV 13 YP 26
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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.L.W.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
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.

|SHALE = DARK YELLOWISH BROWN TO GRAYISH

BROWN TO MODERATE YELLOWISH BROWN;

CG Ou

WIN91+VIS%’J’A
MW QUT 92 VISA2 pH 117

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

CG Ou

LUSTER; THINLY INTERBEDDED W/ SILTSTONE

JAND PALE YELLOWISH BROWN SANDSTONE;
ICRUMBLY TO STIFF TENACITY.

|SHALE = DARK YELLOWISH BROWN TO MOD

i
ik
o

[YELLOWISH BROWN TO VERY DUSKY RED;

PLANAR TO SPLINTERY TO HACKLY FRACTURE;
DULL EARTHY TO TRACE SPARKLING LUSTER,;

/GRADES TO PALE YELLOWISH BROWN

SILTSTONE; TR FRAGMENTS OF PALE BROWN

%G}-G o3y Ttl Gas 100><10 100K>|
0 C02 40K><10 n C-2 100K>
<0 Flare Ht. 100><10 rop C-3 100K>|
<10 Butn C-4 100K>
<10 Pent C-5 100K>

MW IN 9.1+ VI pH113

|LIMESTONE.
ISANDSTONE = VERY DUSKY RED TO PALE

YELLOWISH BROWN TO LIGHT GRAY; HARD

|TO VERY HARD; PREDOMINANTLY GRAIN

CG1lu

MW OUT g, 2%47 pH 11.3

SUPPORTED WITH SILICA AND MINOR CALCITE

ICEMENT; MODERATELY CALCAREOUS; VERY
IFINE TO UPPER FINE GRAIN; GRADATION TO
|SILTSTONE; 2-4% LITHIC FLECKS IN SAMPLE
[FRAGMENTS; INTERBEDDED WITH SILTSTONE

i

IAND SHALE; FAIRLY SORTED; LOW TO MOD

/SPHERICITY; ANGULAR TO SUBROUND; NO
VISIBLE HYDROCARBON INDICATORS.

|SHALE = DARK YELLOWISH BROWN TO VERY

CGOu

CALIB GAS EQUIPMENT

DUSKY RED TO MODERATE YELLOWISH BROWN;

|SCALY TO WEDGELIKE TO PLATY CUTTINGS

HABIT; CLAYEY TO SILTY TEXTURE; GRADES
'TO SILTSTONE; CRUMBLY TO STIFF TENACITY;
EARTHY LUSTER; MASSIVE STRUCTURE WITH

MWIN93VIS%pH 11.1

MW QUTO3VIS48pH 11.0

MOTTLED COLORS.

/SHALE = MODERATE YELLOWISH BROWN TO
DARK YELLOWISH BROWN TO VERY DUSKY
RED; CLAYEY TO SILTY TEXTURE; PLANAR

CG Ou

{TO SPLINTERY TO ANGULAR FRACTURE; SCALY

'TO WEDGELIKE TO FLAKY CUTTINGS HABIT;

DULL TO EARTHY LUSTER; GRADES TO PALE
IYELLOWISH BROWN SILTSTONE.

SHALE = DARK YELLOWISH BROWN TO PALE

IYELLOWISH BROWN MOTTLED WITH VERY
IDUSKY RED; CLAYEY TO SILTY TEXTURE;
|SOFT TO CRUMBLY TENACITY; DULL EARTHY
JLUSTER; IRREGULAR TO ANGULAR TO PLANAR

CG Ou

H
1

JFRACTURE; WEDGELIKE TO TABULAR TO PLATY

CUTTINGS HABIT; GRADATION TO SILTSTONE;
MINOR TO MODERATE REACTION TO HCI; TRACE

JAMOUNTS OF LIMESTONE FRAGS IN SAMPLE.

MW IN 9.3 VISEDHIO 0
MW QUTO3VES47 pH 104

SILTSTONE = MODERATE YELLOWISH BROWN

{TO GRAYISH RED MOTTLED WITH MEDIUM GRAY;
/SEMI NODULAR TO ELONGATED TO PLATY
{CUTTINGS HABIT; SILTY TO GRITTY TEXTURE;

SPARKLING LUSTER; MINOR LOOSE FINE GRAIN

CG 0O

T

SAND IN SAMPLE FRAGMENTS; GRADATION TO

/ISANDSTONE.
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MUD DATA @ 5572

MW 9.35 VIS 50.PV 17 YP 23

API FL 8.4 GELS 8/12/15 pH 10.30
Cl- 800 Ca+ 40 MBT 17.5 SOL 5.3
24 HR MUD 1 O%S: 238.6

AX GAS12u

MW IN 9.3 VIS 47-pH 10.5
MW QUT 94 VIS 4 105

CG Ou

CG Ou

V/’\\/WWM

D g~

MW IN 9.3+ VIS 50 pH 10.4
MW QUT 94 VIS 44 pH 104

CG Ou

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
|SORTING; SUBANGULAR TO SUBROUND
JANGULARITY; MODERATE TO HIGH SPHERICITY;
[EASILY FRIABLE TO MODERATELY HARD

HARDNESS; 10 - 30% LITHIC CLASTS IN THE

|SAMPLES; INTERBEDDED WITH SILTSTONE
JAND SHALE; NO ACCESSORY MINERALS
VISIBLE IN THE SAMPLE.

SILTSTONE =MODERATE YELLOW TO YELLOWISH

IGRAY 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

IGRANULAR TEXTURE; NO VISIBLE STRUCTURE
IPRESENT IN THE SAMPLE; KAOLINITE CLAY
JPRESENT IN THE SAMPLE AS AN ACCESSORY
MINERAL.

SHALE = VERY LIGHT GRAY TO GRAY TO A

IGRAYISH BROWN TO GRAYISH ORANGE IN

COLOR; BRITTLE TO CRUMBLY TO CRUNCHY
TENACITY; IRREGULAR TO PLANAR FRACTURE;

JPLATY TO FLAKY TO WEDGELIKE TO BLADED
ICUTTINGS HABIT; SMOOTH TO CLAYEY

TEXTURE; LAMINAE TO NO VISIBLE STRUCTURE

{PRESENT IN THE SAMPLE; KAOLINITE CLAY
{PRESENT IN THE SAMPLE AS AN ACCESSORY
MINERAL,; INTERBEDDED WITH SILTSTONE AND
/SANDSTONE; SAMPLE CONTAINS TRACE
JAMOUNTS OF A GREEN MINERAL POSSIBLY

CHLORITE.

/SANDSTONE = WHITE TO VERY LIGHT GRAY TO
/A YELLOWISH BROWN TO A BROWNISH GRAY

VRS SiEE SERRSEE S SRS SEE S ailS S= S G S

CG10u

COLOR; QUARTZ FRAMEWORK WITH UPPER

IFINE TO LOWER MEDIUM GRAIN SIZE; WELL TO

FAIR SORTING WITH SOME SAMPLES BEING

VERY WELL SORTED; ROUND TO SUBANGULAR

IANGULARITY; HIGH TO MODERATE SPHERICITY;

100>

7 ?
<10 Meth C-1 100K>

FROSTED GRAIN PRESENT ON SOME SAMPLES;
EASILY FRIABLE TO FRIABLE TO MODERATELY

HARD HARDNESS; MODERATE TO SLIGHT
REACTION TO 10% HCL SOLUTION; SILICA

CEMENTATION WITH SOME CALCITE

Cco2

GAS 22u
0 Ttl Gas
0
<0

40K>,

ICEMENTATION; KAOLINITE CLAY PRESENT AS
/AN ACCESSORY MINERAL; >10 -30% LITHIC
ICLASTS.

|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

GRANULAR TEXTURE; NO VISIBLE STRUCTURE

JPRESENT IN THE SAMPLE; ACCESSORY

MINERALS IN THE SAMPLE INCLUDE KAOLINITE
CLAY.

INOTE = TRIPPING OUT OF THE HOLE TO

LAY DOWN DIRECTIONAL TOOLS @ 6181' MD.

ISHALE = 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

LUSTER; GRADES TO GRAYISH RED SILTSTONE.

/SANDSTONE = OFF WHITE TO GRAYISH RED

MOTTLED WITH MODERATE YELLOWISH BROWN

JAND 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;

THINLY INTERBEDDED WITH SILTSTONE; HARD

{TO VERY HARD; NO VISIBLE HYDROCARBON

INDICATORS; TRACE ACCESSORY MINERAL OF

MICRO PYRITE ON SAMPLE FRAGMENTS.

<10 n C-2 100K>
Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>
CcGou <V IN 9.3+ iEEDhG .2 100K>,
FMW QUT 9 2+v§qu 10.2
CG Ou }
C-1
MUD DATA @ 6181’
MW 9.30 VIS 50 PY 15 YP 26
TG 85u API FL 8.2 GELS 843/17 pH 9.50
Cl- 800 Ca+ 20 MBT 20.0 SOL 5.5
CG5u 24 HR MUD LOSS4105
MW IN 9.3 VIS 4§;9.5
MW OUT 9.4 VISBOpH 95
CG3u — Z
C-1 %
CG 2u }
MAX-GAS 136u

5N
MW | pH 9.3
MW QUT 94 VIS 47 pH

ISILTSTONE = GRAYISH RED TO PALE BROWN TO

GRAYISH BROWN TO MODERATE YELLOWISH
BROWN IN COLOR; BRITTLE TO CRUMBLY
TENACITY; IRREGULAR TO BLOCKY FRACTURE;

IMASSIVE TO TABULAR CUTTINGS HABIT; DULL

CG9u
<0 Ttl Gas

400>

< Méé 100K>|

[TO EARTHY TO LUSTER; SILTY TO GRITTY TO

SLIGHTLY GRANULAR TEXTURE; THIN TO

LAMINAE BEDDING STRUCTURES VISIBLE
IN THE SAMPLE; NO ACCESSORY MINERALS

VVISIBLE IN THE SAMPLE; INTERBEDDED WITH

EO CcO2
0 Flare Ht.

40K>,
100>

0 Ethn C-2 100K>
>10 Prop C-3 100K>
10 n C-4 100K>
1%0 Pent C-5 100K>
c-21

/SANDSTONE AND SOME SHALE.

|SANDSTONE = WHITE TO VERY LIGHT GRAY TO
MEDIUM LIGHT GRAY TO LIGHT BLUISH GRAY
|TO GRAYISH BLUE GREEN TO A GRAYISH RED

CG 18011

TO A DARK REDDISH BROWN COLOR; QUARTZ

[FRAMEWORK; VERY FINE TO LOWER MEDIUM

GRAIN SIZE: VERY WELL TO FAIR SORTING;
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AX GAS 42u

CG 7u

X‘ IN94VISSOZH95
MW UT 9.4 VIS 49 pH 10.0

CG 15u
AX GAS 38u

193u
MAX GAS

f Ttl Gas

400><10

SUBANGULAR TO SUBROUND ANGULARITY; HIGH

{TO MODERATE SPHERICITY; SOME FROSTED
JAND POLISHED GRAINS PRESENT IN THE

SAMPLE; SLIGHT TO NO REACTION WITH A
10% HCL SOLUTION; PRIMARILY SILICA

{CEMENTATION; NO BEDDING STRUCTURES
VISIBLE IN THE SAMPLE; NO IDENTIFIABLE

IACCESSORY MINERALS PRESENT IN THE

/SAMPLE; SOME SAMPLES SHOW GRADING WITH

YELLOWISH BROWN SILTSTONE; SAMPLE

INTERBEDDED WITH SILTSTONE AND SOME
'SHALE; FEW LITHIC FRAGMENTS INCLUDED
IN THE SANDSTONE SAMPLES.

|SILTSTONE = GRAYISH RED TO PALE BROWN TO

GRAYISH BROWN TO MODERATE YELLOWISH
BROWN IN COLOR; BRITTLE TO CRUMBLY
TENACITY; IRREGULAR TO BLOCKY TO MOTTLED

IFRACTURE; MASSIVE TO PLATY TO TABULAR
ICUTTINGS HABIT; EARTHY TO DULL LUSTER,;
/SILTY TO GRITTY TEXTURE; NO VISIBLE
|BEDDING STRUCTURES PRESENT.

|SHALE = VERY LIGHT GRAY TO GRAY TO

MEDIUM GRAY TO GRAYISH BROWN IN COLOR;

BRITTLE TO CRUMBLY TO CRUNCHY AND

OCCASIONALLY PULVERULENT; IRREGULAR TO
BLOCKY TO PLANAR FRACTURE; MASSIVE TO

JPLATY TO WEDGELIKE TO BLADED CUTTINGS
HABIT; SMOOTH TO CLAYEY TEXTURE WITH

SOME SAMPLES BEING ALMOST SILTY; LAMINAE
'TO THIN STRUCTURES VISIBLE IN THE
SAMPLES; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE.

|CARBONACEOUS SHALE = BLACK TO VERY

DARK GRAY IN COLOR; BRITTLE TO CRUNCHY

TENACITY; IRREGULAR TO PLANAR FRACTURE;
|PLATY TO WEDGELIKE TO BLADED CUTTINGS
JHABIT; EARTHY TO DULL TO WAXY OR GREASY
ILUSTER; SMOOTH TO CLAYEY TEXTURE WITH
|SOME SAMPLES BEING SLIGHTLY SILTY;

Cc0o2
Flare Ht.
CG52u

40K><;I_3> ) thn C-2
100>< / Prop C-3

<10 ¢
<hy N 9,3 VSBERHEE

Mwou‘rtmv A5 pH 96

{LAMINAE TO THIN STRUCTURE VISIBLE IN THE
1SAMPLE; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE; INTERBEDDED WITH SHALE,
JSILTSTONE AND SANDSTONE.

LGAQ 95U

|SHALE = VERY LIGHT GRAY TO GRAY TO

MEDIUM GRAY TO GRAYISH BROWN IN COLOR;
BRITTLE TO CRUMBLY TO CRUNCHY AND

JOCCASIONALLY PULVERULENT; IRREGULAR TO
JBLOCKY TO PLANAR FRACTURE; MASSIVE TO

&; 135u

JPLATY TO WEDGELIKE TO BLADED CUTTINGS
JHABIT; SMOOTH TO CLAYEY TEXTURE WITH
1SOME SAMPLES BEING ALMOST SILTY; LAMINAE

'TO THIN STRUCTURES VISIBLE IN THE

1SAMPLES; NO ACCESSORY MINERALS VISIBLE

CG32u

i3S
é

JIN THE SAMPLE.
1CARBONACEOQOUS SHALE = BLACK TO VERY DARK

GRAY IN COLOR; DENSE TO BRITTLE TO

ICRUNCHY TENACITY; IRREGULAR TO PLANAR

i
o

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

{THIN TO LAMINAE BEDDING STRUCTURES

%AX GAS 54u

¢

VISIBLE ON THE SAMPLES; INTERBEDDED
WITH SANDSTONE, SHALE AND SILTSTONE;

TRACE AMOUNTS OF PYRITE VISIBLE IN THE

|SAMPLE AS AN ACCESSORY MINERAL.

IN93+ i}ﬁpHQE
WOIJTtm I%AnHQ

_.NOTE: LOSE RETURNS @ 7312'. REGAIN
PARTIAL RETURNS @ 7316'. FULL RETURNS @
{7330

ISANDSTONE = WHITE TO VERY LIGHT GRAY TO

1GRAY TO MEDIUM DARK GRAY TO BROWNISH

GRAY TO A GRAYISH RED COLOR; QUARTZ
FRAMEWORK; UPPER FINE TO LOWER
MEDIUM GRAIN SIZE; WELL TO FAIR SORTING

JWITH 10 - 30% LITHIC FRAGMENTS INCLUDED;

RN )\
\) 2
£ ”
2 = S
u Ay
(‘-/'a 43 24
i
<«
~ \
MAX GAS 68u it )
/// L
//
[}

ISUBANGULAR TO SUBROUND ANGULARITY;

HIGH TO MODERATE SPHERICITY; FROSTED

1GRAINS DUE TO MECHANICAL ABRASION;
IMANY LOOSE GRAINS IN SAMPLE; FRIABLE

TO FIRMLY FRIABLE TO MODERATELY HARD;

MAXGAS 100u

A
MW |N9 3&@ pH 10.
MW QUT-93 x§j§\ﬁ\n

GRAIN SUPPORTED; MODERATE REACTION
'WITH A 10% HCL SOLUTION; NO BEDDING

J/STRUCTURES VISIBLE IN THE SAMPLE; TRACE
JAMOUNTS OF PYRITE VISIBLE IN THE SAMPLE
/AS AN ACCESSORY MINERAL; SOME TRACE

n C-

<0 Ttl Gas 400><10 100K>|
<0, CcO2 40K><1 2 100K>|
<0\ G 4sflare Ht. 100> rop C-3 100K>
100K>|
100K>|

{CARBONACEOUS MATERIAL IN THE FORM OF
COAL PRESENT IN THE SAMPLE.

ISILTSTONE = GRAY TO MEDIUM GRAY TO
JA REDDISH BROWN COLOR; DENSE TO BRITTLE

1TENACITY; IRREGULAR TO BLOCKY FRACTURE;
IMASSIVE TO TABULAR CUTTINGS HABIT;
JEARTHY TO DULL LUSTER; SLITY TO GRITTY
1TO GRANULAR TEXTURE; NO VISIBLE BEDDING
|STRUCTURES; PYRITE VISIBLE IN SMALL

CG 22u

IN 9. SZIS 51 pH lz
(')IJT IM3VIS48pHO 8

JVEINS AND INCLUSIONS IN SOME OF THE

SAMPLES; SOME COAL DEGASSING IN THE

ISAMPLE.
ICARBONACEOUS SHALE = BROWNISH BLACK TO

~ N

\
\/
\vwﬁ

IOLIVE GRAY TO DARK GRAY; SCALY TO PLATY

'TO ELONGATED CUTTINGS HABIT; CLAYEY TO

ISLIGHTLY SILTY TEXTURE; EARTHY TO SEMI
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L CG 46u
LOSE RETURNS

CG 4u

206u

CG9u

[ A———\p R

S N

VITREOUS LUSTER; SPLINTERY TO PLANAR TO
IANGULAR FRACTURE; GRADATION TO OLIVE

IGRAY SILTSTONE; THINLY INTERBEDDED WITH
ICOAL LAMINAE; TRACE ACCESSORY MINERAL OF
JFRAMBOIDAL PYRITE AND PYRITIC VEINING.

INOTE: LOSE FULL RETURNS AT 7808'. GAIN
{PARTIAL RETURNS AT 7820'.

/SHALE = MEDIUM GRAY TO LIGHT GRAY; PLATY

'TO ELONGATED TO TABULAR CUTTINGS HABIT;

{CLAYEY TEXTURE; EARTHY TO DULL LUSTER;

MINOR FLECKS OF CARBONACEOUS SHALE IN
SAMPLE FRAGMENTS; TRACE ACCESSORY

IMINERAL OF PYRITE ON FRACTURED SURFACE.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
MOTTLED WITH OLIVE GRAY; PREDOMINANTLY
GRAIN SUPPORTED WITH SILICA CEMENT;

/SUBANGULAR TO SUBROUND; MODERATE

SPHERICITY; FAIR TO WELL SORTED; VERY
FINE TO FINE GRAIN; TRACE ACCESSORY
MINERALS OF CHLORITE AND MICRO PYRITE;
GRADATION TO LIGHT MED GRAY SILTSTONE;
MOD HARD TO HARD; THINLY INTERBEDDED

WITH SILTSTONE AND SHALE; NO VISIBLE
HYDROCARBON INDICATORS; 1-3% DARK LITHIC

FRAGMENTS IN SAMPLE SPECIMENS.

|SHALE = LIGHT GRAY TO MEDIUM GRAY; PLATY

'TO WEDGELIKE TO SCALY CUTTINGS HABIT,
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.

SHALE = MEDIUM GRAY TO LIGHT GRAY; SCALY

{TO ELONGATED TO PLATY CUTTINGS HABIT;

CLAYEY TO SILTY TEXTURE; DULL TO EARTHY
LUSTER; THINLY INTERBEDDED W/ SILTSTONE;

IMASSIVE STRUCTURE; TRACE ACCESSORY

MINERAL OF PYRITE.
|SILTSTONE = MEDIUM GRAY TO LIGHT GRAY

MOTTLED WITH GRAYISH RED; TOUGH TO

ICRUNCHY 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

{TO FLAKY TO TABULAR CUTTINGS HABIT,

PLANAR TO SPLINTERY TO BLOCKY CUTTINGS
HABIT; CLAYEY TO SILTY TEXTURE; DULL TO

[EEARTHY LUSTER; MASSIVE STRUCTURE WITH

THINLY INTERBEDDED WITH SILTSTONE.

|SHALE = MEDIUM GRAY TO LIGHT GRAY
MOTTLED WITH GRAYISH RED; PLATY TO

SCALY TO WEDGELIKE CUTTINGS HABIT; DULL

{TO EARTHY LUSTER; GRADATION TO LIGHT

GRAY SILTSTONE; MASSIVE STRUCTURE WITH

{THIN INTERBEDDED LAMINAE OF SILTSTONE.

NOTE: LOSE FULL RETURNS AT 8507'. REGAIN

PARTIAL RETURNS @ 8551'. FULL RETURNS

/@ 8575

/SHALE = LIGHT GRAY TO MEDIUM GRAY; PLATY

'TO SCALY TO WEDGELIKE CUTTINGS HABIT,

SILTY TO MATTE TEXTURE; EARTHY LUSTER;
'TRACE ACCESSORY MINERALS OF MICAS AND
PYRITE; HACKLY TO IRREGULAR TO PLANAR

JFRACTURE; THINLY INTERBEDDED WITH LIGHT
IGRAY SILTSTONE.

GAS 2280

Ocg 19y Ttl Gas 400><10 Meth 100K>|
0 Cc0o2 40K><10 Ethn C 100K>|
0 Flare Ht. 100><10 Prop G-3 100K>|
Butn €-4 100K>
<10 PentC-5 100K>
MW IN 9.2+ VIS 53 pH 10.5
W OUT 9.3 VIS 50 Kg.s
CG 10u ;
J?
4321
i;\')
CG 5u i /
% MWHIN 9.2 VIS 52 pHgkf?
MW QUTO3VIS47 pHQ 6
CG 4u / f
ALIB GAS EQUIPMENT ./’3 21
OSE RETURNS @ 8507' ///
CG N/IA
PARTIAL RETURNS @ 8551
MW IN 9.2+ VISS50 pH 10.1
MW QUT 9.2+ V| 4 pH 10.0
é CG 1u
2 Ttl Gas MethiC-1 100K>|
<0 CcO2 Ethn £-2 100K>|
0 Flare Ht. Prop 100K>|
Butn C-4 100K>
Pent C. 100K>

/SANDSTONE = OFF WHITE TO LIGHT GRAY;

PREDOMINANTLY LOOSE GRAINS; VERY FINE TO
UPPER FINE GRAIN; LOW TO MOD SPHERICITY;

'ROUND TO SUBANGULAR; WELL SORTED;

L

TRANSPARENT TO TRANSLUCENT; MINOR
IABRASION DUE TO PDC BIT ACTION; TRACE

JACCESSORY MINERALS OF CHLORITE MICA AND

MICRO PYRITE; SLIGHTLY TO MODERATELY

ICALCAREOUS; 1-3% CARBONACEOUS FLECKS IN

2 ISSOpH&
IS 48 pH A5

PRESERVED SAMPLE SPECIMENS; 10-20% OF

|SAMPLE AS PRESERVED SANDSTONE; GRADES

TO LIGHT GRAY SILTSTONE.
SHALE = LIGHT GRAY TO MEDIUM GRAY WITH

MINOR DARK GRAY; PLATY TO WEDGELIKE TO

{ELONGATED CUTTINGS HABIT; MATTE TO SILTY

TEXTURE; EARTHY LUSTER; GRADES TO LIGHT

/GRAY SILTSTONE; CRUNCHY TO MODERATE

HARD TENACITY.

~C-21

ISILTSTONE = 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

0

TEXTURE; SPARKLING TO EARTHY LUSTER;

IGRADATION TO LIGHT GRAY SANDSTONE;

ELONGATED TO SCALY TO TABULAR CUTTINGS
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0016

0086

CG 46u

LOSE RETURNS @ 9013'

TOTCO DOWN

<0 Tl Gas 400><10 Meth C-1 100K>|
<0 CO2 40K><10 Ethn C-2 100K>|
0 Flare Ht. 100><10 Prop C-3 100K>
<10 Butn C-4 100K>|

<10 Pent C-5 100K>|

L CG 242u

ABIT.
SHALE = MEDIUM GRAY MOTTLED WITH VERY

DUSKY RED TO GRAYISH RED; MATTE TO SILTY
{TEXTURE; PLATY TO FLAKY TO TABULAR
ICUTTINGS HABIT; SPLINTERY TO PLANAR

FRACTURE; GRADATION TO LIGHT GRAY
SILTSTONE; EARTHY TO DULL LUSTER.

INOTE: LOSE FULL RETURNS @ 9013' MD.

NOTE: PULLED UP 2 STANDS AND WORK PIPE

{TO BUILD UP MUD VOLUME.

NOTE: DUE TO LOSS OF RETURNS, SAMPLE
LITHOLOGY WILL BE AN APPROXIMATION
UNTIL A BOTTOMS UP IS ESTABLISHED @
9145' MD.

NOTE: REGAIN RETURNS @ 9060' MD.

SANDSTONE = WHITE TO VERY LIGHT GRAY TO
MEDIUM GRAY IN COLOR; QUARTZ FRAMEWORK;

JUPPER FINE TO LOWER MEDIUM GRAIN SIZE;

VERY WELL TO FAIR SORTING; ANGULAR TO

/[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;
SILICA CEMENTATION; GRAIN SUPPORTED WITH
FEW LITHIC FRAGMENTS; INTERBEDDED WITH

ISILTSTONE, SHALE AND CARBONACEOUS SHALE;
INO BEDDING STRUCTURES VISIBLE IN THE

SAMPLE; PYRITE VISIBLE IN THE SAMPLE AS

/(‘G 28u

- o g )

Ve ,/" )/
MW M(S QépH 9 J
MmeTq VIS 46 pH

IAN ACCESSORY MINERAL.
/SHALE = LIGHT GRAY TO GRAY TO MEDIUM

GRAY IN COLOR; BRITTLE TO CRUNCHY TO
SLIGHTLY PULVERULENT IN TENACITY;

(i

PLANAR TO SPLINTERY FRACTURE; PLATY TO
JFLAKY TO WEDGELIKE TO BLADED CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

ICLAYEY TEXTURE; LAMINAE BEDDING SURFACES

\VISIBLE IN SOME SAMPLES; PYRITE VISIBLE

AX GAS 36u
CG 46u

1IN THE SAMPLE AS AN ACCESSORY MINERAL;
[EVIDENCE OF FRACTURE FILL VISIBLE IN THE
SAMPLE.

SILTSTONE = DARK GRAY TO MEDIUM GRAY TO

}AX GAS 56U

A GRAYISH ORANGE COLOR; TOUGH TO DENSE
'TO BRITTLE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; MASSIVE TO TABULAR CUTTINGS
HABIT; DULL TO EARTHY LUSTER; SILTY TO

IGRITTY TO SLIGHTLY GRANULAR TEXTURE;

NO VISIBLE BEDDING STRUCTURE; NO
\VISIBLE ACCESSORY MINERALS.

ISANDSTONE = 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
/ROUNDED GRAINS; HIGH TO MODERATE

SPHERICITY; EASILY FRIABLE TO MODERATELY

HARD; MODERATE REACTION TO HCL; GRAIN

SUPPORTED; LITHIC FRAGMENTS RANGE FROM

JFEW 10% TO MODERATE <30%; NO VISIBLE

IACCESSORY MINERALS PRESENT IN THE

J/SAMPLE; INTERBEDDED WITH SILTSTONE,

CG 60u ‘\
\x;\ e
MW IN 9,1 VIS 99 pH 9.9
MAX S 151u M lJT\QO S 40%H 9.8
) P P /j '
<0 Ttl Gas 400><10 ( eth C-1 100K>|
< cOo2 40K>K<10 ¢ 100K>
Flare Ht. 100><10 | 100K>
<10 / 100K>
CG 37u <10 \ 100K>|
C- ": 4 ’% 7 1
MAX GAS 122u > / >
/ I

JSHALE AND CARBONACEOUS SHALE.

SHALE = LIGHT GRAY TO GRAY TO MEDIUM

JGRAY IN COLOR; BRITTLE TO CRUNCHY TO
|SLIGHTLY PULVERULENT IN TENACITY;

CG 58u
AS 97u

MWINVQ/EQ 8’24p
MW QOUT 91XIS 5 pH 100

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

MAX GAS 284u

10.0
7

\/ !
ii;

IN THE SAMPLE AS AN ACCESSORY MINERAL;
EVIDENCE OF FRACTURE FILL VISIBLE IN THE
SAMPLE.

CARBONACEOUS SHALE = BLACK TO VERY DARK

CG 51u

AX

.

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
1TO GREASY TO WAXY LUSTER; SMOOTH TO

MAX GAS 243

CG

CLAYEY TO SLIGHTLY SILTY TEXTURE; VERY

{THIN TO LAMINAE BEDDING STRUCTURES
VISIBLE ON THE SAMPLES; INTERBEDDED
WITH SANDSTONE, SHALE AND SILTSTONE.

f\&w

I/SANDSTONE = WHITE TO LIGHT GRAY TO
JMEDIUM GRAY IN COLOR; QUARTZ FRAMEWORK;
JUPPER FINE TO LOWER MEDIUM GRAIN SIZE;

MANY LOOSE GRAIN IN SAMPLE; WELL TO

ISLIGHTLY POOR SORTING; ANGULAR TO

V\% 91V 60 pH 10.
%TQ1VI§4’%nH

JHEE.

JROUNDED GRAINS; HIGH TO MODERATE

SPHERICITY; EASILY FRIABLE TO MODERATELY

HARD; MODERATE REACTION TO HCL; GRAIN



SN

{ cGsau

SUPPORTED; 10 - 40% LITHIC FRAGMENTS
JINCLUDED IN THE SAMPLES; NO ACCESSORY
IMINERALS VISIBLE IN THE SAMPLE.

0066

MAX GAS 348u
SILTSTONE = MEDIUM GRAY TO OLIVE GRAY;

JPLATY TO SCALY TO WEDGELIKE CUTTINGS
JHABIT; SILTY TO GRITTY TEXTURE; THINLY

INTERBEDDED WITH SANDSTONE AND
CARBONACEOQOUS SHALE; SPARKLING TO SEMI

JEARTHY LUSTER; HARD TO CRUNCHY TENACITY;
JIRREGULAR TO BLOCKY TO HACKLY FRACTURE;
100K>| . |[TRACE LOOSE UPPER VERY FINE GRAIN SAND
100K>[_|IN SAMPLE FRAGMENTS.

100K>
100K>./NOTE: TD INTERMEDIATE SECT @ 10051' MD
100K>| (9854' TVD) ON 01/30/2011.

CG 67u

2.1

. ~
>

J/

iy

Ttl Gas 400><10 eth C-1

cOo2 40K><10 thn C-2

Flare Ht. 1005<10 p C-3

<10 ' Butn C-4

<10 /  PentC-5

MUD DATA @ fo051 1

CG 27u [ MW 4 PV T 5 NOTE: RESUME DRILLING OF PRODUCTION
ﬁ.ﬁ 74112 pH 9.20 SECTION ON 04/08/2011

- 1400 Ca+ 20 T 15.0 SOL 5.4
24 HEMUD LOSE0 ISANDSTONE = WHITE TO OFF WHITE TO LIGHT
IGRAY IN COLOR; QUARTZ FRAMEWORK; UPPER

IFINE TO LOWER MEDIUM GRAIN SIZE; VERY
IWELL TO WELL SORTING; SUBROUND TO
SUBANGULAR; HIGH TO MODERATE SPHERICITY;
N 9,4@ 102 HIGHLY REACTIVE TO A 10% HCL SOLUTION;
W OLIT G2 VIS 41 ntl 9.4 |GRAIN SUPPORTED; MANY LOOSE GRAINS IN
<G 2530 ITHE SAMPLE; FEW LITHIC CLASTS INCLUDED

IIN THE SAMPLES; FROSTED GRAINS VISIBLE
IN THE SAMPLE; NO ACCESSORY MINERALS
IVISIBLE IN THE SAMPLE.

0000T

NB#5 6.125" QD406F.
JETS 5x12 IN AT 10051

04/09/2011

o seE

00TOT

GAS 93u

WVW

NOTE: LOSE PARTIAL FLOW @ 10266' WITH
MINIMAL CHANGE IN LOSSES.

00201

HANGE GAS SCALE
T 10250' MD: O - 1000u SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

paguing gl ITO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN

Tt Gas SUPPORTED WITH SILICA AND SOME KAOLIN
MES~— 10" -~ _ {CEMENT; VERY FINE TO UPPER FINE GRAIN;

i MODERATE TO HIGH SPHERICITY; SUBROUND

ITO SUBANGULAR; WELL SORTED; SOFT TO
/MODERATELY HARD; ABUNDANT LOOSE GRAIN
ISAND AT SAMPLE DEPTH OF 10260"; VERY
FINE TO UPPER FINE GRAIN; TRANSLUCENT TO
TRANSPARENT; FROSTED SURFACE FEATURES;

DAY TOUR
<100 R% 0>
>|

<BRsHT TOAKg WOB 0
WF 400 @ 10540'
04/10/2011 g

R

<
i
=

20

MAX GAS 8591

00€0T

GAS EQUIPMENT W INO A VIS :,'L; m—)[)ylg INTERBEDDED WITH THIN COAL LAMINAE;
CG 777u MW QUT 94 VIS %qﬁ a9 HIGH GAS ASSOCIATED WITH SOFT SANDSTONE

/; e INTERBEDDED WITH THIN COAL SEAMS.
iy E
hY

NOTE: LOSE PARTIAL FLOW @ 10388' WITH
MINIMAL CHANGE IN LOSSES.

ISANDSTONE = OFF WHITE TO VERY LIGHT GRAY
{TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND KAOLIN CEMENT;
ISOFT TO MODERATELY HARD; INTERBEDDED
\WITH THIN COAL LAMINAE; SOME LOOSE GRAIN
SAND; SUBROUND TO SUBANGULAR; MODERATE
SPHERICITY; WELL SORTED; HIGH CONTENT OF
JARGILLACEOUS CEMENT, 1-3% SEDIMENTARY
ILITHICS AND CARBONACEOUS MATERIAL; HIGH
GAS ASSOCIATED WITH SOFT SANDSTONE.

0001

|SILTSTONE = LIGHT GRAY TO DARK GRAY TO
BROWNISH GRAY TO LIGHT OLIVE GRAY IN
COLOR; DENSE TO BRITTLE TO CRUMBLY
TENACITY; IRREGULAR TO BLOCKY FRACTURE;
MASSIVE TO TABULAR CUTTINGS HABIT; DULL
JTO EARTHY LUSTER; SILTY TO GRITTY
TEXTURE; LAMINAE TO THIN BEDDING
|STRUCTURE VISIBLE IN SOME SAMPLES; NO
ACCESSORY MINERALS VISIBLE IN THE
SAMPLE.

00S0T

0090T

ICARBONACEOUS SHALE = DARK GRAY TO BLACK
1IN COLOR; BRITTLE TO CRUNCHY TENACITY;
PLANAR TO SPLINTERY FRACTURE; PLATY TO
JTABULAR TO BLADED CUTTINGS HABIT; EARTHY
JTO DULL LUSTER; SMOOTH TO CLAYEY TO
JSLIGHTLY SILTY TEXTURE; LAMINAE TO THIN
JBEDDING STRUCTURE VISIBLE IN THE SAMPLE;
NO ACCESSORY MINERALS VISIBLE IN THE
1SAMPLE; INTERBEDDED WITH SILTSTONE,
SANDSTONE AND SOME SHALE.

W
T cesstT——

MAX-CASTIE————

00401

SILTSTONE = MEDIUM GRAY TO OLIVE GRAY;
HARD TO CRUNCHY TENACITY; IRREGULAR TO
JBLOCKY FRACTURE; WEDGELIKE TO PLATY

JTO TABULAR CUTTINGS HABIT; SILTY TO
SUCROSIC TEXTURE; SPARKLING TO EARTHY
JLUSTER; GRADES TO LIGHT GRAY SANDSTONE;
JINTERBEDDED WITH SHALE AND SANDSTONE.

¢

CG
éﬁmlMGS -5 FLARE
ﬁﬂﬁvu

g(gAAx GAS 1213u

0080T

INOTE: LOSE PARTIAL FLOW @ 10883' WITH
MODERATE CHANGE IN LOSSES.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
'TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
1SUPPORTED WITH SILICA AND ARGILLACEOUS
CEMENT; 1-3% CARBONACEOUS MATERIAL AND
ISEDIMENTARY FRAGMENTS; TR INTERBEDDED
COAL SEAMS; MODERATE TO HIGH SPHERICITY;
'WELL SORTED; SUBROUND TO SUBANGULAR,;
[EASILY FRIABLE TO MODERATELY HARD; SOME
JLOOSE VERY FINE GRAIN SAND; OPAQUE TO
JTRANSPARENT; WELL SORTED; NO VISIBLE
HYDROCARBON INDICATORS.

00601

MW OUT-SAVE

% INOTE: LOSE PARTIAL FLOW @ 10968' WITH
MODERATE CHANGE IN LOSSES.

|
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NIGHT TOUR

04/11/2011
WF 300 @ 11220

DAY TOUR

T sttt

04/12/2011

NIGHT TOUR

NB #6 6.125" QD406
JETS 3x13
04/13/2011

<100

-U
o
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<80 A

il

DAY TOUR é

s
£t

006TT 008TT 004TT 009TT 00STT 00vTT 00€TT 00ZTT 00TTT 000TT

000¢T

P s
<0 Til Gas

1K>y

CO2
Flare Ht.

CG 724u

ALIB GAS EQUIPMENT

40K>|

100>K

FCE 200 CAF GO MBT 175501

24ﬁ§m%|3§o - 992 ?
SRR

CG 152u

§>
IS
’

SHALE = MEDIUM GRAY TO DARK GRAY TO

IOLIVE 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.

ICARBONACEOUS SHALE = DARK GRAY TO BLACK
JIN COLOR; BRITTLE TO CRUNCHY TENACITY;,
IRREGULAR TO PLANAR FRACTURE; PLATY TO
{TABULAR TO WEDGELIKE TO BLADED CUTTINGS
JHABIT; EARTHY TO DULL LUSTER; SMOOTH TO

CLAYEY TO SLIGHTLY SILTY TEXTURE; NO TO
LAMINAE BEDDING STRUCTURE VISIBLE IN

ISOME SAMPLES; NO ACCESSORY MINERALS

VVISIBLE IN THE SAMPLE; TRACE COAL

JOBSERVED DEGASSING IN THE SAMPLE.

JSILTSTONE = LIGHT GRAY TO DARK GRAY TO
BROWNISH GRAY TO LIGHT OLIVE GRAY IN
1COLOR; DENSE TO BRITTLE TO CRUMBLY
JTENACITY; IRREGULAR TO BLOCKY FRACTURE;
IMASSIVE TO TABULAR CUTTINGS HABIT; DULL

TO EARTHY LUSTER; SILTY TO GRITTY

{TEXTURE; LAMINAE TO THIN BEDDING
ISTRUCTURE VISIBLE IN SOME SAMPLES; NO
JACCESSORY MINERALS VISIBLE IN THE

SAMPLE.

ISANDSTONE = LIGHT OLIVE GRAY TO OFF
JWHITE TO LIGHT GRAY; PREDOMINANTLY GRAIN

SUPPORTED; SILICA CEMENT WITH MODERATELY
HIGH ARGILLACEOUS COMPONENT; SOFT TO

IMODERATELY HARD; WELL SORTED; THINLY

INTERBEDDED WITH COAL/CARBONACEOUS

/SHALE LAMINAE; MODERATE SPHERICITY; VERY
IFINE TO UPPER FINE GRAIN; MODERATE TO

HIGHLY CALCAREOUS; ABUNDANT LOOSE LOWER

[FINE GRAIN SAND FROM 11310' TO 11370
I/SAMPLE DEPTH; TRANSLUCENT TO CLEAR;
'ROUND TO SUBANGULAR; WELL SORTED; NO

ALIB GAS EQUIPMENT
CG 1198u
TG 2560u

-MW 9940 4S5 Y

APKFL 6.0 GELSS 16/14/17 pH40.0

Cl- 1200 Ca+6
24 HR MUD.L 0SS 697

VISIBLE HYDROCARBON INDICATORS.

INOTE: POOH FOR NEW BIT @ 11451' MD ON
104/11/2011.

1K>y

NOTE: RESUME DRILLING ON 04/12/2011

ISILTSTONE = LIGHT GRAY TO DARK GRAY TO
1BROWNISH GRAY TO LIGHT OLIVE GRAY IN
J/COLOR; DENSE TO BRITTLE TO CRUMBLY

40K>,
100>

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

[TO EARTHY LUSTER; SILTY TO GRITTY
{TEXTURE; LAMINAE TO THIN BEDDING
ISTRUCTURE VISIBLE IN SOME SAMPLES; NO

JACCESSORY MINERALS VISIBLE IN THE
ISAMPLE.

INOTE: FORMATION GAS UPHOLE BLEEDING INTO
JWELLBORE DURING CONNECTION. PRE-CONN

e
MW IN g.ivyé 50
MW QU 5 >/|q pHO 9

1GASES FROM AROUND 2400 STROKES APPEAR
ON MUDLOG.

..SANDSTONE =WHITE TO OFF WHITE TO LIGHT
IGRAY TO MEDIUM GRAY TO BROWNISH GRAY

IN COLOR; QUARTZ FRAMEWORK; UPPER FINE
1TO LOWER MEDIUM GRAIN SIZE; WELL TO FAIR
ISORTING; SUBROUND TO SUBANGULAR; HIGH
{TO MODERATE SPHERICITY; SOME FROSTED
JGRAINS PRESENT; FIRMLY FRIABLE TO

MODERATELY HARD; GRAIN SUPPORTED;

REACTIVE WITH A 10% HCL SOLUTION;

ICALCITE CEMENTATION; 10% TO 30% LITHIC

CLASTS; NO ACCESSORY MINERALS PRESENT

IN THE SAMPLE.

..CARBONACEOUS SHALE = BROWNISH BLACK TO

DARK GRAY TO OLIVE GRAY; PLANAR TO SEMI

ISPLINTERY TO BLOCKY FRACTURE; TABULAR
1TO PLATY TO WEDGELIKE CUTTINGS HABIT;

—
MW IN 9.4 V
MW C)\“T 94

EARTHY TO VITREOUS LUSTER; INTERBEDDED

JWITH THIN COAL LAMINAE; TRACE VISIBLE

DEGASSING ON SOME FRAGMENTS; MATTE TO

JABRASIVE TEXTURE; GRADES TO OLIVE GRAY
ISILTSTONE.

G 11340

z

JSILTSTONE = OLIVE GRAY TO MEDIUM GRAY TO
IDARK GRAY; PLATY TO SLI ELONGATED TO
ITABULAR CUTTINGS HABIT; GRITTY TO
1SUCROSIC TEXTURE; SPARKLING TO EARTHY

JLUSTER; GRADES TO LIGHT GRAY SANDSTONE;
JINTERBEDDED WITH CARBONACEOUS SHALE
JAND SANDSTONE.

ICOAL = BLACK TO BROWNISH BLACK; PLANAR

GAS EQUIPMENT

'TO SUBCONCHOIDAL TO ANGULAR FRACTURE;
VITREOUS TO EARTHY LUSTER; TABULAR TO

{ELONGATED TO PLATY CUTTINGS HABIT;

SMOOTH TO MATTE TEXTURE; INTERBEDDED

JWITH THIN CARBONACEOUS SHALE AND

OLIVE GRAY SANDSTONE;, VISIBLE DEGASSING

|FROM SAMPLE FRAGMENTS.

‘CARBONACEOUS SHALE = OLIVE GRAY TO DARK
JGRAY TO BROWNISH BLACK; MATTE TO SEMI

MW{@{M{Q@ ésgp\u,w
o

SILTY TEXTURE; EARTHY TO SEMI VITREOUS

JLUSTER; SPLINTERY TO PLANAR TO ANGULAR
IFRACTURE:; TABULAR TO PLATY CUTTINGS
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ROLLINS @ 1;54;

TRANSCOZZETTEZ@=13000'
<100 ROP. ? 0>
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I

COZZETTE @ 13050

A b

NIGHT TOI| IR

000€T 006¢T 008¢T 00421 009¢1 00S¢T 00] 74" 00€CT 00c¢1 00TZCT

00TET

APLFL6.6-GELS B/

MW 55 VIS 16 RV 16 YP' 26

I—Jggmaodgaﬁgomj
CG 7201 4 HR MUIYLOSS:213
i

-

S 55
C (

M,\[f;n\uaf&\//ls 54 5H 10.0

MW OUT9.4 VIS 50 pH 9.7
{7

"MW QUT 955 VIS 55
! IS

0 Flare Ht.

40K>K
100>

! CG 480

JHABIT; INTERBEDDED WITH THIN COAL
ILAMINAE; NO VISIBLE DEGASSING FROM
ISAMPLE FRAGMENTS.

ISANDSTONE = LIGHT OLIVE GRAY TO OFF
WHITE; PREDOMINANTLY GRAIN SUPPORTED

'WITH SILICA AND MINOR AMOUNTS OF LIGHT
OLIVE GRAY ARGILLACEOUS CEMENT; WELL
SORTED; MODERATE SPHERICITY; SUBROUND

{TO SUBANGULAR; VERY FINE TO FINE GRAIN;
INTERBEDDED WITH THIN COAL LAMINAE;
IMODERATE HARD TO FIRM FRIABLE; TRACE
JAMOUNTS OF SEDMENTARY LITHICS AND
ICARBONACEOQOUS MATERIAL; GRADES TO OLIVE
|GRAY SILTSTONE.

ISILTSTONE = OLIVE GRAY TO DARK GRAY TO

MEDIUM GRAY; SPARKLING TO EARTHY LUSTER;
GRITTY TO SUCROSIC TEXTURE; IRREGULAR TO

JBLOCKY TO PLANAR FRACTURE; TABULAR TO

WEDGELIKE TO PLATY CUTTINGS HABIT; GRADE

1TO LIGHT GRAY SANDSTONE; INTERBEDDED
WITH CARBONACEOUS SHALE AND SANDSTONE.

|SILTSTONE = MEDIUM GRAY TO MEDIUM DARK
JGRAY TO GRAYISH BLACK TO BROWNISH GRAY

TO OLIVE GRAY IN COLOR; TOUGH TO DENSE

{TO BRITTLE TENACITY; IRREGULAR TO BLOCKY
JTO PLANAR FRACTURE; MASSIVE TO PLATY
{CUTTINGS HABIT; EARTHY TO DULL LUSTER,;
1SILTY TO GRITTY TO TEXTURE; THIN TO
{LAMINAE STRUCTURE VISIBLE IN SOME
1SAMPLES; INTERBEDDED WITH SANDSTONE AND
{CARBONACEOUS SHALE.

INOTE: LOSE PARTIAL FLOW @ 12422' WITH
JMODERATE CHANGE IN LOSSES.

ICARBONACEOUS SHALE = GRAYISH BLACK TO
JBLACK IN COLOR; BRITTLE TO CRUNCHY
[TENACITY; IRREGULAR TO PLANAR FRACTURE;

PLATY TO WEDGELIKE TO BLADED CUTTINGS

HABIT; EARTHY TO DULL TO SLIGHTLY WAXY

LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN

1TO LAMINAE STRUCTURE VISIBLE; NO
IACCESSORY MINERALS VISIBLE.

/SANDSTONE = WHITE TO OFF WHITE TO LIGHT
1GRAY TO MEDIUM GRAY TO BROWNISH GRAY

JIN COLOR; QUARTZ FRAMEWORK; UPPER FINE
JTO LOWER MEDIUM GRAIN SIZE; WELL TO FAIR

MAX GAS 689u

MW QHT 9.4 VIS

S S
MW IN 9.4 VIS 55 pH 9.8

pHO8

V\\

ISORTING; SUBROUND TO SUBANGULAR; HIGH

TO MODERATE SPHERICITY; SOME FROSTED

|GRAINS PRESENT; FIRMLY FRIABLE TO
IMODERATELY HARD; GRAIN SUPPORTED;
JSLIGHT TO NO REACTION WITH A 10% HCL

SOLUTION INDICATING SILICA CEMENTATION;

JINTERBEDDED WITH SILTSTONE, CARBONACEOUS
/SHALE AND COAL; COAL OBSERVED DEGASSING
1IN THE SAMPLE; NO ACCESSORY MINERALS
JVISIBLE IN THE SAMPLE.

INOTE: HIGH GAS AT 12710' FROM WORKING ON
PLUG NOZZLE AT BIT.

COAL = BLACK IN COLOR; CRUMBLY TENACITY;

JIRREGULAR TO BLOCKY TO CONCHOIDAL
[FRACTURE; MASSIVE CUTTINGS HABIT; WAXY
iTO GREASY TO RESINOUS LUSTER; SMOOTH
S-TEXTURE; NO VISIBLE STRUCTURE; OBSERVED

DEGASSING IN THE SAMPLE.

_.SANDSTONE = OFF WHITE TO LIGHT OLIVE
1GRAY TO LIGHT GRAY; PREDOMINANTLY GRAIN
ISUPPORTED WITH SILICA AND KAOLIN CEMENT;

|

=
C
=

Ttl Gas

1K>y

0

40K>,
100>

IROUND TO SUBANGULAR; MODERATE TO HIGH
JSPHERICITY; WELL SORTED; 1-3% COAL/
IJCARBONACEOUS SHALE FLECKS; FIRM FRIABLE
{TO HARD; VERY FINE TO UPPER FINE GRAIN;
JABUNDANT LOOSE GRAIN SAND; VERY FINE TO

FINE TO LOWER MEDIUM GRAIN; TRANSLUCENT
'TO TRANSPARENT; MINOR ABRASION ON GRAINS

JDUE TO POSSIBLE PDC BIT ACTION; NO
VISIBLE HYDROCARBON INDICATORS; INTERBED
WITH THIN CARBONACEOUS SHALE LAMINAE.

ICARBONACEOUS SHALE = OLIVE GRAY TO
JBROWNISH BLACK TO DARK GRAY; PLATY TO
JWEDGELIKE CUTTINGS HABIT; SPLINTERY TO
JPLANAR TO ANGULAR FRACTURE; MATTE TO
JABRASIVE TEXTURE; INTERBEDDED WITH THIN
J/COAL LAMINAE; VISIBLE DEGASSING ALONG
JFRACTURES; EARTHY TO VITREOUS LUSTER.

|SILTSTONE = OLIVE GRAY TO MEDIUM GRAY;
JRREGULAR TO PLANAR TO HACKLY FRACTURE;
ISPARKLING TO SEMI EARTHY LUSTER; GRITTY
|TO SUCROSIC TEXTURE; GRADES TO LIGHT

GRAY SANDSTONE; INTERBEDDED W/ BROWNISH
GRAY CARBONACEOUS SHALE AND OLIVE GRAY

|SANDSTONE; CRUNCHY TO HARD TENACITY.

COAL = BLACK TO BROWNISH BLACK; BLOCKY
1TO SUBCONCHOIDAL TO SPLINTERY FRACTURE;
VITREOUS TO SLIGHTLY EARTHY LUSTER,;
ITABULAR TO PLATY TO ELONGATED CUTTINGS
JHABIT, SMOOTH TO MATTE TEXTURE; INTERBED
W/ CARBONACEOUS SHALE; VISIBLE DEGASSING
JFROM SAMPLE FRAGMENTS.
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|
|

MAX GAS 7054

MW OUIT 9.5 VS 65 pH 8.5

GAS 1286u

R

= CG 1237u

Ttl Gas 1K><10

CO2 40K>
Flare Ht.

100><10°

ISILTSTONE = MEDIUM GRAY TO MEDIUM DARK
{GRAY TO GRAYISH BLACK TO BROWNISH GRAY
1TO OLIVE GRAY IN COLOR; TOUGH TO DENSE

'TO BRITTLE TENACITY; IRREGULAR TO BLOCKY

1TO PLANAR FRACTURE; MASSIVE TO PLATY
ICUTTINGS HABIT; EARTHY TO DULL LUSTER;
/SILTY TO GRITTY TO TEXTURE; THIN TO
JLAMINAE STRUCTURE VISIBLE IN SOME
|SAMPLES; INTERBEDDED WITH SANDSTONE,

CARBONACEOUS SHALE AND SOME COAL; NO

JACCESSORY MINERALS VISIBLE IN THE
/SAMPLE.

ICARBONACEOUS SHALE = GRAYISH BLACK TO
JBLACK IN COLOR; BRITTLE TO CRUNCHY
TENACITY; IRREGULAR TO PLANAR FRACTURE;
PLATY TO WEDGELIKE TO BLADED CUTTINGS
JHABIT; EARTHY TO DULL TO SLIGHTLY WAXY

LUSTER; SMOOTH TO CLAYEY TEXTURE;
LAMINAE TO NO VISIBLE STRUCTURE PRESENT

JIN THE SAMPLE; INTERBEDDED WITH
/SANDSTONE AND SILTSTONE; TRACE COAL
VISIBLE IN THE SAMPLE.

/SANDSTONE = OLIVE GRAY TO OFF WHITE TO
JLIGHT GRAY; PREDOMINANTLY GRAIN SUPPORT
IWITH SILICA AND MINOR KAOLIN CEMENT;
JWELL SORTED; MODERATE SPHERICITY; VERY
FINE TO FINE GRAIN; 2-4% CARBONACEOUS

MATERIAL; THINLY INTERBEDDED WITH COAL

JLAMINAE; FIRM FRIABLE TO HARD; ROUND TO
ISUBANGULAR; MINOR AMOUNTS OF LOOSE VERY
JFINE GRAIN SAND; CLEAR TO OPAQUE; NO
JVISIBLE HYDROCARBON INDICATORS; SLIGHT

ITO MODERATE REACTION TO HCI.

ISILTSTONE = OLIVE GRAY TO DARK GRAY;
JHARD TO CRUNCHY TENACITY; IRREGULAR TO
JPLANAR FRACTURE; WEDGELIKE TO PLATY TO

TABULAR CUTTINGS HABIT; GRITTY TO SILTY

ITEXTURE; SPARKLING TO EARTHY LUSTER,;
[INTERBEDDED WITH CARBONACEOQOUS SHALE/

= SANDSTONE; TR FLECKS OF CARBONACEOUS
IMATERIAL IN SAMPLE FRAGMENTS.

1SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

'TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN

1SUPPORTED WITH SILICA AND MINOR KAOLIN

CEMENT; ARGILLACEOUS FILLED INTERSTICES;

WELL SORTED; VERY FINE TO LOWER FINE

GRAIN; SUBROUND TO SUBANGULAR; THIN

ICOAL LAMINAE INTERBEDDED IN SAMPLE

[FRAGMENTS; FIRM FRIABLE TO HARD; ABUND
JLOOSE GRAINS AT SAMPLE DEPTH 11740 AND
113770, TRANSLUCENT TO CLEAR; FINE TO
LOWER MEDIUM GRAIN; ROUND TO SUBANG.

INOTE: TD WELL ON 04/15/2011 AT 13772' MD

(13574' TVD)

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.






