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ALL SAMPLE COLOR DESCRIPTIONS REFERENCED

'TO 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 CHROMATOGRAPHY 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
I-PENTANE = 1,000 PPM
N-PENTANE = 1,000 PPM

EPOCH WELL SERVICES COMMENCED LOGGING

THE PCU 296-5A6 WELL ON 03/01/2011
@ 4885' MD.

SILTSTONE = LIGHT BROWN TO MODERATE

IYELLOWISH BROWN TO GRAYISH ORANGE TO

|PALE YELLOWISH BROWN TO A GRAYISH RED;
ICRUMBLY TO CRUNCHY TO PULVERULENT
{TENACITY; IRREGULAR TO BLOCKY FRACTURE;
IMASSIVE TO PLATY TO TABULAR CUTTINGS
HABIT; EARTHY TO DULL LUSTER; SILTY TO

IGRITTY TEXTURE WITH SOME SAMPLES BEING
{SLIGHTLY GRANULAR; NO VISIBLE BEDDING
ISTRUCTURES IN THE SAMPLE; SILTSTONE
/GRADES TO A VERY LIGHT TO LIGHT GRAY
/SHALE; INTERBEDDED WITH SOME SANDSTONE

JAND SHALE.

|SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
/GRAY IN COLOR WITH SOME GRADING TO A
/GRAYISH ORANGE OR YELLOWISH BROWN;

BRITTLE TO CRUMBLY TENACITY; IRREGULAR
{TO PLANAR FRACTURE; PLATY TO WEDGELIKE
ICUTTINGS HABIT; EARTHY TO DULL LUSTER,;

SMOOTH TO CLAYEY TEXTURE WITH SOME

/SAMPLES GRADING TO A MORE SILTY TEXTURE;

LAMINAE STRUCTURE VISIBLE IN SOME
ISAMPLES; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE.

|SHALE = LIGHT GRAY TO PALE YELLOWISH

BROWN; MATTE TO CLAYEY TEXTURE; DULL

EARTHY LUSTER; PLATY TO WEDGELIKE TO

|SCALY CUTTINGS HABIT; IRREGULAR TO
HACKLY TO PLANAR FRACTURE; THINLY
INTERBEDDED WITH SANDSTONE AND

ISILTSTONE.
|SILTSTONE = PALE TO MODERATE YELLOWISH

BROWN MOTTLED WITH LIGHT GRAY; HARD TO

ICRUMBLY TENACITY; IRREGULAR TO BLOCKY

FRACTURE; WEDGELIKE TO TABULAR CUTTINGS
HABIT; SPARKLING TO EARTHY LUSTER; SILTY

|TO SUCROSIC TO GRITTY TEXTURE.

SHALE = PALE YELLOWISH BROWN TO MOD

YELLOWISH BROWN TO LIGHT MEDIUM GRAY;

TABULAR TO PLATY TO WEDGELIKE CUTTINGS
HABIT; MATTE TO CLAYEY TEXTURE; EARTHY

'TO DULL LUSTER; GRADES TO MODERATE

[YELLOWISH BROWN SILTSTONE MOTTLED WITH

LLIGHT GRAY; CRUMBLY TO FIRM TENACITY.
ISANDSTONE = OFF WHITE TO PALE YELLOWISH

GRAY MOTTLED WITH VERY LIGHT GRAY;
PREDOMINANTLY GRAIN SUPPORTED WITH

/SILICA AND CALCITE CEMENT; HIGH REACTION

'TO HCI; 1-2% DARK LITHIC FRAGMENTS;
GRADES TO PALE YELLOWISH GRAY SILTSTONE;

VERY FINE TO FINE GRAIN; MODERATE TO LOW
|SPHERICITY; FAIRLY SORTED; ANGULAR TO

SUBROUND; MODERATE HARD TO HARD; NO

JACCESSORY MINERAL; NO VISIBLE HYDROCARB
INDICATORS.

|SILTSTONE = PALE YELLOWISH BROWN TO

MODERATE YELLOWISH BROWN MOTTLED WITH

IGRAYISH RED AND LIGHT GRAY; HARD TO

CRUNCHY TENACITY; GRITTY TO SILTY TEXT,
SPARKLING LUSTER; GRADES TO LIGHT GRAY

/SANDSTONE; PLANAR TO BLOCKY TO HACKLY

<10 Meth C-1 100K> =
<0 Ttl Gas 1.5K>| ppm =
z units <10 Ethn C-2 100K>| 5
8 <0 Co2 30K><10 Prop C-3 100K>| g
ppm
<10 Butn C-4 100K>
<0 F'arff HLo 1002, Pent C-5 100K>)
MUD DATA @ 4885'
MW 9.20 VIS 42 PV 15 YP 11
API FL 9.2 GELS 9/23/28 pH 9.70
E “cr—‘wrca:zo MBT 17.5 SOL 4.7
24 HR M|, LOSS: 0
% CG Ou
C-1
io Ttl Gas 100><10 %Meth C-1 100K>
0 ccou CO2 30K><10 Ethn C-2 100K>|
0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|
<V IN 9.2 vis RERHG B4 100K>
MW QOUT92NMS 45 pH 115
1 CGQu f
E C-1 i
g CGQu g
MW IN 9.2 vé«s pH 10.9
MW QOUT9241S45pH 11.3
CG Ou %
C-1 g
CG 1u 1
MW IN 9.3 wsj:z pH 10.3
MW QOUT 93 VIS46 pH11.0
CG Ou
éo Ttl Gas 100><10 1Meth C-1 100K>
0 CcO2 30K>f 100K>|
0 Flare Ht. 100> 100K>|
100K>|
100K>|
ALIB GAS EQUIPMENT

[FRACTURE; WEDGELIKE TO TABULAR TO
{SCALY CUTTINGS HABIT; TRACE LOOSE VERY

FINE GRAIN SAND IN SAMPLE FRAGMENTS.

ISHALE = PALE YELLOWISH BROWN TO LIGHT
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GRAY; PLANAR TO SPLINTERY TO BLOCKY
FRACTURE; ELONGATED TO WEDGELIKE TO

PLATY CUTTINGS HABIT; CLAYEY TO MATTE

TEXTURE; DULL EARTHY LUSTER; GRADES TO

|PALE YELLOWISH GRAY SILTSTONE.

SILTSTONE = MODERATE TO PALE YELLOWISH

/BROWN MOTTLED WITH LIGHT GRAY AND

GRAYISH RED; HARD TO CRUNCHY TENACITY;

[TRACE LOOSE VERY FINE SAND GRAINS IN

/SAMPLE FRAGMENTS; GRADES TO LIGHT GRAY

SANDSTONE; BLOCKY TO IRREGULAR FRACT,

WEDGELIKE TO FLAKY TO SLIGHT NODULAR

CUTTINGS HABIT; SPARKLING TO EARTHY

JLUSTER; GRITTY TO SILTY TEXTURE.

|SANDSTONE = OFF WHITE TO PALE YELLOWISH

BROWN MOTTLED WITH LIGHT GRAY AND

MODERATE YELLOWISH BROWN; PREDOM
/GRAIN SUPPORTED WITH SILICA AND CALCITE

CEMENT; MODERATE HARD TO VERY HARD;

/SUBANGULAR TO SUBROUND; VERY FINE TO

FINE GRAIN; TRACE ACCESSORY MINERAL OF
CHLORITE MICA,; 1-3% LITHIC FRAGMENTS IN

|SAMPLE SPECIMENS; LOW TO MODERATE

|SPHERICITY; FAIR TO WELL SORTED; MINOR
JAMOUNTS OF LOOSE VERY FINE GRAIN SAND;

GRADES TO PALE YELLOWISH GRAY SILTSTONE;

NO VISIBLE HYDROCARBON INDICATORS.

/SHALE = MODERATE YELLOWISH BROWN TO

LIGHT GRAY MOTTLED WITH GRAYISH RED;

JPLATY TO ELONGATE TO WEDGELIKE CTNGS

HABIT; MATTE TO SLIGHTLY SILTY TEXTURE;

DULL EARTHY LUSTER; PLANAR TO SPLINTERY

'TO HACKLY FRACTURE; GRADES TO MOTTLED

ILIGHT GRAY SILTSTONE.
/SILTSTONE = PALE YELLOWISH BROWN TO

LIGHT GRAY MOTTLED WITH GRAYISH RED

— -
MW IN 9.3+ VIS%pH 10.6
MW QUT 9.3 VIS 0pH11.0
CG Ou %
Cc-1 %)
CG 1u }
MW IN 9.4 VIS ng 10.6
MW QUT 9.4 VI 46 pH 10.3
cG 2u §
CG1u C-1 j
<0 Ttl Gas 100><10 Zlgth C-1 100K>
<0 Cc0o2 30K><10 hn C-2 100K>
<0 Flare Ht. 100><40p paTA @ Boep C-3 100K>
<y 9.40 vis 4BHtNL4p 15 100K>
<ABI FL 7.2 GE %6 pH 10.600K>
CGQu Cl-1100 Ca+ 40 MBT 225 SQL 59

/AND MODERATE YELLOWISH BROWN; BLOCKY
TO IRREGULAR TO PLANAR FRACTURE; HARD

{TO FIRM TENACITY; WEDGELIKE TO SEMI

NODULAR TO PLATY CUTTINGS HABIT; GRITTY

N

24 HR MUD LOS§S 584.0

{TO SUCROSIC TEXT; GRADES TO SANDSTONE.
ISANDSTONE = OFF WHITE TO TRANSPARENT,

PREDOMINANTLY LOOSE GRAIN; VERY FINE TO
UPPER FINE GRAIN; OPAQUE TO CLEAR; WELL

|SORTED; MODERATE TO HIGH SPHERICITY;

/ROUND TO SUBANGULAR; MINOR FROSTING;

MINOR PRESERVED SPECIMENS; SILICA AND

{CALCITE CEMENT; FIRM FRIABLE TO MODERATE

HARD; TR ACCESSORY MINERAL OF CHLORITE

MICA; MODERATE TO HIGH REACTION TO HCI.

SHALE = MODERATE YELLOW TO DUSKY YELLOW
{TO LIGHT GRAY TO BROWNISH GRAY IN COLOR,;
BRITTLE TO CRUMBLY TO CRUNCHY TENACITY;
IRREGULAR TO PLANAR FRACTURE; DULL TO

-
CG 1u g
C-1 ?
CG Ou MW IN 9.4 VIS ng 10.0
MW QUT 9.4 VIS 46 pH 10.3

EARTHY LUSTER; SMOOTH TO CLAYEY TO
SLIGHTLY SILTY TEXTURE; LAMINAE BEDDING

|STRUCTURE VISIBLE IN SOME SAMPLES.
|SILTSTONE = PALE YELLOWISH BROWN TO

MODERATE YELLOWISH BROWN MOTTLED WITH

IGRAYISH ORANGE TO GRAYISH RED; IRREGULAR
{TO BLOCKY FRACTURE; EARTHY TO DULL
JLUSTER; CRUMBLY TO CRUNCHY TENACITY;
[SILTY TO GRITTY TEXTURE W/ SOME SAMPLES

CG 4u

BEING SLIGHTLY GRANULAR; MASSIVE TO
IPLATY TO TABULAR CUTTINGS; NO VISIBLE
{BEDDING STRUCTURES IN THE SAMPLE.

ISANDSTONE = SLIGHTLY WHITE TO LIGHT GRAY

J
b

{TO MEDIUM GRAY TO BROWNISH GRAY TO
IGRAYISH RED IN COLOR; QUARTZ FRAMEWORK;

UPPER FINE TO LOWER MEDIUM GRAIN SIZE;

WELL TO FAIR TO SLIGHTLY POOR SORTING IN
ISOME SAMPLES; SUBROUND TO SUBANGULAR

CG 3u

F\WMWWWWW

MW IN 9.3 VIS%H 9.3
MW OUT94VIS45pH 95

IIN ANGULARITY; HIGH TO MODERATE
/SPHERICITY; MODERATELY HARD TO FRIABLE

HARDNESS; SLIGHT TO MODERATE REACTION
TO A 10% HCL SOLUTION INDICATING SILICA

JAND CALCITE CEMENTATION; LITHIC CLASTS

MAX CO2 6465ppm

T e

Ttl Gas

100>

<10 jiﬂlc-l 100K>,

JINCLUDED RANGE FROM 10% -30%; GRAIN
|SUPPORTED; NO ACCESSORY MINERALS
VISIBLE IN THE SAMPLE.

INOTE = TRIP OUT OF THE HOLE TO LAY DOWN

100>

IDIRECTIONAL TOOLS @ 6523' MD.
/SHALE = LIGHT GRAY TO MEDIUM GRAY

MOTTLED WITH PALE YELLOWISH BROWN AND
GRAYISH RED; PLATY TO TABULAR TO SEMI

[ELONGATED CUTTINGS HABIT; MATTE TO

SILTY TEXTURE; DULL EARTHY LUSTER;
CRUNCHY TO FIRM TENACITY; GRADES TO
LIGHT GRAY SILTSTONE.

INOTE: PARTIAL DROP IN FLOW AT 6676
JFULL RETURNS AT 6700'

|SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
1TO DUSKY GREEN; HARD TO MODERATE HARD;

MW IN 9.35+ V% pH9.8
MW QUT 935 VISA7 pH 92

PREDOMINANTLY GRAIN SUPPORTED WITH

/SILICA CEMENT; SUBROUND TO SUBANGULAR;

MODERATE SPHERICITY; VERY FINE TO FINE
GRAIN; 2-4% DARK LITHIC FLECKS IN SAMPLE

IFRAGMENTS:; HIGH AMOUNT OF LOOSE GRAIN
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SAND THROUGH GAS SHOW; CLEAR TO OPAQUE;

'ROUND TO SUBANGULAR; HIGH TO MODERATE

SPHERICITY; MINOR AMOUNTS OF CHLORITE

IMICA AND CHLORITIZATION OF SANDSTONE.

CG 4u

wGAS 261u

INOTE: PARTIAL DROP IN FLOW AT 6770' AND
16800". QUICK RECOVERY BACK TO FULL

RETURNS.
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY

MW IN 9.4 VIS 50 p

H 10.1

MWAOUT 94 VIS51 gH 99

MOTTLED WITH GRAYISH RED TO DUSKY RED;
BLOCKY TO IRREGULAR FRACTURE; GRITTY
{TO SUCROSIC TO SILTY TEXTURE; TABULAR
{TO NODULAR TO WEDGELIKE CUTTINGS HABIT;

SPARKLING TO EARTHY LUSTER; GRADES TO

CG 51u

LIGHT GRAY SANDSTONE.

SILTSTONE = MEDIUM GRAY TO DUSKY RED

{TO LIGHT GRAY; NODULAR TO WEDGELIKE

CUTTINGS HABIT; SPARKLING TO SEMI EARTHY

HANGE GAS SCALE
T 6915' MD: 0 - 500u

e S N ———

Cc-1

LUSTER; GRITTY TO ABRASIVE TO MINOR

GRANULAR TEXTURE; IRREGULAR TO HACKLY

JFRACTURE; THINLY INTERBEDDED WITH SHALE
{AND SANDSTONE.

/SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

TO LIGHT GREENISH GRAY; PREDOMINANTLY
LOOSE GRAIN; TRANSLUCENT TO CLEAR; MOD
TO HIGH SPHERICITY; SUBROUND TO SUBANG;
'WELL SORTED; SOME FROSTING ON SAMPLE

CG 1160

MAX GAS 1049u

B GAS EQUIPMENT

@AX GAS 766u

]

26 150

S 1034u

o

-

{GRAINS; VERY FINE TO UPPER FINE GRAIN;
MINOR PRESERVED SPECIMEN CEMENTED WITH

SILICA AND MINOR KAOLIN; 2-4% DARK

ILITHIC FLECKS IN SAMPLE FRAGMENTS; TRACE

IACCESSORY MINERAL OF MICRO PYRITE AND

|CHLORITE MICA WITH MINOR CHLORITIZATION.
/SANDSTONE = OFF WHITE TO MEDIUM GRAY TO

LIGHT GRAY; ROUND TO SUBANGULAR; WELL
SORTED; PREDOMINANTLY GRAIN SUPPORTED
'WITH SILICA AND KAOLIN CEMENT; MINOR
REACTION TO HCI; 1-3% DARK LITHIC FLECKS
IN SAMPLE FRAGMENTS; MODERATE HARD TO

VERY HARD; GRADATION AND INTERBEDDED

\WITH LIGHT GRAY SILTSTONE; TRACE LAMINAE

JOF COAL/CARBONACEOQOUS SHALE IN SOME
{SAMPLE FRAGMENTS; TRACE ACCESSORY

MINERAL OF CHLORITE MICA AND PYRITE ON

[FRACTURE SURFACE.
INOTE: PARTIAL DROP IN FLOW AT 7142,

W

é 10u

W

R

Ttl Gas

500><M

Ci-142yCO2
lare Ht.

-]

30K>y
100>

i
5

=
MW N 9.4V VI§71 9 2
ng

6 pH9

AX GAS 153u

%

17233', AND 7306' WITH FAIRLY QUICK

RECOVERY OF FULL RETURNS. SHORT LOSS

{OF RETURNS AT 7343' WITH QUICK RECOVERY
'TO FULL RETURNS.

{CARBONACEOUS SHALE = BROWNISH GRAY TO
1OLIVE GRAY TO DARK GRAY; MATTE TO CLAYEY

TEXTURE; PLANAR TO SPLINTERY TO HACKLY

JFRACTURE; ELONGATED TO TABULAR TO PLATY

CUTTINGS HABIT; THIN LAMINAE OF COAL

JIINTERBEDDED; VISIBLE DEGASSING ALONG

CONTACTS AND FRACTURES.

INOTE: PARTIAL DROP IN FLOW AT 7352',
JWITH QUICK RECOVERY TO FULL RETURNS.

ISILTSTONE = MEDIUM GRAY TO BROWNISH GRAY
JTO LIGHT OLIVE GRAY TO MODERATE YELLOW
IN COLOR; TOUGH TO DENSE TO BRITTLE
ITENACITY; IRREGULAR TO BLOCKY FRACTURE;
IMASSIVE TO TABULAR CUTTINGS HABIT; DULL
1TO EARTHY LUSTER; SILTY TO GRITTY TO
ISLIGHTLY GRANULAR TEXTURE; THIN TO
ILAMINAE BEDDING STRUCTURE VISIBLE IN
|SOME SAMPLES; TRACE PYRITE VISIBLE IN

JTHE SAMPLE AS AN ACCESSORY MINERAL;

INTERBEDDED WITH SHALE, CARBONACEOUS

|SHALE AND SOME SANDSTONE.

.:NOTE: PARTIAL DROP IN FLOW @ 7550' AND
{7577'. LOSE FULL RETURNS @ 7607' WITH
JFULL RETURNS BY 7650".

ISANDSTONE = WHITE TO OFF WHITE TO LIGHT
/GRAY TO MEDIUM LIGHT GRAY TO LIGHT
JBLUISH GRAY TO GREENISH GRAY TO A

GRAYISH BLUE GREEN COLOR; QUARTZ

IFRAMEWORK; UPPER FINE TO LOWER MEDIUM
JGRAIN SIZE; VERY WELL TO FAIR SORTING;
/[SUBROUND TO SUBANGULAR; HIGH TO MODERATE
{SPHERICITY; SOME FROSTED AND POLISHED
1GRAINS DUE TO MECHANICAL ABRASION;
/MODERATELY HARD TO FRIABLE HARDNESS;
VIGOROUS REACTION WITH A 10% SOLUTION OF
JHCL INDICATING CALCITE CEMENTATION;
JGRAIN SUPPORTED; PYRITE FOUND IN THE
|SAMPLE AS AN ACCESSORY MINERAL; BEDDING
JCONTACTS BETWEEN SANDSTONE AND SILTSTONE

VVISIBLE IN THE SAMPLE; VEINS OF PYRITE
IALSO VISIBLE IN SHALE AND CARBONACEOUS

ISHALE IN THE SAMPLE; LITHIC FRAGMENTS
IRANGE FROM <10% TO 20% IN THE SANDSTONE
ISAMPLES.

‘CARBONACEOUS SHALE = GRAYISH BLACK TO
JMEDIUM DARK GRAY IN COLOR; DENSE TO
JBRITTLE TO CRUMBLY TENACITY; PLANAR TO

IRREGULAR FRACTURE; MASSIVE TO PLATY TO

WEDGELIKE CUTTINGS HABIT; EARTHY TO DULL
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{TO WAXY TO GREASY LUSTER; SMOOTH TO
ICLAYEY TEXTURE; THIN TO LAMINAE BEDDING
1STRUCTURE VISIBLE IN THE SAMPLE; PYRITE
JVISIBLE IN VEINS AND LOOSE IN THE

SAMPLE; SOME SAMPLES OF CARBONACEOUS

/SHALE OBSERVED DEGASSING.
INOTE: PARTIAL RETURNS @ 7915' WITH FULL

RETURNS @ 7950'.

CG 504u

VT T

JSHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
/MEDIUM GRAY TO LIGHT BROWNISH GRAY

IN COLOR; BRITTLE TO CRUNCHY TENACITY;

JIRREGULAR TO PLANAR FRACTURE; PLATY TO

FLAKY TO BLADED CUTTINGS HABIT; DULL TO

Meth Cf

[EARTHY LUSTER,; SMOOTH TO CLAYEY TEXTURE;
1THIN TO LAMINAE STRUCTURE VISIBLE IN THE

SAMPLE.

ICARBONACEOUS SHALE = GRAYISH BLACK TO

MEDIUM DARK GRAY IN COLOR; DENSE TO
JBRITTLE TO CRUMBLY TENACITY; PLANAR TO
IRREGULAR FRACTURE; MASSIVE TO PLATY TO
WEDGELIKE CUTTINGS HABIT; EARTHY TO DULL

'TO WAXY TO GREASY LUSTER; SMOOTH TO

e VP STTOYSvEY vy —
[=X=][=] < -

{CLAYEY TEXTURE; THIN TO LAMINAE BEDDING
|STRUCTURE VISIBLE IN THE SAMPLE; PYRITE
IVISIBLE IN VEINS AND LOOSE IN THE
1SAMPLE.

NOTE: PARTIAL RETURNS @ 8067' WITH LOSS

JOF FULL RETURNS @ 8077'. REGAIN PARTIAL

RETURNS @ 8103' AND REGAIN FULL RETURNS

/@ 8160'.

ISILTSTONE = MEDIUM DARK GRAY TO MEDIUM
ILIGHT GRAY TO BROWNISH GRAY TO MEDIUM

BLUISH GRAY TO LIGHT BLUISH GRAY IN

ICOLOR; TOUGH TO DENSE TENACITY; BLOCKY

'TO IRREGULAR FRACTURE; MASSIVE TO PLATY

CUTTINGS HABIT; DULL TO EARTHY TO WAXY
LUSTER; SILTY TO GRITTY TEXTURE; THIN TO

{LAMINAE STRUCTURE PRESENT IN THE SAMPLE;
INO ACCESSORY MINERALS VISIBLE IN THE
/SAMPLE; INTERBEDDED WITH SANDSTONE,

J/SHALE AND CARBONACEOUS SHALE.

ISHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
IMEDIUM GRAY TO LIGHT BROWNISH GRAY

IN COLOR; BRITTLE TO CRUNCHY TENACITY;

IRREGULAR TO PLANAR FRACTURE; PLATY TO

FLAKY TO BLADED CUTTINGS HABIT; DULL TO
EARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;

{THIN TO LAMINAE STRUCTURE VISIBLE IN THE
|SAMPLE.

/SANDSTONE = WHITE TO OFF WHITE TO LIGHT

GRAY TO MEDIUM LIGHT GRAY TO MEDIUM

IGRAY TO GRAYISH BLUE TO GRAYISH RED
IN COLOR; QUARTZ FRAMEWORK; UPPER FINE

{TO LOWER MEDIUM GRAIN SIZE; WELL TO FAIR

SORTING; SUBROUND TO SUBANGULAR; HIGH

{TO MODERATE SPHERICITY; FROSTED GRAINS
VISIBLE IN THE SAMPLE; HARDNESS RANGES

FROM EASILY FRIABLE TO FIRMLY FRIABLE

{TO MODERATELY HARD; GRAIN SUPPORTED;
REACTION TO A 10% HCL SOLUTION RANGES
IFROM MODERATE TO SLIGHT INDICATING BOTH
/SILICA AND CALCITE CEMENTATION; TRACE

PYRITE VISIBLE IN THE SAMPLE; BEDDING

{CONTACTS BETWEEN SANDSTONE AND SILTSTONE

\VISIBLE ON SOME SAMPLES.

/SILTSTONE = MEDIUM GRAY TO MEDIUM DARK
|GRAY TO MEDIUM BLUISH GRAY TO BROWNISH

/GRAY TO GRAYISH RED WITH SOME YELLOWISH
IGRAY SAMPLES; TOUGH TO DENSE TO CRUNCHY
TENACITY; IRREGULAR TO BLOCKY TO PLANAR

FRACTURE; MASSIVE TO PLATY CUTTINGS

HABIT; EARTHY TO DULL TO GREASY LUSTER,;

ISILTY TO GRITTY TEXTURE; THIN BEDDING
|STRUCTURES VISIBLE IN THE SAMPLE; PYRITE
VISIBLE AS AN ACCESSORY MINERAL FOUND

BOTH LOOSE AND INTERBEDDED IN SAMPLES;
INTERBEDDED WITH SANDSTONE, SHALE AND

CARBONACEOUS SHALE.

INOTE: DROP IN FLOW @ 8766' WITH LOSS OF

FULL RETURNS @ 8785'. REGAIN PARTIAL

|RETURNS @ 8787' AND REGAIN FULL RETURNS

BY 8860'".

ISANDSTONE = OFF WHITE TO MEDIUM GRAY TO

LIGHT GRAY WITH MINOR CHLORITIZATION;

[PREDOMINANTLY GRAIN SUPPORTED WITH

SILICA AND TRACE KAOLIN; NON TO SLIGHT
REACTION TO HCI; VERY FINE TO UPPER FINE
GRAIN; SUBANGULAR TO SUBROUND; FAIR TO

WELL SORTED; LOW TO MODERATE SPHERICITY;

4-7% CARBONACEOUS MATERIAL FLECKS IN

|SAMPLE FLECKS; MODERATE HARD TO VERY

HARD; TRACE ACCESSORY MINERALS OF MICRO
PYRITE AND CHLORITE MICA; GRADES TO

{LIGHT MEDIUM GRAY SILTSTONE.

Ttl Gas 500>y 100K>
ccsu CO2 30K><10 Ethn C-2 100K>|
Flare Ht. 100><10 Prop G-3 100K>|
<10 Butn C-4 100K>
<V IN 9.2 vis BERHG: P 100K>
MW OUT 92+ VIS55pH98
CG 187u
Cc4£21
g\ CG20u E
=
MW IN 9.2 VIS 56 pH 9.6
MW QOUT 9.2+ VIS58pH 9.8
"
Li CG 23u s g
% C-1 é/
g CG 3u Q
f MWAIN 9.2 VIS 53 pH 9.
MW OUT 9.2+ VIS55pH 98
} CG 14u ;
0 Ttl Gas 500><10 Meth Ci1 100K>|
0 CcO2 30K><10 Ethn ¢-2 100K>
Flare Ht. 100><10 Prop G-3 100K>|
<10 Butn G-4 100K>
<10 Pent C-5 100K>
C-1
;F CG 19u %
ag MW IN 9.2 VIS 53 pH 9
MW QUT 92+ VIS54pHA7
J% CG 22u 3
C-1 {
CG2u L
[MW IN 3+ VIS 56 p{gs
MW OQUT. 9.1+ VIS 50.pH 9.2
CG 15u

SHALE = MEDIUM GRAY TO LIGHT GRAY TO
DARK GRAY; PLATY TO ELONGATE TO SEMI

WEDGELIKE CUTTINGS HABIT; CLAYEY TO
MATTE TEXTURE; SPLINTERY TO PLANAR TO

BLOCKY FRACTURE; GRADES TO MEDIUM GRAY



03/04/2011

WF 600 @ 9{%
% 0>

<250

0006

00T6
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00€6

00v6

0056

0096

0016

0086

0066

)T

SILTSTONE; TRACE CARBONACEOUS SHALE

[FLECKS IN SAMPLE FRAGMENTS; HARD TO

CRUNCHY TENACITY.
SILTSTONE = MEDIUM GRAY TO LIGHT GRAY

{TO VERY DUSKY RED; GRITTY TO GRANULAR TO
/SILTY TEXTURE; IRREGULAR TO BLOCKY TO

HACKLY FRACTURE; WEDGELIKE TO TABULAR
CUTTINGS HABIT; SPARKLING TO EARTHY
LUSTER; GRADES TO LIGHT GRAY SANDSTONE.

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

{TO TABULAR TO ELONGATED CUTTINGS HABIT;

MATTE TO SILTY TEXTURE; GRADES TO LIGHT

CG 8u
0 Ttl Gas 500><10 100K>
0 C02 30K><10 100K>
0 Flare Ht. 100><10 100K>
<10 100K>
<hOv IN 9.1+ VIS ENbG D6 100K>
MW QOUT91VISS55pH95
CG 77u

GRAY SILTSTONE; EARTHY TO DULL LUSTER,

{RREGULAR TO PLANAR TO ANGULAR FRACTURE.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO
DARK GRAY; SPARKLING TO EARTHY LUSTER;

CG18u

WEDGELIKE TO NODULAR TO PLATY CUTTINGS
HABIT; GRITTY TO SEMI GRANULAR TO SILTY

TEXTURE; IRREGULAR TO BLOCKY TO PLANAR

IFRACT; GRADES TO LIGHT GRAY SANDSTONE.

=

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

{TO MEDIUM LIGHT GRAY; PREDOMINANTLY

GRAIN SUPPORTED WITH SILICA AND MINOR

{KAOLIN CEMENT; 3-6% CARBONACEOUS SHALE/

COAL FLECKS IN SAMPLE FRAGMENTS; WELL

R

CG122u

SORTED; SUBROUND TO SUBANGULAR; VERY

{FINE TO UPPER FINE GRAIN; GRADATION TO
{LIGHT GRAY SILTSTONE; MOD SPHERICITY;

FRIABLE TO MODERATE HARD; TR ACCESSORY
MINERAL OF MICRO PYRITE.

|

ISANDSTONE = OFF WHITE TO CLEAR; WELL
/SORTED; PREDOMINANTLY LOOSE GRAIN; VERY

FINE TO UPPER FINE GRAIN; TRANSLUCENT TO
TRANSPARENT; MINOR FROSTING; ROUND TO

MAX GAS 519u

156u

SUBANGULAR; SOME PRESERVED SPECIMENS
SHOW PREDOMINANT GRAIN SUPPORT WITH
SILICA AND MINOR KAOLIN CEMENT; FRIABLE

{TO FIRM FRIABLE; 2-5% CARBONACEOUS

SHALE/COAL FLECKS IN SAMPLE FRAGMENTS;

GRADES TO LIGHT GRAY SILTSTONE; HIGH GAS
ASSOCIATED WITH FRIABLE SANDSTONE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

MEDIUM GRAY TO LIGHT BROWNISH GRAY

D A e e o]

[

IN COLOR; BRITTLE TO CRUNCHY TENACITY;
IRREGULAR TO PLANAR FRACTURE; PLATY TO

JFLAKY TO BLADED CUTTINGS HABIT; DULL TO

EARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;
THIN TO LAMINAE STRUCTURE VISIBLE IN THE

LA ]

MAX 7u
0 Gas 500><

SAMPLE; TRACE PYRITE VISIBLE IN THE

ISAMPLE AS AN ACCESSORY MINERAL; EVIDENCE
|OF FRACTURE FILL SOME SAMPLES.

|SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO

Cc0o2 30K>K
0 Flare Ht. 100>
G 60u

DARK GRAY TO A GRAYISH BROWN COLOR,;

DENSE TO BRITTLE TO CRUNCHY TENACITY;

IRREGULAR TO BLOCKY TO PLANAR FRACTURE;

MASSIVE TO PLATY TO WEDGELIKE TO

/SLIGHTLY BLADED CUTTINGS HABIT; DULL TO

MA S 156u

[EEARTHY TO GREASY LUSTER; SILTY TO GRITTY
{TO SLIGHTLY GRANULAR IN TEXTURE; THIN TO

LAMINAE BEDDING STRUCTURES VISIBLE IN

{THE SAMPLE; BEDDING CONTACT BETWEEN
/SANDSTONE AND SILTSTONE VISIBLE IN THE

%134u

SAMPLE; CALCITE VEIN VISIBLE IN A SAMPLE

{OF SANDSTONE.

'SANDSTONE = WHITE TO OFF WHITE TO VERY
LIGHT GRAY TO MEDIUM GRAY IN COLOR,

MAX GAS 518u

MAX GAS 514u

QUARTZ FRAMEWORK; UPPER FINE TO LOWER
MEDIUM GRAIN SIZE; WELL TO FAIR SORTING;
SUBROUND TO SUB ANGULAR; HIGH TO
MODERATE SPHERICITY; SOME FROSTED AND
POLISHED GRAINS; MANY LOOSE GRAINS IN

CG 414u

THE SAMPLE; FRIABLE TO MODERATELY HARD
IN HARDNESS; LOW TO MODERATE REACTION

WITH A 10% SOLUTION OF HCL; CALCITE WITH
|SOME SILICA CEMENTATION; LOW LITHIC
ICONTENT OF ABOUT 10%; NO ACCESSORY

MINERALS VISIBLE IN THE SAMPLE;

INTERBEDDED WITH SILTSTONE AND SOME

/SHALE AND CARBONACEOUS SHALE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

'MEDIUM GRAY IN COLOR; BRITTLE TO

CRUNCHY TENACITY; IRREGULAR TO PLANAR

IFRACTURE; PLATY TO FLAKY TO BLADED
ICUTTINGS HABIT; DULL TO EARTHY LUSTER,;

SMOOTH TO CLAYEY TEXTURE; LAMINAE TO

'THIN STRUCTURE VISIBLE IN THE SAMPLE.

CARBONACEOUS SHALE = GRAYISH BLACK TO
MEDIUM DARK GRAY IN COLOR; DENSE TO
BRITTLE TO CRUMBLY TENACITY; PLANAR TO

IRREGULAR FRACTURE; MASSIVE TO PLATY TO

'WEDGELIKE CUTTINGS HABIT, EARTHY TO DULL

{TO WAXY TO GREASY LUSTER; SMOOTH TO

CLAYEY TEXTURE; THIN TO LAMINAE BEDDING

ISTRUCTURE VISIBLE IN THE SAMPLE.

SILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM

IGRAY TO MEDIUM DARK GRAY TO A BROWNISH

GRAY COLOR; TOUGH TO BRITTLE TO CRUNCHY

TENACITY: IRREGULAR TO BLOCKY TO PLANAR



WF 500 @ 105 —

S

DAY TOUR

03/04/2011
03/14/2011
4801 125" RS
JETS 3x16 IN @ 1
DAY TOUR
NIGHT TOUR

03/15/2011 /§>

WF 400 @ 10813

DAY TOUR
WOB 20.6 - 21.
PP 1649
RPM 75
GPM 270 }
<100 P ér 0>
<80 Avg WOB 0>

0080T 00,0T 0090T 00S0T 00v0T 00£0T 0020T 00T0T

00601

000TT
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|

AX CO2 4039ppm

A

FRACTURE; MASSIVE TO PLATY TO BLADED

{CUTTINGS HABIT; EARTHY TO DULL TO WAXY
JLUSTER; SILTY TO GRITTY TEXTURE; LAMINAE

'TO NO VISIBLE STRUCTURE; NO ACCESSORY

MINERALS VISIBLE IN THE SAMPLE.

ICARBONACEOUS SHALE = MED DARK GRAY TO
/GRAYISH BLACK; DENSE TO BRITTLE TO
JCRUMBLY TENACITY; SMOOTH TO CLAYEY
JTEXTURE; PLANAR TO IRREGULAR FRACTURE;

{THIN TO LAMINAE BEDDING STRUCTURE
VISIBLE IN THE SAMPLE; MASSIVE TO PLATY
1TO WEDGELIKE CUTTINGS HABIT.

ICARBONACEOUS SHALE = BROWNISH GRAY TO

CG 937u

{OLIVE GRAY TO BROWNISH BLACK; PLATY TO
JTABULAR TO ELONGATED CUTTINGS HABIT;

MATTE TO CLAYEY TEXTURE; EARTHY TO SEMI

NVITREOUS LUSTER; PLANAR TO SPLINTERY TO
BLOCKY FRACTURE; THIN LAMINAE OF COAL

ﬁw

INTERBEDDED IN SAMPLE FRAGMENTS;

VISIBLE SIGNS OF DEGASSING ALONG CONTACT
JAND FRACTURES.

..SANDSTONE = OFF WHITE TO LIGHT GRAY TO

2
e
1S

P o]

~ %
MW IN 9.2%%5 pH 9.4 ;
MW OUT.9.2+ VIS 58 pH 9.4

DARK GRAY; PREDOMINANTLY GRAIN SUPPORTED
JWITH SILICA AND KAOLIN CEMENT; WELL
|SORTED; FAIR TO MODERATE SPHERICITY;

VERY FINE TO FINE GRAIN; FIRM FRIABLE TO

HARD; THIN CARBONACEOUS MATERIAL LAMINAE

JINTERBEDDED WITH SAMPLE FRAGMENTS; 3-5%

CARBONACEOQOUS SHALE/COAL FLECKS IN SAMPLE

1SPECIMENS; HIGH GAS ASSOCIATED WITH
IINTERBEDDED COAL AND SANDSTONE INTERVAL.

/SILTSTONE = LIGHT GRAY TO MEDIUM GRAY
{TO DARK GRAY; BLOCKY TO IRREGULAR TO

PLANAR FRACTURE; WEDGELIKE TO NODULAR

{TO PLATY CUTTINGS HABIT; SPARKLING TO
[EARTHY LUSTER; GRADATION TO VERY LIGHT

1GRAY SANDSTONE; GRITTY TO SILTY TEXTURE.

SANDSTONE = OFF WHITE TO TRANSPARENT;

JPREDOMINANTLY LOOSE GRAIN; SOFT TO FIRM

FRIABLE; CLEAR TO OPAQUE; ROUND TO

SUBANGULAR; WELL SORTED; MODERATE TO

HIGH SPHERICITY; VERY FINE TO LOWER

MEDIUM GRAIN; MINOR PRESERVED SPECIMENS

WITH SILICA AND KAOLIN CEMENT; EASILY
[FRIABLE TO MODERATE HARD; TRACE AMOUNTS

JOF CARBONACEOUS SHALE/COAL FLECKS IN
JSAMPLE FRAGMENTS; SOFT SANDSTONE

IASSOCIATED WITH HIGH GAS; PRESERVED

ISAMPLES GRADE TO LIGHT GRAY SILTSTONE.

ANGE GAS SCALE

CG 51u
ig u
g CG 338u
X GAS 1483u
<1<
MW IN 9.3 \4S53-pH-9:
MW OUT.g3¥1S57 pH 9.5
4
CG 1469u
Tt Gas 500>k Meth>C-1 100K>
cOo2 30K>K - I 100K>
Flare Ht. 100> 0 100K>|
100K>
0K>
CG 1016u

INOTE: TD INTERMEDIATE SECTION @ 10586
1(10254' TVD) ON 03/04/2011

INOTE: RETURN TO DRILLING PRODUCTION
|SECTION ON 03/14/2011

10600' MOthGasooy  1.5K>

G 304u

|SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
IMEDIUM LIGHT GRAY IN COLOR; BRITTLE TO
ICRUNCHY TENACITY; IRREGULAR TO PLANAR
JFRACTURE; PLATY TO FLAKY TO WEDGELIKE

2]
CO2 8490ppm

ot
NGE QUT GAS TRAP

CHANGEC

ICUTTINGS HABIT; EARTHY TO DULL LUSTER,;

SMOOTH TO CLAYEY TEXTURE; NO VISIBLE
STRUCTURE PRESENT IN THE SAMPLE; NO
ACCESSORY MINERALS VISIBLE IN THE

|SAMPLE.

GAS 301u
CG 329u

SANDSTONE = WHITE TO OFF WHIT TO LIGHT

IGRAY TO MEDIUM GRAY IN COLOR; QUARTZ

FRAMEWORK; UPPER FINE TO LOWER MEDIUM
GRAIN SIZE; WELL TO FAIR SORTING; HIGH

—

'TO MODERATE SPHERICITY; SUBANGULAR TO
SUBROUND ANGULARITY; SOME FROSTED TO

{POLISHED GRAINS; HIGHLY REACTIVE WITH A
110% HCL SOLUTION INDICATING CALCITE
ICEMENTATION; GRAIN SUPPORTED; 10-20%

GAS 774u
u

ILITHIC CLASTS INCLUDED IN THE SAMPLE; NO
JACCESSORY MINERALS VISIBLE IN THE

SAMPLE; NO VISIBLE BEDDING STRUCTURES

\VISIBLE IN THE SAMPLE.

[ %% CO2 8861ppm

ISILTSTONE = MEDIUM TO DARK GRAY, OLIVE
{GRAY, OCCASIONAL BROWNISH GRAY; CRUNCHY
{TO MODERATELY HARD TENACITY; FRACTURE

IRREGULAR TO SUB CONCHOIDAL; CUTTINGS

JHABIT SOMEWHAT BLOCKY TO OCSIONAL IRREG;

LUSTER DULL TO EARTHY WITH SLIGHTLY

|SUCROSIC APPEARANCE; TEXTURE SILTY TO
IMODERATELY GRITTY; RARE TO OCCASIONAL

ENTRAINED FINE SAND GRAINS AS DISCONTIN
LENSES; STRUCTURE PREDOMINANTLY MASSIVE

30) Ttl Gas 1.5K>

'WITH RARE COLOR GRADATIONS; RARE TRACES

|OF CARBONACEOUS PLANT FRAGMENTS, SLIGHT
{TO MODERATELY CALCAREOUS; THINLY

INTERBEDDED WITH SANDSTONE.

CcO2 30K>y
cG ouFlare Ht. 100>
LOST RETURNS@ 11032'
REGAINED @ 11035'
200+ bhls/Hr

SANDSTONE = WHITE TO WHITISH GRAY WITH
SLIGHTLY PEPPERED APPEARANCE; FRAMEWORK

IPREDOMINANTLY TRANSLUCENT WHITE TO

COLORLESS QUARTZ WITH <5% DARK LITHICS;
LOWER VERY FINE TO UPPER FINE; MODERATE

| 4
MAX GAS 52411

{TO MODERATELY WELL SORTED; SUB ANGULAR

'TO SUB ROUNDED; MODERATE SPHERICITY WITH
OCCASIONAL PRISMOIDAL GRAINS; SOFT TO

MODERATELY FIRMLY FRIABLE; CEMENTATION

HIGHLY CALCAREOUS; MOST SPECIMENS GRAIN



e

i LOST.RETURNS WITH
TY REURNS OF LCM
NO SAMPLE @11130'

SUPPORTED WITH SOME MINOR ARGILLACEOUS
COMPONENT; INTERSTICAL VOIDS FAIRLY WELL
FILLED; NO EVIDENCE OF BEDDING; [LITHIC
CLASTS = DARK GRAY TO GRAYISH BLACK;

JUPPER FINE TO LOWER MEDIUM; ANGULAR;

IMODERATELY SOFT; POSSIBLE

REWORKED SEDIMENTS, SHALE]; NO CUT;
NO FLUORESCENCE.

CARBONACEOUS SHALE = BLACK TO GRAYISH

00ZTT

NIGHT TOUR

CG Ou
AX GAS 336U
ETURNS
NO RETURNS
MUD DATA @ 11263
CG514u MW 9.4 VIS 59 PV 17 YP 24

AS 523u

JBLACK; CRUNCHY TO BRITTLE TENACITY; SUB
JCONCHOIDAL TO SUB BLOCKY FRACTURE;
ICUTTINGS HABIT SMALL ELONGATED TO
ILARGER THIN TABULAR, BRIGHT METALLIC
JLUSTER; VERY THINLY LAMINATED STRUCTURE;

bmx GAS 358u

INTERBEDDED W/ POORLY CONSOLIDATED SAND;

NO ACCESSORY MINERALS.

SANDSTONE = WHITE TO OFF WHITE TO LIGHT
/GRAY TO MEDIUM GRAY TO MEDIUM BLUISH

00€TT

I

o

1GRAY IN COLOR; QUARTZ FRAMEWORK; UPPER
IFINE TO LOWER MEDIUM GRAIN SIZE; WELL TO

FAIR TO SLIGHTLY POOR SORTING; SUBROUND
'TO SUBANGULAR; HIGH TO MODERATE

ISPHERICITY; SOME FROSTED GRAINS PRESENT

LT

03/16/2011

00vTT

4

WE 300 @ 114
<100 @

i

<80 Avi

i

g9
00STT

DAY TOUR

b HANGE SHAKER SCREENS
HANGE SHAKER SCREENS

DUE TO MECHANICAL ABRASION; FRIABLE TO

WNS

JMODERATELY HARD HARDNESS; HIGHLY
REACTIVE WITH A 10% SOLUTION OF HCL,
JCALCITE CEMENTATION; GRAIN SUPPORTED

\WITH BETWEEN 10-20% LITHIC CLASTS WITH A

FEW SAMPLES HAVING UPWARDS OF 30%; NO
ACCESSORY MINERALS PRESENT IN THE SAMPLE

J, NO BEDDING STRUCTURES VISIBLE IN THE

SAMPLE; INTERBEDDED WITH SILTSTONE,

/SHALE AND CARBONACEOUS SHALE; MANY LOOSE

< PARRe
MAX GAS265FH T EMWIN 9.4 VIS5Zp
AX

M mi
Tt Gas 1.5K>

MW QUT 9.4 VIS 50 pH 92
£

|GRAINS IN THE SAMPLE.
ISILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM

GRAY TO DARK GRAY IN COLOR; DENSE TO
BRITTLE TO CRUMBLY TENACITY; IRREGULAR

{TO BLOCKY TO PLANAR FRACTURE; MASSIVE TO
IPLATY TO TABULAR CUTTINGS HABIT; EARTHY

TO DULL TO SLIGHTLY WAXY LUSTER; SILTY
TO GRITTY TO SLIGHTLY GRANULAR TEXTURE;

{THIN TO LAMINAE STRUCTURE VISIBLE IN

POOR RETURNS

<i
< 30K>|
< are Ht. 100>

GAS EQUIPMENT

|SOME SAMPLES; NO ACCESSORY MINERALS
VISIBLE IN THE SAMPLE.

|SANDSTONE = LIGHT GRAY TO WHITISH GRAY;
[FRAMEWORK TRANSPARENT COLORLESS

WOB 22-25K

009TT

C
E«sm

AN
&<
>SS

lel T
MW IN 9.4%H§6%;H
H9.2

QUARTZ TO TRANSLUCENT WHITE QUARTZ;
UPPER VERY FINE TO UPPER FINE; WELL

|SORTED; SUB ROUNDED TO SUB ANGULAR,;

SOME MINOR PITTING AND FROSTING OF GRAIN

|SURFACES, HIGH TO MODERATELY HIGH SPHER;

g CG 1272u

MW OUT 9.4VIS 6

W
P

VERY SOFT PRESENTS PREDOMINANTLY AS

LOOSE GRAINS WITH PRESERVED SPECIMENS
BEING VERY EASILY FRIABLE; CEMENT HIGHLY
CALCAREOUS WITH MINOR ARGILLACEOUS

ICOMPONENT; INTERSTICES WELL TO MODERATE

004TT

QXU
TTUDO
EE=
o
528

JFILLED; BEDDING MASSIVE; ASSOCIATED WITH

SLIGHT TO ABUNDANT FRACTURE FILL AS

ICALCITE CLEAVAGE RHOMBS TO RARE "WATER

CLEAR" TABULAR CALCITE CRYSTALS AND RARE

1SPARRY FRAGS; INCREASING CARBONACEOUS

TRARR

MAX GAS 465u

E ' FLARE
'ELARE
E : I

CG 1452u

CONTENT WITH SOME VERY THIN COALS;
OCCASIONAL LIGHT CARBON STAINING AT

/GRAIN EDGES; NO FLUORESCENCE; NO CUT.
ICARBONACEOUS SHALE = BLACKISH GRAY TO

008TT

i

NIGHT TOUR

02 8209ppm

MEDIUM GRAY; BLACKISH BROWN; CRUNCHY TO
BRITTLE TENACITY W/ OCCASIONAL CRUMBLY;

FRACTURE IRREGULAR TO SUB CONCHOIDAL;

CUTTINGS HABIT IRREGULAR TO OCCASIONAL

BLOCKY; LUSTER RESINOUS TO VITREOUS;

I g

03/17/2011
03/18/2011

CG 1326u

{THINLY LAMINATED; RARE MINOR OUTGASSING;

SOME SPECIMENS SHOW THIN LAMINAE OF

JWELL DEVELOPED COAL; INTERBEDDED WITH
1SANDSTONE, SILTSTONE AND SOME SHALE;
INO ACCESSORY MINERALS VISIBLE IN THE

006TT

S 1517u

1

SAMPLE.

INOTE = TRIP- NEW BIT @ 11956' 3/16/2011

RETURN TO DRILLING 3/18/2011

DAY TOUR

NB#5 6.125" H ES/QD406F P

JETS 3x13 IN

G 1209y
Ttl Gas 1.5K>

o

000¢T

AA
oo
ﬁ%

CcO2 30K>y
t 100>

SHALE = MEDIUM TO DARK GRAY, BROWNISH

JGRAY, BLACKISH GRAY, OCCASIONAL LIGHT
1GRAY; CRUNCHY TO MODERATELY TOUGH,;
JFRACTURE HACKLY TO SUB PLANAR; CUTTINGS

HABIT TABULAR TO WEDGELIKE WITH COMMON
IRREGULAR; LUSTER MOSTLY DULL WITH

IOCCASIONAL WAXY TO RESINOUS; TEXTURE

SMOOTH TO VERY SLIGHTLY SILTY; STRUCTURE

PREDOMINANTLY MASSIVE.

989u
AS 406u

i

ICARBONACEOUS SHALE = BLACKISH BROWN TO

GRAYISH BROWN, BROWNISH BLACK TO DUSKY

YELLOWISH BROWN; CRUNCHY TO BRITTLE;

FRACTURE HACKLY TO SOMEWHAT BLOCK WITH
OCCASIONAL TO CONCHOIDAL; CUTTINGS HAB

00TZCT

o

BUSTER ON DURING XFER | —

JTABULAR TO BLOCKY W/ COMMON IRREGULAR;

LUSTER DULL TO WAXY; TEXTURE PREDOMINANT
SMOOTH WITH OCCASIONAL SILTINESS; STRUCT

IMASSIVE TO FINELY LAMINATED; COMMON
{THIN LAMINAE OF CARBONACEOUS MATERIAL

4

[

JAND CARBON STAINING WITH OCCASIONAL

THIN LAMINAE OF WELL DEVELOPED COALS

/SHOWING MINOR TO MODERATE OUTGASSING.

COAL = BLACK TO BROWNISH BLACK; CRUNCHY



00€CT

00 74"

<100 RO >

NN
MW IN 9.5 VIS(56 pH(9.8

1TO BRITTLE TENACITY; FRACTURE BLOCKY TO

OCCASIONAL CONCHOIDAL; CUTTINGS HABIT

JBLOCKY TO TABULAR W/ COMMON IRREGULAR,;
ILUSTER RESINOUS TO VITREOUS WITH SOME

“METALLIC SPECIMENS; STRUCTURE VERY THIN

MW OUT 9 5X/1S48pH
N

LCGMH

R
{
&,

ILAMINATIONS; MINOR OUTGASSING COMMON.
ISILTSTONE = MODERATE TO GRAY1SH BROWN,

DARK YELLOWISH BROWN TO GRAYISH ORANGE,

IDARK DUSKY BROWN; MODERATELY FIRM TO

MAX GAS 1669u

AX GAS 336U

SOMEWHAT CRUNCHY W/ OCCASIONAL CRUMBLY;
FRACTURE IRREGULAR TO HACKLY; CUTTINGS

JHABIT MASSIVE TO IRREGULAR TO WEDGELIKE;
JLUSTER DULL; TEXTURE SILTY TO SLIGHTLY

GRITTY; STRUCTURE MASSIVE WITH OCCASION

MAX GAS 1852u

{THIN DISCONTINUOUS STINGERS AND LAMINAE
[OF CARBONACEOUS MATERIAL.

SANDSTONE = WHITE TO WHITISH GRAY, VERY
PALE ORANGE TO LIGHT MODERATE BROWN;

IAX GAS 271u

MUD DATA'@ 12449’
MW 9.40 VIS 53 PV 15 YP 22
APIEL 6.8 GELS 8/11/1
e T O SO T

FRAME WORK TRANSPARENT COLORLESS
IQUARTZ TO TRANSLUCENT COLORLESS QUARTZ;

UPPER VERY FINE TO UPPER FINE; WELL TO
VERY WELL SORTED; SUB ROUNDED TO SUB

JANGULAR; SPHERICITY MODERATELY HIGH TO

§ CG 1761u

GAS1829U —
0 TdGas 1.5K>]

JHIGH; VERY MINOR SUPERFICIAL ABRASION;

ISOFT TO VERY SOFT PRESENTING AS MOSTLY
{LOOSE GRAINS; PRESERVED SPECIMENS ARE
JVERY EASILY FRIABLE; HIGHLY TO MODERATE

CALCAREOUS CEMENT; GRAIN SUPPORTED,;

<BRBHT TOANI W% 0>

00S¢T

WF 200 @ 125%

03/19/2011 %

009¢1

Cco2 30K>

Flare Ht. 100><10

OCC CARBONACEOUS LAMINAE; NO FLUORES.

{CARBONACEOUS SHALE = GRAYISH BLACK TO
DARK GRAY IN COLOR; BRITTLE TO CRUNCHY
STENACITY; BLOCKY TO PLANAR FRACTURE;

MASSIVE TO PLATY TO WEDGELIKE TO BLADED
ICUTTINGS HABIT; EARTHY TO DULL TO GREASY

LUSTER; SMOOTH TO CLAYEY; LAMINAE

1TO THIN STRUCTURE PRESENT IN THE SAMPLE;
INO ACCESSORY MINERALS VISIBLE IN THE

NGE SHAKER SCREENS
L | GAS 1504y

SAMPLE; THIN COAL STRINGERS VISIBLE IN

|SOME SAMPLES OF CARBONACEOUS SHALE AND

SANDSTONE; COAL OBSERVED DEGASSING IN

THE SAMPLE.

00421

ITOTCO DOWN
TOTCO UP @ 12850

008¢T

CAMEO @ l%?

WOB 26-27K
PP 1961
RPM 52
GPM 243

006¢T

NIGHT TOUR
03/20/2011

000€T

03/21/2011
NB#6 6.125" HUG! D406F P!
ROLLINS @ 1308
JETS 3x13 IN

00TET

WOB 24-25
PP 1956
RPM 55

GPM 243

TRANS ETTE @ g??'ﬂ'

00ceT

:

I

.\
’

-
X CO2 319 m
2342u

1COAL = BLACK IN COLOR; PULVERULENT TO

CRUMBLY TENACITY; IRREGULAR TO BLOCKY
FRACTURE; MASSIVE CUTTINGS HABIT; WAXY

.TO GREASY TO RESINOUS LUSTER; SMOOTH
[TEXTURE; THIN TO LAMINAE BEDDING

STRUCTURE VISIBLE IN THE SAMPLE; COAL

1OBSERVED DEGASSING IN THE SAMPLE; NO

ACCESSORY MINERALS VISIBLE IN THE

1SAMPLE; INTERBEDDED WITH CARBONACEOUS
J/SHALE, SANDSTONE AND SOME SILTSTONE.

‘SILTSTONE = DUSKY YELLOWISH BROWN TO

DUSKY BROWN, MODERATE REDDISH BROWN
TO GRAYISH BROWN; SOFT TO BARELY FIRM

[TENACITY; FRACTURE IRREGULAR TO CRUMBLY;

CUTTINGS HABIT MASSIVE; LUSTER DULL,;

|SLIGHT SILTY TO SLIGHT GRITTY TEXTURE;
IMASSIVE STRUCTURE; THINLY INTERBEDDED
WITH CARBONACEOUS SHALE, COAL AND
ISANDSTONE.

SANDSTONE = WHITE TO WHITISH GRAY,
VERY PALE ORANGE TO GRAYISH ORANGE,
LIGHT GRAY TO MEDIUM GRAYISH BROWN;

[FRAMEWORK PREDOMINANTLY COLORLESS

TRANSPARENT TO TRANSLUCENT WHITISH
QUARTZ GRAINS; UPPER VERY FINE TO UPPER
'WELL TO MODERATELY WELL SORTED; SUB
ANGULAR TO SUB ROUNDED; MODERATE TO

JHIGH SPHERICITY; MODERATELY SOFT

1.5K>

TO MODERATELY EASILY FRIABLE WITH
ABUNDANT LOOSE GRAINS; CALCAREOUS
CEMENT W/ MODERATELY STRONG REACTION
'TO DILUTE HCL,; GRAIN SUPPORTED;

“THIN TO LAMINAE CARBONACEOUS BEDDING

30K>y

100>

WITHIN SOME SANDSTONE SAMPLES TO THIN

INTERBEDDED COALS; NO FLUORESCENCE;
NO CUT.

"NOTE = BIT TRIP @ 13052' ON 03/19/2011

JRETURN TO DRILLING ON 3/21/2011

COAL = BLACK TO BROWNISH BLACK, OCCAS
GRAYISH BLACK; CRUMBLY TO BRITTLE; IRREG

7TO BLOCKY, RARE CONCHOIDAL FRACTURE;

/

ICUTTINGS HABIT BLOCKY TO TABULAR TO SOME

WHAT IRREGULAR; LUSTER RESINOUS TO

VITREOUS; STRUCTURE FINELY LAMINATED.
JSILTSTONE = DUSKY YELLOWISH BROWN TO

MED YELLOWISH BROWN, BLACKISH BROWN;

. MAX GAS 3395u

JMODERATELY HARD TO MODERATELY SOFT,;
IFRACTURE IRREGULAR; LUSTER DULL,

SILTY TO SLIGHLY GRITTY TEXTURE; MASSIVE
STRUCTURE.

X _GAS 32481

MW IN 9.6 VIS 50 pH

ICARBONACEOUS SHALE = DUSKY YELLOWISH
1BROWN TO BROWNISH BLACK TO BLACK; MOD
ICRUMBLY TO BRITTLE TENACITY; FRACTURE
JIRREGULAR TO SUB CONCHOIDAL WITH COMMON

e T —
. s 43u

BLOCKY; CUTTINGS HABIT MASSIVE TO BLOCKY

iTO TABULAR; LUSTER DULL TO RESINOUS;

TEXTURE SMOOTH TO VERY SLIGHTLY SILTY;
STRUCTURE MASSIVE WITH THIN LAMINAE

1TO FINELY DISSEMINATED CARBONACEOUS



e H
co E@ 13334'?

=
=

MATERIAL.

SANDSTONE = WHITE TO WHITISH GRAY,
JLIGHT GRAY TO PALE ORANGISH GRAY, VERY
JLIGHT MODERATE YELLOWISH BROWN; FRAME
'WORK PREDOMINANTLY WHITISH GRAY TRANS
ILUCENT QUARTZ TO COLORLESS TRANSPARENT
QUARTZ; LOWER TO UPPER FINE; WELL SORTED
1SUB ROUND TO SUB ANGULAR; MODERATELY
HIGH SPHERICITY; EASILY FRIABLE TO MOD
JFRIABLE; CALC/SILICA CEMENTATION; GRAIN
SUPPORTED WITH MINOR KAOLIN; INTERSTICES
IMODERATELY FILLED; CARBON STAINING AT
/GRAIN EDGES; MINOR DULL YELLOWISH
FLUORESCENCE; NO CUT.

00vET

%COAL = BLACK TO OLIVE BLACK, BLACKISH
JIBROWN TO BLUISH BLACK; CRUNCHY TO
BRITTLE WITH COMMON SOMEWHAT CRUMBLY;
FRACTURE IRREGULAR, BLOCKY, CONCHOIDAL;
ICUTTINGS HABIT BLOCKY TO TABULAR WITH
ICOMMON WEDGELIKE SPECIMENS; LUSTER
%’VITREOUS TO RESINOUS; TEXT. HOMOGENOUS
ISTRUCTURE THINLY LAMINATED SOME PLANAR
[PARTING EVIDENT; COMMON VIGOROUS LONG
JDURATION OUTGASSING FROM MOST SPECIMENS.

<100 RO 0>
<80 —AvgWOB 0>

00SET

,,s;

MUD DATAT@13492' 7
MW 9.5 VIS 56 PV 16,YP 2 ISILTSTONE = DUSKY YELLOWISH BROWN TO
API FISB.8 GELS G818 0H 10.30 DUSKY BROWN, MODERATE REDDISH BROWN;

5 gy YA MODERATELY FIRM TO VERY SLIGHTLY SOFT;
JFRACTURE HACKLY TO IRREGULAR; WEDGELIKE
<=—_TO FLAKY CUTTINGS HABIT; SMOOTH GRADING
TO GRITTY TEXTURE; NO STRUCTURE; SOME
I{SPECKLED BLACK COALY / LITHIC / CARBON-

IACEOUS SHALE IMBEDDED; TRACE BROWNISH

NIGHT TOUR

009€T

WOQORB 23
RPM 47
PP 1983
G[M 247

I/SANDSTONE = LIGHT GRAYISH BLUE, GRAYISH
LIGHT BROWN; SOME CLEAR TO TRANSLUCENT,
J/SOME SALT AND PEPPER APPEARANCE; DOM
LOWER FINE GRAIN; FAIR TO SUB WELL
1SORTED DOM SUB ANGULAR GRADING TO SUB
ROUND; EASILY FRIABLE TO FRIABLE; CLAYEY

J SILICA MATRIX CEMENT; TRACE SPECKLED
BLACK CARBONACEOUS SHALE IMBEDDED.

00LET

3/22/2011

‘CARBONACEOUS SHALE = BROWNISH BLACK,

{BLACKISH GRAY, BROWNISH GRAY; CRUMBLY

“TO CRUNCHY; SOME SLIGHTLY WAXY, DULL

LUSTER; OCC WEDGELIKE, PLATY CUTTINGS

{HABIT; SMOOTH GRADING TO GRITTY TEXTURE;
< JBLACK SPECKLED COALY / LITHIC LAMINATE,

MAY GASTTTSG L : IIMBEDDED; TRACE DEGASSING IN SAMPLE TRAY

008€T

DAY TOUR 4
AKX GAS 37520 NN O, ; — SANDSTONE = WHITISH GRAY TO LIGHT

IGRAY, OCCASIONAL VERY PALE ORANGE;
FRAMEWORK COLORLESS TRANSPARENT TO
——WHITISH GRAY TO WHITE TRANSLUCENT
JQUARTZ; UPPER TO LOWER FINE; MODERATELY
“WELL TO WELL SORTED; SUB ROUNDED TO
SUBANGULAR; MODERATELY HIGH SPHERICITY;
JRARE MINOR PITTING OF GRAIN SURFACES;
SOFT TO EASILY FRIABLE WITH OCCASIONAL
MODERATELY FRIABLE TO MODERATELY HARD
SPECIMENS; HIGHLY CALCAREOUS CEMENT
W/ MINOR ARGILLACEOUS COMPONENT SHOWS
= MODERATE TO BARELY STRONG REACTION TO
HCL,; GRAIN SUPPORTED; SOME INTERSTICIAL
\VOIDS; NO FLUORESCENCE; NO CUT.
MAX GAS 130u

— T Ga 1.5K>R10 Mgtt‘i/C NOTE: TD WELL ON 3/22/2011 @ 14007'MD
cOo2 30K><10 —— Ethn C-2
Flare Ht. 100><10 Prop C-3
<10 Butn C-4 100K>|
<10 Pent C-5 100K>|

WOB 24-25K
PP 1945
RPM 44
GPM 243

WOB 19-20K
PP 2011
RPM 31

GPM 247

bt

006€T

<100
<80 Avg WO

000vT

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.






