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Lithology

<10 Meth C-1 500K> =
<0 Ttl Gas 500> eppm 2
< units <10 Ethn C-2 100K> 5
8 <0 Co2 5K><10 Prop C-3 100K>| g
ppm
<10 Butn C-4 100K>
<0 F'arff HLo 1002, Pent C-5 100K>)
MW IN 8.9+ VIS 60
MW OUT 8.9+ VIS 61
c-1
MW IN 8.9+ VIS 61
MW OUT 9.0 VIS 57
C-1
<( Ttl Gas 1K><10— Meth C-1 500K>
< Cc0o2 5K><10 Ethn C-2 100K>|
<( Flare Ht. 100> Prop C-3 100K>|
Butn C-4 100K>
<10 Pent C-5 100K>|

MW IN 9.0 VIS 49
MW OUT 9.0+ VIS 50

MW IN 9.0 VIS 52
MW OUT 9.0 VIS 50

MW IN 9.0 VIS 51
MW OUT 9.0 VIS 49

Remarks
Survey Data, Mud Reports, Other Info.

GSA ROCK COLOR CHART. ROCK CONSTITUENTS
/ARE DESCRIBED WET AND LISTED IN ORDER

OF MOST ABUNDANT TO LEAST ABUNDANT WITH
RESPECT TO PERCENTAGE IN SAMPLE. DEPTH
IS REFERENCED TO RKB.

CONNECTION GASES AS WELL AS TRIP GASES
/AND DOWNTIME GASES ARE NOTED ON THE LOG
LARGE CONNECTION GASES WHICH APPEAR ON
'THE MUDLOG USUALLY REFLECT UPHOLE GAS
INTERVALS BLEEDING INTO THE BORE HOLE
DURING CONNECTIONS.

GAS CHROMATOGRAPHY EQUIPMENT IS
CALIBRATED TO A TEST GAS COMPOSED OF:
METHANE = 10000 PPM

ETHANE = 1000 PPM

PROPANE = 1000 PPM

I-BUTANE = 1000 PPM

N-BUTANE = 1000 PPM

I-PENTANE = 1000 PPM

N-PENTANE = 1000 PPM

WHEN THE MUD IS RUN THROUGH THE MGS (MUD
GAS SEPERATOR) THE INTERVAL IS MARKED ON
THE LOG IN THE SLIDE COLUMN AND NOTED ON
THE LOG.

ALL SANDSTONE INTERVALS ARE EXAMINED FOR
SAMPLE FLUORESCENCE IN THE UV SCOPE FOR
HYDROCARBON FLUORESCENCE AND MINOR
FLUORESCENCE FROM POSSIBLE FRACTURE
FILL. ALL FLUORESCENCE IS NOTED ON THE
MUDLOG.

16" SURFACE CONDUIT WAS SET AT 145"
CANRIG DRILLING TECHNOLOGY LTD.
COMMENCED LOGGING SERVICES ON
10/22/2010 @ 145' MD.

CANRIG DRILLING TECHNOLOGY LTD.
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MW OUT 9.3% VIS 48

NOTE = TD SURFACE HOLE AT 4444' MD ON
10/25/2010 AT 1400 HRS.

SHALE = LIGHT GRAY TO YELLOWISH BROWN TO
PALE BLUE WITH GREENISH ORANGE AND LIGHT
RED HUES; BRITTLE TO CRUMBLY TENACITY;

BLOCKY TO IRREGULAR FRACTURE; TABULAR TO

'WEDGELIKE CUTTINGS HABIT, DULL TO EARTHY
LUSTER; SMOOTH TO CLAYEY TO TRACE SILTY
TEXTURE; OVERALL THIN TO THICK STRUCTURE
'WITH TRACES OF CLAYSTONE PRESENT WITHIN
SAMPLE <10%; NON CALCAREOUS WITH NO
HYDROCARBON INDICATORS PRESENT.

SANDSTONE = WHITE TO OPAQUE TO VERY
LIGHT GRAY WITH TRANSPARENT GRAINS AND
/A SALT AND PEPPER APPEARANCE; MEDIUM TO
COARSE GRAINED; FAIRLY TO POORLY SORTED;
ROUND TO SUBROUNDED; MODERATE TO HIGH

ISPHERICITY; OVERALL QUARTZ FRAMEWORK

'WITH TRACES OF MAFIC LITHIC FRAGMENTS;
NON TO VERY SLIGHTLY CALCAREOUS; NO
APPARENT OIL INDICATORS PRESENT.

SHALE = LIGHT GRAY, YELLOWISH BROWN,

JAND REDDISH BROWN IN COLOR; FIRM

'TO MODERATELY HARD; CRUNCHY TO
BRITTLE; TABULAR TO NODULAR CUTTINGS

HABIT; DULL, EARTHY LUSTER; OVERALL

SILTY TEXTURE; GRADATIONAL TO A
SILTSTONE; DOMINANTLY NON CALCAREOUS;

INO APPARENT OIL INDICATORS.

SILTSTONE = YELLOW BROWN TO BROWN TO
'REDDISH BROWN IN COLOR; TOUGH TO DENSE
{TENACITY; IRREGULAR TO BLOCKY FRACTURE;
IMASSIVE TO SLIGHTLY WEDGELIKE CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SILTY TO

[GRITTY TEXTURE; OVERALL STRUCTURE IS
[THICK.

SHALE = LIGHT GRAY TO BLUE GRAY TO

[YELLOW TO LIGHT BROWN IN COLOR; TENACITY

IS DENSE TO BRITTLE; SAMPLE HAS FLAKY TO

|PLATY TO WEDGELIKE TO SLIGHTLY MASSIVE
ICUTTINGS HABIT; FRACTURE IS IRREGULAR TO

PLANAR; DULL EARTHY TO WAXY LUSTER;
OVERALL TEXTURE IS SMOOTH; STRUCTURE IS

IGENERALLY THIN TO SLIGHTLY THICK; SAMPLE
IS NON REACTIVE IN 10% HCL SOLUTION;
INO OIL INDICATORS.

|SHALE = GRAY, MEDIUM GRAY, TO MEDIUM

DARK GRAY, OCCASIONAL GREENISH AND
/REDDISH HUES; CRUNCHY TO DENSE;

FIRM TO MODERATELY HARD; IRREGULAR AND
HACKLY FRACTURE; TABULAR AND PLATY

ICUTTINGS HABIT; DULL, EARTHY LUSTER,

Til Gas Meth C-1 500K>
CO02 Ethn C-2 100K>——|
Flare Ht. Prop C-3 100K>|
Butn C-4 100K>|
Pent C-5 100K>|
INSO.1 VIS 44
OUT 9.1+ VIS 44
IN 9.1+ VIS 44
OUF 9.1+ VIS 45
UDBATA @ 4800'
915 FV 46 PV 14 YP 21
| FILZ0.0 GELS 9/13/21 PH 10.3
1108 CA20 MBT 17.5 SOL 4.7
R [QSSES 149 BBLS
IN 92 VIS 45
OUFY.2+ VIS 44
Til Gas 500>, Meth C-1 500K>
CO02 5K>K! Ethn C-2 100K>|
Flare Ht. 100>%: Prop C-3 100K>|
] Butn C-4 100K>
Pent C-5 100K>|

SILTY TO CLAYEY TEXTURE; VERY SLIGHTLY
ICALCAREOUS; NO APPARENT OIL INDICATORS.

ISHALE = GRAY, MEDIUM DARK GRAY, YELWSH

BROWN, AND REDDISH BROWN IN COLOR,;

MODERATELY FIRM TO MODERATELY HARD;

BRITTLE TO DENSE TENACITY; IRREGULAR

JAND HACKLY FRACTURE; TABULAR AND

'WEDGE LIKE CUTTINGS HABIT; EARTHY
JLUSTER; DULL LUSTER; INTERBEDDED WITH

SILTSTONE AND SANDSTONE; SMOOTH

{TEXTURE; THICK STRUCTURE; GENERALLY

INON CALCAREOUS; NO APPARENT HYDROCARBON
INDOCATORS.

IN 9.2+ VIS 45
OUT 9.3 VIS 45

/SILTSTONE = REDDISH BROWN TO
IYELLOWISH BROWN, OCCASIONAL GREENISH
JHUES; CRUNCHY TO DENSE; MODERATELY
FIRM TO MODERATELY HARD; IRREGULAR
IFRACTURE; TABULAR AND PLATY CUTTINGS

HABIT; EARTHY LUSTER; SILTY TO GRITTY
{TEXTURE; DOMINANTLY A MUD STONE;
/{GENERALLY NON CALCAREOUS; NO APPARENT
HYDROCARBON INDICATORS.

SILTSTONE = VERY LIGHT GRAY TO GRAY;
{CRUNCHY TO DENSE; FIRM TO MODERATELY
HARD; IRREGULAR FRACTURE; IRREGULAR AND
{TABULAR CUTTINGS HABIT; EARTHY LUSTER;
GRITTY TO SILTY TEXTURE; NON TO VERY

|SLIGHTLY CALCAREOUS; GRADATIONAL TO
/A SHALE; NO APPARENT HYDROCARBON
INDICATORS.

|SANDSTONE = OFF WHITE TO VERY LIGHT

o

ms 1883 UNITS

| SMAXGAS 1883 UNITS

GRAY; FINE TO MEDIUM GRAIN SIZE; FAIR TO
OVERALL MODERATELY WELL SORTED; SUB
ANGULAR TO SUB ROUNDED; LOW TO MODERATE

SPHERICITY; UNCONSOLIDATED TO DOMINANTLY
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EASILY FRIABLE' DOMINANTLY MATRIX

CG: 28u
{ Ttl Gas 500> eth C-1 500K>|
( cOo2 5K>/ thn C-2 100K>
{ Flare Ht. 100>/ Prop C-3 100K>|
utn C-4 100K>
Pent C-5 100K>
CG: 14u 1IN 9.2#VIS 46
T 9.0+ VIS 46
TG 34 ATA @ 5656'
25%V 48 PV 15 YP 21
L %6 GELS 11/17/26 PH 9.9
1100 CA20 MBT 175 SOL 5.7
. %R gSES 225 BBLS
/ OUT 9.4 VIS 45
CG: 5u

/SUPPORTED; COMPOSED OF 80% CLEAR

QUARTZ, 20% FELDSPARS, AND TRACE MAFIC

ILITHICS; INTERBEDDED WITH SHALE AND

SILTSTONE; NO VISIBLE FLUORESCENCE IN

/SAMPLE.

|SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY,
/GENERAL REDDISH HUES; BRITTLE TO DENSE;
MODERATELY FIRM TO MODERATELY HARD;

IRREGULAR FRACTURE DUE TO PDC BIT

JACTION; IRREGULAR CUTTINGS HABIT;
DULL, EARTHY LUSTER; NON TO SLIGHTLY
ICALCAREOUS; SILTY TEXTURE; NO VISIBLE
SAMPLE FLUORESCENCE.

NOTE = TOOH AT 5656' MD TO L/D MWD AND

DIRECTIONAL TOOLS.

|SILTSTONE = LIGHT GRAY TO GRAY; BRITTLE
{TO DENSE; IRREGULAR FRACTURE; TABULAR

IAND ELONGATED CUTTINGS HABIT; DULL,

[EARTHY LUSTER,; SILTY TEXTURE; NON TO

VERY SLIGHTLY CALCAREOUS; TRACES OF

JLOOSE CALCITE IN SAMPLE; NO VISIBLE OIL
INDICATORS.

ISANDSTONE = OFF WHITE, LIGHT GRAY, TO
VERY PALE GRAY; FAIR TO MODERATELY

'WELL SORTED; LOW TO MODERATE SPHERICITY;
FINE TO MEDIUM GRAINED, OCCASIONALLY
COARSE; ROUNDED TO SUB ROUNDED;

SALT AND PEPPER APPEARANCE; VERY WEAK

ICALCITE/SILICATE CEMENT; NO SAMPLE
|FLUORESCENCE.

|SILTSTONE = LIGHT GRAY, GRAY TO MEDIUM
DARK GRAY, OCCASIONAL BROWNISH HUES;

CRUNCHY TO BRITTLE; FIRM TO OCCASIONALLY

MODERATELY HARD; IRREGULAR FRACTURE;

'WEDGE LIKE AND TABULAR CUTTINGS HABIT;
DULL LUSTER; GRITTY TO SILTY TEXTURE;
GRADATIONAL TO SHALE; NON TO SLIGHTLY

ICALCAREOUS; NO SAMPLE FLUORESCENCE.

INOTE = HAD MUD PUMP #1 GO DOWN ON

10/31/2010 @ 02:20HRS. POOH TO SHOE

IAND SERVICE MUD PUMP #1.

CG: 6u
() Ttl Gas 500> eth C-1 500K>
<( Cc0o2 5K>< thn C-2 100K>
«( Flare Ht. 100>K! Prop C-3 100K>|
Butn C-4 100K>
Pent C-5 100K>

[SHALE = LIGHT GRAY, MEDIUM GRAY, PALE

RED TO GRAYISH RED, BRITTLE TO CRUMBLY
TENACITY; IRREGULAR FRACTURE; PLATY TO

WEDGELIKE CUTTINGS HABIT; WAXY TO DULL

LUSTER; CLAYEY, GRITTY TO MATTE TEXTURE;

MASSIVE TO THINLY BANDED STRUCTURE.

ISILTSTONE = LIGHT GRAY, MEDIUM LIGHT
|GRAY TO LIGHT BROWNISH GRAY; BRITTLE TO
ICRUMBLY; IRREGULAR TO EARTHY FRACTURE;

L MAX GAS: 583u
>

>

IFLAKY TO WEDGELIKE CUTTINGS HABIT; DULL

TO EARTHY LUSTER; SILTY TO GRITTY

[TEXTURE; MASSIVE TO POORLY BANDED
ISTRUCTURE.

AX CO2 =

/SANDSTONE = LIGHT GRAY TO DOMINANTLY OFF

'WHITE IN COLOR; COMMON SALT AND PEPPER

JAPPEARANCE; FINE TO MEDIUM GRAIN SIZE;

FAIR TO MODERATELY WELL SORTED;
SUB ROUNDED TO SUB ANGULAR; LOW TO

T ——
ESSMAX GAS 1532u

OCCASIONALLY MODERATE SPHERICITY;
MODERATELY FIRM TO HARD; DOMINANTLY
GRAIN SUPPORTED; COMPOSED OF 80%
MILKY QUARTZ, 20% FELDSPARS, AND TRACE
MAFIC LITHICS.

%

SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
'TO DARK GRAY, OCCASIONAL GREEN, BLUE

{AND BROWNISH HUES; CRUNCHY TO DENSE;
MODERATELY HARD TO HARD; IRREGULAR

JAND HACKLY FRACTURE; TABULAR AND
WEDGELIKE CUTTINGS HABIT; EARTHY, DULL

LUSTER; SILTY TO SMOOTH TEXTURE; SMALL
'TRACES OF SILTSTONE AND SAND GRAINS IN
SAMPLE MATRIX; OVERALL NON CALCAREOUS;

CG: 18u

W IN 9.2+ VIS 47
MW,0UT 9.3 VIS 45

NO VISIBLE FLUORESENCE.

SILTSTONE = LIGHT MEDIUM GRAY, OCCAS
GREENISH - BROWNISH HUES, FIRM TO

MODERATELY HARD; BRITTLE TO DENSE;

JIRREGULAR FRACTURE; BLOCKY TO
IFLAKY CUTTINGS HABIT; DULL TO EARTHY
JLUSTER; SILTY TO GRITTY TEXTURE;

GRADATIONAL TO A SHALE; TRACE AMOUNTS

|OF PYRITE IN SAMPLE; NO APPARENT

CG: 131u

{HYDROCARBON INDICATORS.
|SHALE = MEDIUM GRAY TO MEDIUM DARK

IGRAY, OCCASIONALLY DARK GRAYISH BLACK;
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MODERATELY HARD TO HARD; BRITTLE TO

DENSE; IRREGULAR FRACTURE; PLATY TO

SCALY CUTTINGS HABIT; EARTHY TO DULL
LUSTER; OVERALL SMOOTH TEXTURE;

/GENERALLY CALCAREOUS; NO APPARENT

HYDROCARBON INDICATORS.

/SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;

TOUGH TO DENSE; MODERATELY FIRM TO
HARD; IRREGULAR AND HACKLY FRACTURE;
TABULAR TO WEDGELIKE TO MASSIVE CUTTINGS

HABIT; EARTHY TO DULL LUSTER; OVERALL

SILTY TEXTURE; GRADATIONAL TO SANDSTONE;
OVERALL NON CALCAREOUS;

INO APPARENT OIL INDICATORS PRESENT.

SANDSTONE = MEDIUM LIGHT GRAY TO LIGHT
GRAY COLOR; PREDOMINANTLY QUARTZ GRAINS;

VERY FINE GRAIN SIZE; VERY WELL SORTED;

SUBROUNDED GRAINS WITH MODERATE TO HIGH
SPHERICITY; FIRM, GRAIN SUPPORTED; TRACE
OF CHEMICAL DISSOLUTION ON SURFACES OF
GRAINS; TRACE OF GROUND SURFACES DUE TO

|PDC BIT; SLIGHT REACTION WITH HCL; NO

FLUORESCENCE UNDER UV LIGHT.

ICARBONACEOUS SHALE = OVERALL DARK
IGRAY TO BLACK IN COLOR; CRUNCHY TO
DENSE; MODERATELY FIRM TO MODERATELY
JHARD; IRREGULAR AND HACKLY FRACTURE;
1BLOCKY TO MASSIVE CUTTINGS HABIT,
JWAXY TO DOMINANTLY GREASY LUSTER,;

OVERALL SMOOTH TEXTURE; INBEDDED

ISTRINGERS OF SANDSTONE, SHALE, AND

JCOAL LESS THAN 1%; NONCALCAREOUS; SLIGHT
JDEGASSING ON SURFACE; GRADATIONAL

JTO SHALE; NO VISIBLE OIL INDICATORS.

INOTE = LOST FULL RETURNS @ 6972'MD.
JREGAINED PARTIAL RETURNS @ 6981'MD.

LOST FULL RETURNS @ 7003'MD.

INO SAMPLE WAS TAKEN FROM 6930'MD -

6960'MD. REGAINED PARTIAL RETURNS @

17017'MD.

SILTSTONE = GRAYISH BROWN TO BROWNISH

GRAY TO MEDIUM GRAY COLOR; DENSE TO

ICRUNCHY TENACITY; IRREGULAR TO EARTHY
JFRACTURE; WEDGELIKE TO NODULAR CUTTINGS
1HABIT; SPARKLING LUSTER; SILTY TO GRITTY

TEXTURE; MASSIVE STRUCTURE; NO

<C Ttl Gas S00K>|
( cO2 100K>
C Flare Ht. 100K>|
100K>
100K>
X GAS 847u R
. MW OUT 9.2¢§v;1~:?15
FI I
m@
>
g
fie MW IN 9,2 VI§/48
MW OUT 6.2 1S &1
) )
L] MW.IN 9.2 VIS 50
MW O T}a.2>\/| 55
<( Ttl Gas 500><10 500K>|
< C02 5K><10 100K>
< Flare Ht. 100><10 100K>
<10 100K>
<10 100K>
cG

JREACTION WITH HCL.

COAL = BLACK; TOUGH TO BRITTLE TENACITY;

JBLOCKY, CONCHOIDAL FRACTURE; TABULAR

AND BLOCKY CUTTINGS HABIT; POLISHED TO
VITREOUS LUSTER; SMOOTH TEXTURE;

I/GRADATIONAL TO CARBONACEOUS SHALE;
JTRACE PYRITE IMBEDDED IN SAMPLE.

ISANDSTONE = LIGHT GRAY, MEDIUM GRAY TO

CG =122u

BROWNISH GRAY; QUARTZ FRAMEWORK; VERY

IFINE GRAINED; FAIRLY WELL TO WELL
1SORTED; SUBANGULAR TO SUBROUNDED;
JFRIABLE TO MODERATELY HARD; GRAIN

SUPPORTED; INTERSTICIES OCCLUDED; MINOR

CG\s 27450

ICALCITE AND SILICA CEMENT; FAINTLY

BEDDED AS INDICATED BY GRAIN SIZE AND

ICOLOR OF TRACE MINERALS; DOES NOT
IFLUORESCE

SHALE = LIGHT GRAY, MEDIUM LIGHT GRAY,

MEDIUM GRAY TO LIGHT BROWNISH GRAY;

TOUGH. BRITTLE TO CRUMBLY TENACITY;

JIRREGULAR TO PLANAR FRACTURE; PLATY
{TO WEDGELIKE CUTTINGS HABIT; GREASY,

I AL

WAXY TO EARTHY LUSTER; CLAYEY TO SILTY

TEXTURE; MASSIVE STRUCTURE; GRADATIONAL

JTO CARBONACEOUS SHALE WITH CHANGE IN
ICOLOR TO GRAYISH RED TO DUSKY BROWN,;

'TRACE DISSEMINATED CARBONACEOUS MATERIAL

G = 66u

NN

ICARBONACEOUS SHALE = GRAYISH RED,
/GRAYISH BROWN, DUSKY BROWN TO VERY

DUSKY RED; DENSE, TOUGH, BRITTLE TO

ICRUNCHY TENACITY; BLOCKY TO IRREGULAR

JFRACTURE; PLATY TO WEDGELIKE CUTTINGS
HABIT; DULL TO EARTHY LUSTER; CLAYEY,
SILTY TO GRITTY TEXTURE; MASSIVE TO
ILENTICULAR STRUCTURE; NARROW LENSES
|OF CARBONACEOUS MATERIAL OCCUR;

CG =634u

MV\DIN/Q VIS8
M?(DU 9.1} VIS 50

IRREGULAR LENSES AND ACCUMULATONS

{OF PYRITE RANDOMLY DISTRIBUTED.
|SILTSTONE = MEDIUM LIGHT GRAY, MEDIUM

GRAY, BROWNISH GRAY, PALE REDDISH BROWN

Ttl Gas 500>,

500K>

{TO GRAYISH RED; TOUGH, BRITTLE TO
ICRUNCHY; IRREGULAR TO PLANAR FRACTURE;
[PLATY, TABULAR TO WEDGELIKE CUTTINGS
HABIT; WAXY, DULL TO EARTHY LUSTER;
ICLAYEY TO SILTY TEXTURE; MASSIVE

cOo2 5K>/
G = sehlare Ht. 100>

100K>|
100K>|
100K>|
100K>,

/STRUCTURE; BEDDING AND LAMINATIONS
ARE INDISTINCT.

{SHALE = LIGHT GRAY, MEDIUM LIGHT GRAY,

BROWNISH GRAY, PALE REDDISH BROWN,

MODERATE REDDISH BROWN TO GRAYISH

RED; DENSE, BRITTLE TO CRUMBLY;

IRREGULAR TO PLANAR FRACTURE; MASSIVE,

IPLATY TO WEDGELIKE CUTTINGS HABIT; WAXY,
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LOST RETURNS

LOST RETURNS

DULL TO EARTHY LUSTER; CLAYEY TO SILTY

=558u

S

CG = 630u

’g: 1328u

{TEXTURE; MASSIVE STRUCTURE, BEDDING OR
ILAMINAE INDISTINCT; TRACE DISSEMINATED
|CARBONACEOUS MATERIAL AND PYRITE.

SANDSTONE = LIGHT GRAY, MEDIUM GRAY TO
BROWNISH GRAY; QUARTZ FRAMEWORK; VERY
FINE GRAINED; FAIRLY WELL TO WELL
SORTED; SUBANGULAR TO SUBROUNDED;
FRIABLE TO MODERATELY HARD; GRAIN

/[SUPPORTED; INTERSTICIES OCCLUDED; MINOR

CALCITE AND SILICA CEMENT,; FAINTLY

'BEDDED AS INDICATED BY GRAIN SIZE AND

COLOR OF TRACE MINERALS; NO FLUORESCENCE

{IN SAMPLE.

|SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
{TO DARK GRAY, OCCASIONAL GREEN, BLUE
{AND BROWNISH HUES; CRUNCHY TO DENSE;
MODERATELY HARD TO HARD; IRREGULAR
JAND HACKLY FRACTURE; TABULAR AND

'WEDGELIKE CUTTINGS HABIT; EARTHY, DULL
LUSTER; SILTY TO SMOOTH TEXTURE; SMALL

{TRACES OF SILTSTONE AND SAND GRAINS IN
|SAMPLE MATRIX; OVERALL NON CALCAREOUS;
INO VISIBLE FLUORESENCE.

/SILTSTONE = LIGHT BROWNISH GRAY TO LIGHT

MEDIUM GRAY COLOR; CRUNCHY TO DENSE

[TENACITY; IRREGULAR FRACTURE; NODULAR TO

TABULAR TO WEDGELIKE CUTTINGS HABIT;

WAXY, VITREOUS LUSTER; SILTY TO GRITTY
{TEXTURE, GRADING INTO SANDSTONE; MASSIVE
{ISTRUCTURE; NO REACTION WITH HCL.

INOTE = POOH FOR WIPER TRIP @ 7990'MD.
|SHALE = LIGHT GRAY TO DARK GRAY TO

'REDDISH BRN; CRUNCHY TO BRITTLE TO
/SLIGHTLY DENSE TENACITY; FRACTURE

TENDS TO BE PLANAR; GENERALLY PLATY TO

WEDGE LIKE TO BLADED CUTTINGS; LUSTER
IS EARTHY TO DULL TO WAXY; OVERALL

SMOOTH TO SLIGHTLY CLAYEY TEXTURE;

[THIN STRUCTURE.

INOTE = LOST FULL RETURNS @ 8152'MD
NO SAMPLE WAS TAKEN FROM 8100'MD -
18160'MD.

|SANDSTONE = LIGHT GRAY, MEDIUM GRAY;

QUARTZ FRAMEWORK; FINE TO VERY FINE
GRAINED; FAIR TO VERY WELL SORTED;
SUBANGULAR TO SUBROUND; FRIABLE TO
MODERATELY HARD; MODERATE CALCITE
CEMENT; GRAIN SUPPORTED; INTERSTICIES

JOCCLUDED; NO VISIBLE BEDDING FEATURES;

MINOR COLOR VARIATION; 3-5 PERCENT DARK
MAFIC AND OPAQUE ACCESSORY MINERALS; NO

JFLUORESCENCE; LARGE AGGREGATE TO RHOMBIC

CALCITE FROM FRACTURE FILLING. CALCITE

/RHOMBS ARE TRANSLUCENT AND SHOW FLUID
INCLUSIONS ALONG GROWTH SURFACES AND

CLEAVAGE PLANES.
SHALE = LIGHT GRAY, MEDIUM LIGHT GRAY,

ILIGHT BROWNISH GRAY TO LIGHT BROWN,;

TOUGH, DENSE, BRITTLE TO CRUNCHY
TENACITY; IRREGULAR TO PLANAR FRACTURE;
PLATY, FLAKY TO WEDGELIKE CUTTINGS HABIT

WAXY, DULL TO EARTHY LUSTER; CLAYEY TO

SILTY TEXTURE; MASSIVE, POORLY DEVELOPED

/STURCTURE OR BEDDING.

|SILTSTONE = LIGHT GRAY, MEDIUM LIGHT
/GRAY TO GREENISH GRAY; TOUGH, BRITTLE

{TO CRUMBLY TENACITY; IRREGULAR TO PLANAR
[FRACTURE; MASSIVE, PLATY TO WEDGELIKE

CUTTINGS HABIT; DULL TO EARTHY LUSTER,;
CLAYEY, GRITTY TO SILTY TEXTURE; MASSIVE

{TO FAINTLY DEVELOPED STRUCTURE.

SANDSTONE = VERY LIGHT GRAY, LIGHT GRAY,

'MEDIUM LIGHT GRAY, PINKISH GRAY TO VERY

PALE ORANGE; QUARTZ FRAMEWORK; FINE
GRAINED TO VERY FINE GRAINED; WELL TO

VERY WELL SORTED; SUBROUNDED TO ROUNDED

ICLEAR TO TRANSLUCENT QUARTZ; SOFT TO

FIRMLY FRIABLE; MOSTLY GRAIN SUPPORTED;
INTERSTICIES OCCLUDED; NO SAMPLE

[FLUORESCENCE.

SILTSTONE = MEDIUM TO LIGHT GRAY WITH
REDDISH BROWN HUES; OVERALL TOUGH

'TO DENSE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; WEDGELIKE CUTTINGS HABIT; DULL

[TO EARTHY LUSTER; VERY SILTY TO GRITTY

TEXUTRE; MASSIVE STRUCTURE; VERY SLIGHT

'REACTION WITH HCL.
INOTE = LOOSE CALCITE IN SAMPLE; MAY BE

FRACTURE FILL FROM UP HOLE LOSSES.

/SANDSTONE = WHITE TO CLEAR TO OPAQUE

AND LIGHT BROWNISH GRAY WITH LESS THAN

/5% DARK LITHIC FRAGMENTS IN GRAINS; FINE

CG = 140u
MW 9210 FV 49 PV 1} YP 13
API FIL 10.28 GELS §/16/21 PH 10.3
CL 2100/ CA 20 MBT 20.0 SOL 5.9
24 HR LO?SE 3837 BBLS
{7
<0 Ttl Gas 500> 500K>|
<§ cOo2 5K>/ 100K>
<t Flare Ht. 100> 100K>
100K>
100K>
=210u
[ MW IN 9.1 VIS 58
MW OUT 9.1 VIS 55
P CG =250
%12311
LOST PARTIAL RETURNS
CG =389u
—
CG =229u
AS 161 T
<o Til Gas 500> : 500K>,
<( Co2 5K> 4 100K>]
< Flare Ht. 100> / 100K>
<10~ ——Butn- 100K>|
<10 gntjﬁ-S 100K>
CG =112u /f y >
= <
MUD DATA@ 8555'
MW ;éo FV 59/PV 19
APVFIL 80 LS9/19/30 PH 10.1
800CCABO MBT®R2.5 SOL 4.7
24'HR L‘st S 4235BBLS
CG =279u

c54321 |
Tl ¢
<“—,,,7, {

'TO MEDIUM GRAIN SIZE WITH TRACES OF
COARSE GRAINS WITHIN MATRIX; WELL TO
FAIRLY SORTED; SUBANGULAR TO ANGULAR

IAND SUBROUNDED GRAINS:; MODERATE TO HIGH
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0046

MAX GAS 892u

SPHERICITY; FIRM TO MODERATLY HARD;

MW IN 90+ VIS 62

MW O%I vis §5>

500>

500K>

< Flare Ht.
G =797u

RESCALE GAS <0-1000>

5K>/
100>

100K>|
100K>|
100K>|
100K>|

GRAIN SUPPORTED WITH CALCITE CEMENTATION
IAND KAOLINITIC SAND GRAINS LESS THAN 5%;
SLIGHTLY CALCAREOUS; SALT AND PEPPER
APPEARANCE WITH PYRITE NODULES PRESENT
IN SAMPLE TRAY <2%; NO APPARENT
HYDROCARBON INDICATORS PRESENT.

ICARBONACEOUS SHALE = DARK GRAY TO BLACK
JIN COLOR WITH MODERATE TO LOW
1SPHERICITY; BRITTLE TO CRUNCHY TENACITY
WITH IRREGULAR TO PLANAR FRACTURES;

MASSIVE TO TABULAR CTGS HABIT WITH
/A RESINOUS TO GREASY LUSTER; SILTY TO

/SUCROSIC TEXTURE WITH DEGASSING
JOCCURRING WITHIN SAMPLE.

SILTSTONE= MEDIUM GRAY TO DARK REDDISH
BROWN COLOR; DENSE TENACITY; BLOCKY

JFRACTURE; WEDGELIKE CUTTINGS HABIT;

EARTHY TO DULL LUSTER; SILTY

[TEXTURE; MASSIVE STRUCTURE; NO REACTION
WITH HCL.

|SANDSTONE = LIGHT GRAY, MEDIUM LIGHT

GRAY, MEDIUM GRAY, YELLOWISH GRAY TO
\VERY PALE ORANGE; QUARTZ FRAMEWORK;
CLEAR, CLOUDY AND SMOKY VARIETIES OF

IQUARTZ, MEDIUM TO VERY FINE GRAINED;

WELL SORTED; SUBROUNDED TO ROUNDED;
MODERATE TO HIGH SPHERICITY; FRIABLE TO
MODERATELY HARD; GRAIN SUPPORTED, MOSTLY

POINT CONTACT; INTERSTICES FILLED WITH

[SILT-SIZED CLASTICS, SECONDARY CEMENT

OF SILICA AND CALCITE; SOME LENTICULAR
'TO LENS-SHAPED BEDDING FEATURES ARE

[EEXHIBITED BY COLOR AND MINERAL

SEGREGATION; NO FLUORESCENCE; ACCESSORY

MINERALS: OPAQUE OXIDES, DARK MAFICS.

SHALE = LIGHT GRAY, MEDIUM LIGHT GRAY,
LIGHT BROWNISH GRAY, GREENISH GRAY,

BROWNISH GRAY TO GRAYISH RED; DENSE
{TO BRITTLE; BLOCKY, PLANAR TO CONCHOIDAL
JFRACTURE; PLATY, TABULAR TO WEDGELIKE

CUTTINGS HABIT; WAXY, DULL TO EARTHY

LUSTER; CLAYEY, SILTY TO GRITTY TEXTURE;
THINLY LAMINATED TO MASSIVE STRUCTURE;

ICARBONACEOUS MATERIAL OCCURS AS LENSES

AND THIN WISPY FORMS; CARBONACEOUS
MATERIAL IS ASSOCIATED WITH ROUNDED

> CG =328u

MAX GAS = 781u

BLEBS TO PLANAR LENSES OF PYRITE.
ICARBONACEOUS SHALE = MODERATE RED,

GRAYISH RED TO VERY DUSKY RED; BRITTLE
'TO CRUMBLY; IRREGULAR TO PLANAR

FRACTURE; TABULAR TO WEDGELIKE CUTTINGS
HABIT; DULL, EARTHY LUSTER; CLAYEY,

1SILTY TO GRANULAR TEXTURE; MASSIVE TO
ITHINLY BEDDED STRUCTURE; NO
JAPPARENT HYDROCARBIN INDICATORS.

7 CG = 286u

WYV 9.00-FV 65

I FIL 10.0' GELS 1

~CL 80g CAB0

24 HR LOSSES
e

SHALE = LIGHT TO MEDIUM TO DARK GRAY
COLOR; DENSE TO CRUNCHY TENACITY;
IRREGULAR TO HACKLY FRACTURE; WEDGELIKE

{TO PLATY CUTTINGS HABIT; DULL TO EARTHY

LUSTER; SMOOTH TO SILTY TEXTURE; SOME

SLIGHT TRACES OF CARBONACEOUS MATERIAL
FOUND WITHIN SAMPLE TRAY; GRADING TO
SANDSTONE WITH VERY SLIGHT REACTION WITH

{HCL SOLUTION.

CG =504u

SANDSTONE = MEDIUM LIGHT GRAY TO

IGREENISH GRAY TO LIGHT GRAY COLOR,;
IQUARTZ GRAINS; VERY WELL SORTED;

SUBROUND TO SUBANGULAR TO ROUNDED GRAINS

HIGH TO MODERATE SHPERICITY; FIRMLY

IFRIABLE; GRAIN SUPORTED; FROSTED

SURFACES DUE TO CHEMICAL DISSOLUTION,;

ISILICA CEMENTATION; TRACE REACTION WITH

10% HCL; NO FLUORESENCE UNDER UV LIGHT.

SHALE = MEDIUM DARK GRAY TO BROWNISH

/GRAY COLOR; DENSE TO CRUNCHY TENACITY;

SPLINTERY FRACTURE; WEDGELIKE TO PLATY
CUTTINGS HABIT; DULL LUSTER CLAYEY

<C Ttl Gas 1K> 500K>]
<G— Cco2 5K>% 100K>
<Bce = gagfrlare H. 100> 100K>
100K>
100K>
@q = 31050
N
=

CG = 464u

TEXTURE; NO REACTION WITH HCL.
SILTSTONE= MEDIUM GRAY TO DARK REDDISH

'BROWN COLOR; DENSE TENACITY; BLOCKY

FRACTURE; WEDGELIKE CUTTINGS HABIT,

)

JEARTHY TO DULL LUSTER,; SILTY TEXTURE;

MASSIVE STRUCTURE; NO APPARENT REACTION
'WITH 10% HCL SOLUTION.

NOTE = TD INTERMEDIATE HOLE AT 9667' MD

CG = 295u

5/11/21 PH9.8
BT 20.0 SOL 47

ON 11/5/2010 AT 06:40 HOURS.

/SANDSTONE = COLOR OF SAMPLE RANGES FROM

WHITE TO OFF WHITE TO LIGHT GRAY WITH AN
OVERALL SALT AND PEPPER APPEARANCE; <10%

w7

CG 5395u

/OF GRAINS CONSIST OF DARK LITHICS;

MEDIUM TO COARSE WITH SOME FINE GRAINS;

|FAIR TO POORLY SORTED; ANGULAR TO

SUBANGULAR GRAINS WITH MODERATE TO LOW
SPHERICITY; FRIABLE TO SOFT HARDNESS;

W

HIGH REACTION WITH HCL SOLUTION; CALCITE

{CEMENT; TRACE AMOUNT OF KAOLINITE AND

CALCITE VISIBLE IN SAMPLE; NO VISIBLE

FLUORESCENCE.



11/11/2010

<200 R

OP

o
Vv

Ly LT W

<50 Avg

WE 400 @ 1005

woB

Lk

4'MD

DAY TOUR

<200 R

L et A e e

OP,

<50 Avg

NIGHT TOUR

$

WF 300 @ 10734

11/12/2010

00401 0090T 00S0T 00701 00€0T 00201 00TOT 0000T 0066 008¢

0080T

MAX GA:

CG 5323u

23 5282u

MAX GAS 517u
Ttl Gas 1K>

> COo2 5K>|

P V1Y

iy

0 Flare Ht. 100>K&:

§4014u

SILTSTONE = COLOR OF SAMPLE IS GRAY TO

DARK GRAY; CRUMBLY TO BRITTLE AND DENSE

TENACITY; IRREGULAR TO BLOCKY AND
SLIGHTLY PLANAR FRACTURE; MASSIVE TO

INODULAR CUTTINGS HABIT; DULL TO SLIGHTLY
/SPARKLING LUSTER; OVERALL SILTY TO

GRITTY TEXTURE; GENERALLY THICK
STRUCTURE; TRACE AMOUNT OF PYRITE
\VISIBLE IN SAMPLE; NON-CALCAREOUS; NO

HYDROCARBON INDICATORS PRESENT.

ISANDSTONE = COLOR OF SAMPLE RANGES FROM
WHITE TO OFF WHITE TO MEDIUM TO LIGHT
JGRAY; MEDIUM TO FINE WITH SOME COARSE

GRAINS MIXED IN; FAIR TO WELL SORTED;
SUBROUNDED TO SUBANGULAR TO SLIGHTLY
ANGULAR GRAINS; MODERATE SPHERICITY;

|SOFT TO FRIABLE CLUSTERS; HIGH REACTION
[WITH HCL SOLUTION; CALCITE CEMENT; NO
VISIBLE FLUORESCENCE.

/SHALE = COLOR OF SAMPLE RANGES FROM

LIGHT TO MEDIUM GRAY TO OCCASIONALLY

JLIGHT BROWN; BRITTLE TO CRUNCHY AND

CRUMBLY TENACITY; IRREGULAR TO PLANAR
IAND SPLINTERY FRACTURE; FLAKY TO SCALY
AND ELONGATED CUTTINGS HABIT; DULL TO

[EEARTHY LUSTER; OVERALL SMOOTH TEXTURE
WITH A THIN FISSILE STRUCTURE;
INON-CALCAREOQUS.

|SILTSTONE = MEDIUM TO LIGHT GRAY WITH

TRACES OF BROWNISH HUES; OVERALL TOUGH
'TO DENSE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; WEDGELIKE CUTTINGS HABIT; DULL
'TO SPARKLING LUSTER; VERY SILTY TO

GRITTY TEXUTRE; MASSIVE STRUCTURE; VERY

|SLIGHT REACTION WITH HCL.
|SANDSTONE = VERY LIGHT GRAY, LIGHT GRAY,

MEDIUM KIGHT GRAY, LIGHT BLUISH GRAY TO

ILIGHT BROWNISH GRAY; QUARTZ FRAMEWORK;

FINE TO VERY FINE GRAINED; WELL TO VERY
'WELL SORTED; SUBROUND TO ROUNDED GRAINS;

BRITTLE TO CRUMBLY TENACITY; EASILY TO

[FIRMLY FRIABLE; WEAK SILICA AND CALCITE

CEMENT; WEAK REACTION TO HCL; PRIMARY

|GRAIN SUPPORT; INTERSTICIES FILLED WITH

SILT SIZED CLASTICS; FAINTLY BEDDED AS
SHOWN BY COLOR AND GRAIN SIZE VARIATION;

CG = 4066u

DARK ACCESSORY MINERALS GIVE SALT AND
{PEPPER APPEARANCE; DOES NOT FLUORESCE.

/SHALE = MEDIUM LIGHT GRAY, LIGHT GRAY,
ILIGHT BROWNISH GRAY TO BROWNISH GRAY;

w

MW IN 9 VISS
wa T,9: 4yV

BRITTLE TO CRUMBLY TENACITY; IRREGULAR

[TO PLANAR FRACTURE; PLATY, FLAKY TO

'WEDGELIKE CUTTINGS HABIT; WAXY, DULL TO
EARTHY LUSTER; CLAYEY TO SILTY TEXTURE;

[THINLY LAMINATED TO POORLY BEDDED

CG 5163u

/STRUCTURE.

SILTSTONE = MEDIUM LIGHT GRAY, LIGHT
GRAY, LIGHT BROWNISH GRAY TO BROWNISH

|GRAY; BRITTLE TO CRUMBLY TENACITY;

JIRREGULAR TO PLANAR FRACTURE; FLAKY TO

'WEDGELIKE CUTTINGS HABIT; DULL TO EARTHY

JLUSTER; SILTY TO GRANULAR TEXTURE;
MASSIVE TO POORLY LAMINATED STRUCTURE.

<0 T —TtGas—_ 1K

<0€(§’,56u C02 5K>1

< Flare Ht. 100>
GAS 676u

/SANDSTONE = COLOR OF SAMPLE RANGES FROM

WHITE TO OFF WHITE TO LIGHT TO MEDIUM
GRAY; MOSTLY FINE TO VERY FINE GRAINS

WITH SOME MEDIUM SIZED GRAINS; FAIR TO

'WELL SORTED; ROUNDED TO SUBROUNDED

MAX GAS 637u

MW 9.5 FV 48 PV/15 YP
APLEIl 7(§GF| (s 7/1321p

100

AND SUBANGULAR GRAINS WITH MODERATE TO

HIGH SHPERICITY; EASILY FRIABLE TO

FRAIBLE HARDNESS; GRAIN SUPPORTED WITH

ICALCITIC CEMENT; MODERATE TO HIGH
/REACTION WITH 10% HCL SOLUTION; OVERALL

'SALT AND PEPPER APPEARANCE; TRACE AMOUNT

OF KAOLINITE AND TERMINATED QUARTZ

ICRYSTALS VISIBLE IN SAMPLE; NO VISIBLE
{FLUORESCENCE.

ISHALE = COLR OF SAMPLE RANGES FROM LIGHT
|GRAY TO MEDIUM GRAY TO DARK BROWN;
BRITTLE TO CRUNCHY TENACITY; PLANAR TO
IRREGUALR TO SPLINTERY FRACTURE; FLAKY
[TO SCALY TO ELONGATED CUTTINGS HABIT;

JDULL, EARTHY LUSTER; SMOOTH TO MOTTLED

TEXTURE; THIN, FISSILE, LAMINATED

1STRUCTURE; INTERBEDDED WITH CARBONACEOUS
/SHALE; NON-CALCAREOUS; NO OIL INDICATORS
JPRESENT.

CG 2700u

|

C u CL- 1106 NEB‘T: 6.1
24HRL ,,,>SE§>1 46 B!

?G 3769u

lM__AéGAS 247u

/SANDSTONE = COLOR OF SAMPLE RANGES FROM
WHITE TO OFF WHITE TO LIGHT GRAY WITH AN
JOVERALL SALT AND PEPPER APPEARANCE; <10%

OF GRAINS CONSIST OF DARK LITHICS;

@s 365U

IMEDIUM TO FINE TO VERY FINE GRAIN SIZE;
[FAIR TO WELL SORTED; MOSTLY SUBROUNDED
{TO ROUNDED GRAINS; MODERATE TO HIGH

SPHERICITY; GRAIN SUPPORTED MATRIX WITH

ICALCITE/SILICA CEMENT, MODERATE TO LOW

S 702u

REACTION TO HCL SOLUTION; SOFT TO
FRIABLE HARDNESS; NO VISIBLE

JFLUORESCENCE.



{CARBONACEOUS SHALE = COLOR OF SAMPLE
JRANGES FROM BROWN TO DARK BROWN TO
BLACK; CRUNCHY TO CRUMBLY TENACITY;
JRREGULAR TO SPLINTERY AND MOTTLED
JFRACTURE; FLAKY TO SCALY TO SLIGHTLY
BLADED CUTTINGS HABIT; GREASY TO DULL
EARTHY LUSTER; CLAYEY TO SILTY TEXTURE;
{LAMINATED THIN STRUCTURE; SOME DARK
ICOAL STRINGERS VISIBLE IN SAMPLE;
INON-CALCAREOUS; NO OIL INDICATORS.

00601

372u

?gu
@

G 3189u
<C Tl Gas

<q CO2
<( Flare Ht.

AS 480u

=

G
%

MW IN 94 VIS 49 COAL = GRAYISH BLACK TO BLACK; BRITTLE
G = 3416u MW ojr 9.44 V.g 28 ITO CRUNCHY; BLOCKY, PLANAR TO

0

500K>{——
100K>  |SILTSTONE = COLOR OF SAMPLE RANGES FROM
100K>  |MEDIUM DARK GRAY TO GRAY BROWN; BRITTLE
100K>  |TO CRUNCHY AND CRUMBLY TENACITY;

100K>  |IRREGULAR TO MOTTLED FRACTURE; NODULAR
{TO MASSIVE AND PLATY CUTTINGS HABIT,

DULL TO EARTHY LUSTER; SILTY TO GRITY
TEXTURE; MASSIVE STRUCTURE; HIGH
JREACTION TO HCL SOLUTION; CALCAREOUS;
INO OIL INDICATORS PRESENT IN SAMPLE.

<200 ROR™ — 0>
<50 Avg WOB 0>

000TT

|SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
1TO DARK GRAY, OCCASIONAL BLACK, BLUE

/AND BROWNISH HUES; CRUNCHY TO DENSE;
JMODERATELY FIRM TO FRIABLE; IRREGULAR
AND HACKLY FRACTURE; TABULAR AND
WEDGELIKE CUTTINGS HABIT; EARTHY, DULL
LUSTER; SILTY TO SMOOTH TEXTURE; SMALL
{TRACES OF SILTSTONE, COAL, CARBONACEOUS
{LAMINAE COMMON WITHIN SAMPLE MATRIX LESS
'THAN 5%; NO OIL INDICATORS.

00TTT

VN

DAY TOUR

00ZTT

ISANDSTONE = OFF WHITE TO WHITE TO LIGHT
/GRAY TO OCCASIONALLY CLEAR WITH

1A SALT AND PEPPER APPEARANCE OVERALL;
FINE TO MEDIUM TO COARSE GRAINED; FAIR

'TO MODERATELY WELL SORTED; SUBANGULAR TO
|SUBROUNDED; LOW TO MODERATE SPHERICITY;
JUNCONSOLIDATED TO DOMINANTLY FIRM WITH
FEW HARD GRAINS; MODERATELY CALCAREOUS
IN 10% HCL; MATRIX SUPPORTED WITH
CALCITIC TO SILICA CEMENTATION; PINPOINT
PYRITE AND KAOLINITE RARELY SEEN IN
/SAMPLE TRAY BETWEEN 1% TO 3% OF GRAINS;
NO OIL INDICATORS UNDER UV LIGHT.

) ICONCHOIDAL FRACTURE; PLATY TO TABULAR
{CUTTINGS HABIT; VITREOUS, RESINOUS TO
DULL LUSTER; SMOOTH TO SILTY TEXTURE;
MODERATE DEGASSING.

00vTT

4

\|

CARBONACEOUS SHALE = DARK GRAY, GRAYISH
BLACK TO BLACK; BRITTLE TO CRUMBLY
——TENACITY; IRREGULAR, BLOCKY TO PLANAR
JFRACTURE; PLATY, TABULAR TO WEDGELIKE
ICUTTINGS HABIT; DULL TO EARTHY LUSTER,;

Wjﬂw WWWWWAWW

CG=2981u
SILTY TO EARTHY TEXTURE; MASSIVE TO
ITHINY LAMINATED; SOME CUTTINGS EXHIBIT
<200 RO o B <q Gas 1K> INARROW SEAMS OR IRREGULAR LENSES OF
<50 Avg W 0> O <G co2 5K> ICARBONACEOUS MATERIAL OR UNDEVELOPED
§ S <Oyax GAS H. 100 1COAL.

/SILTSTONE = PALE RED, GRAYISH RED,
GRAYISH BROWN TO DUSKY BROWN; BRITTLE
{TO CRUMBLY TENACITY; IRREGULAR, PLANAR
——=TO EARTHY FRACTURE; PLATY TO EQUANT
{CUTTINGS HABIT; EARTHY LUSTER; SILTY TO
/{GRANULAR TEXTURE; MASSIVE TO SLIGHTLY
JBEDDED STRUCTURE.

MW IN9.45 VIS 48
MW OUT9.5.VIS 46—
,L\] >

ISANDSTONE = COLOR OF SAMPLE RANGES FROM
'WHITE TO OFF WHITE TO LIGHT GRAY AND
JBROWN; <10% OF GRAINS ARE DARK LITHICS
GIVING AN OVERALL SALT AND PEPPER
JAPPEARANCE; MEDIUM TO FINE TO VERY FINE
.GRAIN SIZE; FAIR TO WELL SORTED; ROUNDED
TO SUBROUNDED GRAINS WITH MODERATE TO
HIGH SPHERICITY; FRIABLE TO FIRM FRIABLE
HARNESS; MODERATE TO LOW REACTION WITH
JHCL; CALCITE/SILICA CEMENT; TRACE AMOUNT
JKAOLINITE VISIBLE IN SAMPLE; NO VISIBLE
JFLUORESCENCE.

TOTCO WOB DO!

i

NIGHT TOUR

004TT

ICARBONACEOUS SHALE = COLOR OF SAMPLE
JRANGES FROM BROWN TO DARK BROWN TO
JBLACK; CRUNCHY TO CRUMBLT TO PULVERULENT
{TENACITY; MOTTLED TO SPLINTERY AND
JRREGULAR FRACTURE; WEDGELIKE TO FLAKY
ICUTTINGS HABIT; SPARKLING TO RESINOUS
JLUSTER; GENERALLY SILTY TEXTURE;
IGENERALLY MASSIVE STRUCTURE WITH SOME
ISLIGHT LAMINATION; DARK COAL STRINGERS
IVISIBLE; NO OIL INDICATORS PRESENT.

ISILTSTONE = COLOR OF SAMPLE RANGES FROM
JLIGHT BROWN TO DARK BROWN TO DARK GRAY;
/SLIGHTLY DENSE TO BRITTLE AND CRUNCHY
ITENACITY; IRREGULAR TO MOTTLED FRACTURE;
IMASSIVE TO WEDGELIKE CUTTINGS HABIT,;
JDULL TO EARTHY LUSTER; SILTY TO GRITTY
[TEXTURE GRADING INTO VERY FINE SANDSTONE
|, OVERALL MASSIVE STRUCTURE; INTERBEDDED
WITH SANDSTONE AND CARBONACEOUS SHALE;
INON-CALCAREOUS; NO OIL INDICATORS

CG 435U MW IN g?iws 51 PRESENT.

MW OUTX.4+ VIS 5 :
— ISANDSTONE = COLOR OF SAMPLE RANGES FROM
P ‘OFF WHITE TO LIGHT BROWN AND GRAY; FINE

WF 200 @ 11863

006TT

R T e

11/13/2010




DAY TOUR %

H
i
-

ROLLINS @ 12438

NIGH TOUR
ON CHOKE @ 1262

COZZETTE COA!
@ 12659'MD
11/14/2010 %

DAY TOUR

CORCORAN COASE
@ 12952'MD

<200 ROP

<50 Avg ;

006¢T 008¢T 00421 009¢1 00S¢T 00 74" 00€CT 00cc1 00TZCT 000¢T

000€T

< Ttl Gas

1K>:

500K>

Cc0o2
Flare Ht.
508u

5K>|
100>

100K>|
100K>|
100K>|
100K>|

?

S 362u
453u
417u

=

'TO VERY FINE GRAIN SIZE GRADING INTO

ISILTSTONE; WELL TO VERY WELL SORTED;
'ROUNDED TO WELL ROUNDED GRAINS WITH
JHIGH TO VERY HIGH SPHERICITY; GRAIN
1SUPPORTED MATRIX WITH CALCITE CEMENT,;
'MODERATE REACTION TO HCL; FIRM FRIABLE
{TO MODERATELY HARD; NO VISIBLE
JFLUORESCENCE.

ICARBONACEOUS SHALE = COLOR OF SAMPLES
JRANGES FROM BROWN TO DARK BROWN TO
JBLACK; CRUNCHY TO PULVERULENT TENACITY;
JIRREGULAR TO MOTTLED AND EARTHY FRACTURE
1 MASSIVE TO SLIGHTLY PLATY AND

/WEDGELIKE CUTTINGS HABIT; SPARKLING TO
JDULL AND SLIGHTLY METALLIC LUSTER; SILTY
ITEXTURE; OVERALL MASSIVE TO THINLY
JLAMINATED STRUCTURE; SOME DEGASSING
IVISIBLE; NON-CALCAREOUS.

1COAL = GRAYISH BLACK TO BLACK; BRITTLE

{TO CRUNCHY; PLANAR, EARTHY TO CONCHOIDAL
JFRACTURE; PLATY, TABULAR TO WEDGELIKE
E=CUTTINGS; METALLIC, VITREOUS, EARTHY TO
JDULL LUSTER; SMOOTH, SILTY, GRITTY TO
E=GRANULAR TEXTURE; MASSIVE TO WELL
JLAMINATED, GRITTY, SILTY LENSES ARE
JINTERBEDDED WITH VITREOUS, RESINOUS

COAL,; GRITTY, POORLY DEVELOPED COAL

CG= 250{

JEXHIBITS WEAK TO MODERATE DEGASSING

\WHILE MASSIVE, VITREOUS COAL VIGOROUSLY

JDEGASSES.

SANDSTONE = VERY LIGHT GRAY, LIGHT GRAY,

MAX'GAS 10

JIMEDIUM GRAY TO LIGHT BROWNISH GRAY;
-QUARTZ FRAMEWORK; FINE TO VERY FINE
JGRAINED; WELL TO VERY WELL SORTED;
IMODERATE TO HIGH SPHERICITY; SOFT TO
FRIABLE; WEAKLY CEMENTED BY CALCITE;
IGRAIN SUPPORTED; INTERSTICIES FILLED BY

FINE CLASTICS AND SECONDARY CLAY;

JACCESSORY MINERALS ARE CHLORITE AND
JOPAQUE MAFIC MINERALS; WEAK REACTION TO
JHCL; NO VISIBLE FLUORESCENCE.

CARBONACEOUS SHALE = GRAYISH RED, VERY

DUSKY RED, BLACKISH RED TO DUSKY BROWN;
BRITTLE TO CRUMBLY TENACITY; IRREGULAR,

PLANAR TO EARTHY FRACTURE; PLATY, FLAKY

TO WEDGELIKE CUTTINGS HABIT; WAXY, DULL

-TO EARTHY LUSTER; CLAYEY, SILTY TO
JEARTHY TEXTURE; PLANAR ALIGNMENT OF

CLAYS LENDS A THINLY BEDDED/LAMINATED

s T=
T MWIN g 4 VIS 47
MW ouT 9.4 VIS 44
. DATA @ ‘12627
\MW 9.4% JFV 44PVT4 YP 19
API«FII GBGFI S 8/13/21 PH

ISTRUCTURE.

0K>

0K>
O0K>]

OK>=

1ON GAS BUSTER AT 12627' MD; FLOW
JINCREASED FROM 22% TO 52%; PIT VOLUME

MAX GAS 7
MAX™

CL-1100 C4+ MBT 20,
2] HR m;SSEs 32

E=ROSE 14 BBLS; ON CHOKE AT 3:50PM;
OFF GAS BUSTER AT 5:20PM

INOTE = ON GAS BUSTER @ 12626'; 40' FLARE

ON CHOKE @ 12627'; NO SAMPLE WAS TAKEN
@ 12630 DUE TO LOSS OF FLOW FROM CHOKE;
OFF CHOKE AND GAS BUSTER @ 12657'.

MAX GAS 541u

c- 3&4— J
)/

C§05u

M§VIN94+VI 51
M OUT95

(%OOU

% 315u

;
?
%

ISANDSTONE = COLOR OF SAMPLE RANGSE FROM
WHITE TO OFF WHITE TO LIGHT GRAY BROWN;
JFINE TO VERY FINE GRAINED; WELL TO VERY

WELL SORTED; ROUNED TO WELL ROUNDED
GRAINS WITH HIGH TO VERY HIGH SPHERICITY
, EASILY FRIABLE TO FRIABLE WITH SOME

JUNCONSOLIDATED GRAINS; GRAIN SUPPORTED
JWITH SILICA DOMINATED CEMENT; POOR
“-REACTION WITH HCL SOLUTION; <10% CONSIST
|OF KAOLINITIC SAND; NO FLUORESCENCE
JVISIBLE IN SAMPLE.

ICARBONACEOUS SHALE = COLOR OF SAMPLE
'RANGES FROM BROWN TO DARK BROWN TO
JBLACK; CRUNCHY TO PULVERULENT TENACITY;
JIRREGULAR EARTHY FRACTURE; MASSIVE TO
|SLIGHTLY FLAKY AND WEDGELIKE CUTTINGS
HABIT; GREASY AND DULL TO SPARKLING
JLUSTER; OVERALL SILTY TEXTURE; MASSIVE

'TO THINLY LAMINATED STRUCTURE; SOME
DEGASSING VISIBLE IN UNDEVELOVED COAL;

INON-CALCAREOUS; NO OIL INDICATORS
JPRESENT.

{CARBONACEOUS SHALE = BROWNISH GRAY

COLOR; DENSE TENACITY; IRREGULAR

JFRACTURE; WEDGELIKE TO NODULAR CUTTINGS
JHABIT; DULL TO GREASY LUSTER; CLAYEY TO
[SILTY TEXTURE; MASSIVE STRUCTURE; NO
REACTION WITH HCL.

JSANDSTONE = LIGHT GRAY TO DOMINANTLY OFF
‘WHITE IN COLOR; COMMON SALT AND PEPPER
JAPPEARANCE; FINE TO MEDIUM GRAIN SIZE;

JFAIR TO MODERATELY WELL SORTED;

SUB ROUNDED TO SUB ANGULAR; LOW TO

JOCCASIONALLY MODERATE SPHERICITY;

Mvﬁjr«fs avi
MWOUT 9.4 VIS 48 =5
/

tl Gas 1K><10 - Meth C-1 500K>

C02 5K><10 Ethn C-2 100K>
—0afflare Ht. 100><10 % pC-3 100K>—

<10 © n C-4 100K>

C-5 100K>

<10 <. Pé

MODERATELY FIRM TO HARD; DOMINANTLY

'GRAIN SUPPORTED; COMPOSED OF 80%
IMILKY QUARTZ, 20% FELDSPARS, AND TRACE

MAFIC LITHICS; MINOR LOOSE QUARTZ GRAINS

/AND KAOLINITIC SAND COMMON WITHIN SAMPLE

-MATRIX LESS THAN 5%, NO VISIBLE

FLUORESCENCE UNDER UV LIGHT.



?
NIGHT TOUR %

11/15/2010

DAY TOUR

<200 ROP 0>

<50 Avg WO%%

CORCORAN M,
@ 13588'MD

NIGHT TOUR

i
=

008€T 00LET 009€T 00SET 00vET 00€ET 00ceT 00TET

006€T

JCARBONACEOUS SHALE = OVERALL DARK

LOST RETURNS

LOST RETURNS

CG=1959u

1GRAY TO BLACK IN COLOR; CRUNCHY TO
JDENSE; MODERATELY FIRM TO MODERATELY

HARD; IRREGULAR AND HACKLY FRACTURE;

AX GAS 559u

MW OUT.9.5 VI

CG 5 1659u

MA

cL-i1ee-ca+
24 HRY OSSES

RETURNS @ 13296' =

c-321

MW IN 9.4+ VIS 53

——

CJS#WE@:REF@RN%@&{HQT —

< = 534uUTHl Gas 1K>; 500K>|
< CO2 5K>/ Et 100K>
< Flare Ht. 100> 100K>
100K>

<10 ent C-5 100K>

JIBLOCKY TO MASSIVE CUTTINGS HABIT,

\WAXY TO DOMINANTLY GREASY LUSTER;

JOVERALL SMOOTH TEXTURE; NO APPARENT

OIL INDICATORS.

I/SANDSTONE = COLOR OF SAMPLE RANGES FROM
IWHITE TO LIGHT GRAY TO LIGHT BROWN; FINE
{TO VERY FINE GRAIN SIZE GRADING INTO
ISILTSTONE; WELL TO VERY WELL SORTED;

ROUNDED TO WELL ROUNDED GRAINS; HIGH TO

IVERY HIGH SPHERICITY; FRIABLE TO FIRM
JFRIABLE; LOW REACTION TO HCL SOLUTION;

SILICA CEMENT; GRAIN SUPPORTED MATRIX;

{TRACE AMOUNTS OF KAOLINITIC SAND; NO
JFLUORESCENCE.

INOTE = LOST FULL RETURNS @ 13296'. NO

SAMPLES WERE TAKEN @ 13320', 13350',
13380' AND 13410'".

NOTE = REGAINED RETURNS @ 13427'MD.
LOOSE CALCITE FOUND IN SAMPLE @

110470'MD. LOSS ZONE UPHOLE MOST LIKELY
ISOURCE. INTERMITTEN SMALL FLARES (>1')
JTHROUGHOUT SECTION WHILE ON GAS BUSTER.

/SANDSTONE = OFF WHITE, LIGHT GRAY,

JAND GRAY IN COLOR; MEDIUM TO FINE GRAIN;
JSUB ANGULAR TO SUB ROUNDED; MODERATELY
WELL SORTED; LOW TO MODERATE SPHERICITY;
JFIRM TO MODERATELY HARD; DOMINANTLY

SUPPORTED BY GREEN CLAYEY MATRIX;

VERY WEAK CALCITE/SILICATE CEMENT

CG=28

=MAX GA%ZW\

MW |N29 5VIS 43
MWO UT-9.4+ VIS

JPRESENT; NO SAMPLE FLUORESCENCE.

ISILTSTONE = LIGHT GRAY TO MEDIUM GRAY;
JTOUGH TO DENSE; MODERATELY FIRM TO
HARD; IRREGULAR AND HACKLY FRACTURE;
JTABULAR TO WEDGELIKE TO MASSIVE CUTTINGS

MAX GAé

JHABIT; EARTHY TO DULL LUSTER; OVERALL
ISILTY TEXTURE; GRADATIONAL TO SANDSTONE;

LOOSE CALCITE IN SAMPLE @ 13650; CLEAR
|RHOMIC FORMS

€G =3302u %

SANDSTONE = WHITE TO LIGHT GRAY AND
ILIGHT BROWN; FINE TO VERY FINE GRADING
JINTO SILTSTONE; WELL SORTED; ROUNDED TO
1SUBROUNDED GRAINS WITH HIGH SHPERICITY;

[FIRM FRIABLE TO MODERATELY HARD; SILICA
{TO SLIGHTLY CALCAREOUS CEMENT,; TRACE
JAMOUNTS OF KAOLINITE AND CALCITE FOUND;
INO VISIBLE FLUORESCENCE.

MAX GAS 1071u
€G 1196u

= FU52P

3YP23

i
i
)
|
o

APT FI 10.0 GEKS 9/15/24 PH ¥

/SILTSTONE = DARK GRAY TO DARK GRAYISH
'BROWN COLOR; TOUGH DENSE AND BRITTLE
TENACITY; IRREGULAR TO BLOCKY FRACTURE;
IMASSIVE CUTTING HABIT; DULL TO SPARKLING
JLUSTER; GRITTY TEXTURE; MASSIVE

[EREEE

_CL-1100 Ca+ M T225$OL55
~ 24 HR LOSSES 6188 BBLS

ISTRUCTURE; CALCAREOUS.
IREACHED TD @ DRILLERS DEPTH OF 13825' ON

11/15/2010 AT 18:15HRS.

The log data, interpretations and recommendation provided by Epoch are inferences and assumptions based on measurements of drilling fluids. Such inferences and assumptions are not infallible and reasonable professionals
may differ. Epoch does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Epoch, its officers, agents or employees. Epoch does
not and cannot guarantee the accuracy of any such interpretation of the log data, interpretations or recommendations and Company is fully responsible for all decisions and actions it takes based on such log data, interpretations

and recommendations.






