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EPOCH WELL SERVICES COMMENCED LOGGING

THE PCU 296-5A 08 WELL ON 2/03/2010

@ 4891' MD.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

YELLOWISH GRAY TO SLIGHTLY DUSKY YELLOW

IN COLOR; CRUMBLY TO CRUNCHY TENACITY;

"""""MIRREGULAR TO PLANAR FRACTURE; PLATY TO

"MELAKY TO SCALY CUTTINGS HABIT; EARTHY TO

"""*""DULL LUSTER; SMOOTH TO CLAYEY TO

SOMEWHAT SILTY TEXTURE; NO VISIBLE
[ARRRNI

BEDDING STRUCTURES IN THE SAMPLE; SMALL

IAMOUNT OF KAOLINITE CLAY PRESENT IN THE

SAMPLE; THINLY INTERBEDDED WITH

SILTSTONE; MINOR SANDSTONE IN THE

SAMPLE.
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SILTSTONE = DUSKY YELLOW TO GRAYISH

YELLOW TO YELLOWISH GRAY TO LIGHT

OLIVE GRAY IN COLOR; BRITTLE TO CRUMBLY

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

TO EARTHY LUSTER; SILTY TO GRITTY TO

GRANULAR TEXTURE; NO VISIBLE BEDDING

STRUCTURES IN THE SAMPLE; NO VISIBLE

IACCESSORY MINERALS IN THE SAMPLE;

INTERBEDDED WITH SHALE AND SOME

SANDSTONE.

SANDSTONE = WHITE TO OFF WHITE TO VERY

LIGHT GRAY TO GRAY TO LIGHT BROWNISH

GRAY TO A LIGHT OLIVE GRAY COLOR; QUARTZ

""" FRAMEWORK; VERY FINE TO LOWER MEDIUM

GRAIN SIZE; WELL TO FAIR TO SLIGHTLY

POOR SORTING; SUBROUND TO SUBANGULAR;

IHIGH TO MOD SPHERICITY; SOME FROSTED

GRAINS VISIBLE IN THE SAMPLE; EASILY

FRAIBLE TO FRIABLE HARDNESS; MODERATE



/\,\/f

REACTION TO A 10% HCL SOLUTION; SOME

CALCITE CEMENTATION; MANY LOOSE GRAINS

IN SAMPLE; NO BEDDING STRUCTURES

VISIBLE IN THE SAMPLE; NO ACCESSORY

<250 ROP 0 Ttl Gas 100><10

100K>| MINERALS VISIBLE IN THE SAMPLE.

<50 Avg 330 Cc0o2 50K><10

1. ... <0 Flare Ht. 100><10
T terrrent SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
- 1 1 1 1 [ARRRN|
________ i 10 100|(>......H
- 1 1 1 1 fm
T terrrent YELLOWISH GRAY TO SLIGHTLY DUSKY YELLOW
1 1 1 1
<10
-1 1 1 1
~ IN COLOR; CRUMBLY TO CRUNCHY TENACITY;

IRREGULAR TO PLANAR FRACTURE; PLATY TO

FLAKY TO SCALY CUTTINGS HABIT; EARTHY TO

ittt et """DULL LUSTER; SMOOTH TO CLAYEY TO

SOMEWHAT SILTY TEXTURE; LAMINAE TO

THIN BEDDING STRUCTURE VISIBLE IN THE

[5400 MD }— — — Iy -

== trrerivand """""SAMPLE; SOME SAMPLES SHOW A GRADING

BETWEEN SHALE AND SILTSTONE; MANY LOOSE
[ARRRNI

"""""'SAND GRAINS VISIBLE IN THE SAMPLE; NO

IACCESSORY MINERALS IN THE SAMPLE.

SILTSTONE = DUSKY YELLOW TO GRAYISH

i trrent """MYELLOW TO YELLOWISH GRAY TO LIGHT

§

OLIVE GRAY IN COLOR; BRITTLE TO CRUMBLY
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5600 MD | _

[5700 MD

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

TO EARTHY LUSTER; SILTY TO GRITTY TO

GRANULAR TEXTURE; NO VISIBLE BEDDING

STRUCTURES IN THE SAMPLE; NO VISIBLE

IACCESSORY MINERALS IN THE SAMPLE;

INTERBEDDED WITH SHALE AND SOME

SANDSTONE = MEDIUM TO LIGHT GRAY TO PALE

BROWN TO LIGHT BROWNISH GRAY TO

OCCASIONALLY TRANSLUCENT; QUARTZ

DOMINATE FRAMEWORK WITH A MODERATE

REACTION WITH HCL; FINE TO COARSE GRAINS

'WITH POOR SORTING; ROUND TO SUBANGULAR

LOW TO MODERATE SPHERICITY; FIRMLY

FRIABLE TO OCCASIONALLY MODERATE HARD;

CALCAREOUS CEMENT WITH PSEUDOMATRIX;

NO VISIBLE BEDDING STRUCTURE;

INTERBEDDED WITH SILTSTONE AND SHALE.

Vo v S— v —— e —— VWWM/V‘/\/\MWN\»MH\AW/WWN A\

SHALE = MEDIUM LIGHT GRAY TO MEDIUM
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[5900 MD

0099

5800 MD | _

"""""BLUISH GRAY WITH LIGHT OLIVE BROWN AND

OCCASIONAL GRAYISH PURPLE HUES; BRITTLE

""*"*"TO SLIGHTLY CRUNCHY TENACITY; FRACTURES
[ARRRNI

FROM BLOCKY TO PLANAR; CUTTINGS ARE

""""MPLATY TO SLIGHTLY TABULAR; DULL TO EARTH

LUSTER; SILTY TO SMOOTH TEXTURE; THIN TO

Mlh c1

"""MLAMINAE STRUCTURE.

"""*""SILTSTONE = MODERATE BROWN TO LIGHT
[ARRRNI

BROWNISH GRAY; BRITTLE TO SLIGHTLY

CRUMBLY TENACITY; FRACTURES FROM BLOCKY

Ttl Gas 100><10 100K>r
C02 50K><10 Ethn C-2 100K>HHH
Flare Ht. 100><10 Prop C-3
[ARRRN|
<10 utn C-4 100K>|
<10 Pent C-5 100K>]

"""""TO IRREGULAR; CUTTINGS ARE TABULAR TO

SLIGHTLY MASSIVE; DULL TO OCCASIONALLY

SPARKLING LUSTER; GRITTY TEXTURE; THICK

STRUCTURE; INTERBEDDED WITH SANDSTONE

""""AND SHALE.

SANDSTONE = LIGHT GRAY TO WHITE TO LIGHT

BROWNISH GRAY TO GRAYISH ORANGE PINK;

QUARTZ FRAMEWORK WITH OCCASIONAL

TRANSLUCENT QUARTS GRAINS; MEDIUM TO

"MUYEINE GRAINED WITH POOR SORTING: ANGULAR
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0089

[6000 MD

[6100 MD

I'""!TO SUBANGULAR; FIRMLY FRIABLE TO

OCCASIONALLY FRIABLE AND MODERATE

""""""HARDNESS; NO VISIBLE BEDDING STRUCTURE;

GRADING INTO SILTSTONE; MODERATE TO

SLIGHT REACTION WITH HCL SUGGESTS

CALCAREOUS CEMENT; MATRIX SUPPORT WITH

"""""/OCCASIONAL SPECIMENS DISPLAYING GRAIN

SUPPORT HABITS.

"""MSILTSTONE = MODERATE BROWN TO DARK

YELLOWISH ORANGE TO LIGHT BROWNISH GRAY;

""""TENACITY IS BRITTLE TO SLIGHTLY CRUMBLY;

FRACTURES FROM IRREGULAR TO BLOCKY TO

OCCASIONALLY PLANAR; CUTTINGS ARE

""" TABULAR TO PLATY; DULL TO EARTHY TO

"*"MSLIGHTLY SPARKLING LUSTER; GRITTY TO
[ARRRNI

SILTY TEXTURE; THICK STRUCTURE; SOME
[ARRRNI

SPECIMENS ARE GRADING INTO SHALE.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM

""*""BLUISH GRAY WITH OCCASIONAL GRAYISH

PURPLE AND PALE GREEN HUES; BRITTLE TO
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6200 MD

006S

[6300 MD

0009

""""MSOME WHAT CRUNCHY TENACITY; PLANAR TO
[ARRRNI

SPLINTERY TO SLIGHTLY BLOCKY FRACTURING;

CUTTINGS ARE PLATY TO TABULAR; DULL TO

WAXY LUSTER; SMOOTH TO SILTY TEXTURE;

THIN TO SEMI THICK STRUCTURE;

INTERBEDDED WITH SILTSTONE AND SANDSTONE

SOME SPECIMENS ARE OBSERVED GRADING FROM

SANDSTONE = TRANSLUCENT TO LIGHT

BROWNISH GRAY TO PALE YELLOWISH BROWN

'TO OCCASIONALLY WHITE; QUARTZ FRAMEWORK

WITH SOME KSPAR ; FINE TO MEDIUM GRAINED

""*"MWITH FAIR TO POOR SORTING; SUBANGULAR
[ARRRNI

'WITH MODERATE TO LOW SPHERICITY; FRIABLE

""**"TO FIRMLY FRIABLE WITH THE TRANSLUCENT

'TO WHITE SPECIMENS TENDING TO HAVE

K| Ttl Gas 100><10 Meth C-1 100K>r
<330 C02 50K><10 Ethn €-2 100K>
< Flare Ht. 100><10 Prop €-3 100K>
<10 Butn ¢-4 100K>{
[ARRRN|
<10 Pent C-5 100K>

MODERATE HARDNESS; NO VISIBLE BEDDING

""""STRUCTURE; MATRIX SUPPORT WITH SOME

CALCAREOUS CEMENT; MODERATE REACTION




[6400 MD

[6500 MD

SILTSTONE = MODERATE BROWN TO DARK

YELLOWISH ORANGE TO LIGHT BROWNISH GRAY;

TENACITY IS BRITTLE TO SLIGHTLY CRUMBLY;
[ARRRNI

FRACTURES FROM IRREGULAR TO BLOCKY TO
[ARRRNI

OCCASIONALLY PLANAR; CUTTINGS ARE

""" TABULAR TO PLATY; DULL TO EARTHY TO

SLIGHTLY SPARKLING LUSTER; GRITTY TO

SHALE = LIGHT GRAY TO YELLOWISH BROWN

COLOR; BRITTLE TO CRUMBLY TENACITY;

"""""IRREGULAR TO PLANAR FRACTURE; PLATY TO

FLAKY TO WEDGELIKE TO BLADED CUTTINGS

HABIT; EARTHY TO DULL LUSTER; LAMINAE

BEDDING STRUCTURE VISIBLE IN THE SAMPLE;

SOME SAMPLES SHOW GRADING WITH

"""MSILTSTONE; NO ACCESSORY MINERALS VISIBLE

""""SANDSTONE = TRANSLUCENT TO LIGHT GRAY TO

WHITE; DOMINATE QUARTZ FRAMEWORK; FINE

"MYTO MEDIUM TO OCCASIONALLY COARSE GRAINED




[6600 MD | == —.ccc v 1 1 1 1 T
[T i "MWITH POOR TO SLIGHTLY FAIR SORTING;

———m I 11X
[T T ettt ANGULAR TO SUBANGULAR WITH OCCASIONAL
———m I 11X i

[T T iy '"'SUBROUNDED SPECIMENS; LOW SPHERICITY;

00€9
]
I

EASILY FRIABLE TO FIRMLY FRIABLE; STRONG
———— 1111

"""REACTION WITH HCL SUGGESTS CALCITE

CEMENT; MATRIX SUPPORTED; NO VISIBLE

BEDDING STRUCTURE; ABUNDANT LOOSE GRAINS

SILTSTONE = MODERATE BROWN TO LIGHT

[6700 MD | = = = =\ e o
BROWNISH GRAY TO MODERATE YELLOWISH

BROWN; BRITTLE TO SLIGHTLY CRUMBLY

TENACITY; FRACTURES FROM BLOCKY TO

009

IRREGULAR TO SLIGHTLY PLANAR; CUTTINGS

IARE TABULAR TO SLIGHTLY PLATY; EARTHY TO

DULL LUSTER; GRITTY TO SILTY TEXTURE;

THIN TO SLIGHTLY THICK STRUCTURE.

SHALE = MEDIUM LIGHT GRAY TO LIGHT

BLUISH GRAY WITH GRAYISH BLUE TO GRAYISH

[6800 MD | = =\ e ;v Vo

PURPLE AND GRAYISH ORANGE HUES; BRITTLE

TENACITY; PLANAR TO SLIGHTLY BLOCKY
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100K>!"

Meth C-1

FRACTURING; CUTTINGS ARE PLATY TO

Flare Ht.

100>

100K>]

100K>|

100K>|

100K>{

TABULAR TO FLAKY; DULL TO WAXY LUSTER,;

SMOOTH TO SILTY TEXTURE; SOME SPECIMENS

GRADE INTO SILTSTONE; THIN STRUCTURE

'TRACE AMOUNTS OF PYRITE PRESENT AS AN

IACCESSORY MINERAL; TRACE AMOUNTS OF

CARBONACEOUS SHALE IN SAMPLE.

SANDSTONE = WHITE TO MEDIUM LIGHT GRAY

'TO TRANSLUCENT; DOMINATE QUARTZ

FRAMEWORK; FINE TO MEDIUM SIZE GRAINS

WITH FAIR SORTING; SUBANGULAR TO

SUBROUNDED WITH MODERATE TO LOW

SPHERICITY; FRIABLE TO FIRMLY FRIABLE;

MATRIX SUPPORT; MODERATE TO STRONG

REACTION WITH HCL SUGGESTS CALCITE

CEMENT; OCCASIONAL SPECIMENS HAVE A

LIGHT GREENISH GRAY HUE.

CARBONACEOUS SHALE = GRAYISH BLACK TO

BROWNISH BLACK; TENACITY IS VERY BRITTLE

TO CRUMBLY:; FRACTURES FROM IRREGULAR
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[7100 MD

[7200 MD

0069

i

TO PLANAR; CUTTINGS ARE WEDGELIKE TO

FLAKY; DULL EARTHY TO OCCASIONALLY

SLIGHTLY SPARKLING LUSTER; SMOOTH TO

CLAYEY TEXTURE; THIN STRUCTURE;

INTERBEDDED WITH SHALE AND SILTSTONE AND

SANDSTONE; TRACE AMOUNTS OF PYRITE

PRESENT AS AN ACCESSORY MINERAL; HIGHER

GAS READING ASSOCIATED WITH SAMPLE.

SILTSTONE = DARK YELLOWISH BROWN TO

BROWNISH GRAY TO OLIVE GRAY; CRUMBLY TO

SLIGHTLY BRITTLE TENACITY; IRREGULAR TO

BLOCKY TO PLANAR FRACTURING; CUTTINGS

IARE TABULAR TO WEDGELIKE; EARTHY TO DULL

=

TO SLIGHTLY SPARKLING LUSTER; GRITTY TO

SILTY TEXTURE; THIN TO SEMI THICK

STRUCTURE.

SHALE = MEDIUM BLUISH GRAY TO MEDIUM

"*"*"'""\GRAY TO PALE BLUE; BRITTLE TO CRUNCHY

TENACITY; FRACTURES FROM PLANAR TO

"MUNSPLINTERY TO SEMI BLOCKY: CUTTINGS ARE



[7300 MD

0002

[7400 MD

00TZ.

PLATY TO SCALY TO SLIGHTLY TABULAR;

WAXY TO DULL LUSTER; SMOOTH TO SLIGHTLY

<0 > 100><10

CLAYEY TEXTURE; INTERBEDDED WITH SHALE

SILTSTONE AND SOME SANDSTONE.

SANDSTONE = WHITE TO LIGHT GRAY TO

100K>r"TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK

TH
k3o 02 50K><10

]<O Flare Ht. 100><10

100K>|

'WITH APPROXIMATELY 5% BLACK LITHIC

CLASTS INTERBEDDED; FINE TO MEDIUM FINE

100K>]
GRAINED WITH FAIR TO SEMI WELL SORTING;

100K>_
SUBANGULAR WITH MODERATE TO LOW

SPHERICITY; FIRMLY FRIABLE TO MODERATE

"""""HARDNESS; CALCITE CEMENT WITH MATRIX

SUPPORT; STRONG TO MODERATE REACTION

'WITH DILUTE HCL; OCCASIONAL SPECIMENS

OBSERVED GRADING INTO SILTSTONE;

NO VISIBLE BEDDING STRUCTURE;

INTERBEDDED WITH SILTSTONE AND SHALE AND

nc ARBONACEOUS SHALE.

SHALE = MEDIUM DARK GRAY TO MEDIUM

BLUISH GRAY TO BROWNISH GRAY WITH



OCCASIONAL PALE BLUE AND GREENISH BLUE

"""*""HUES; SLIGHTLY DENSE TO BRITTLE TO

[7500 MD

CRUNCHY TENACITY; PLANAR TO SPLINTERY

FRACTURING; CUTTINGS ARE PLATY TO

R,' TABULAR TO OCCASIONALLY SEMI BLOCKY;
o
o
= e e el 1
————H-.111 DULL TO EARTHY TO WAXY LUSTER; SMOOTH
= e e el 1
e ——-ian
= e e el 1
————H-.111 TEXTURE; THICK STRUCTURE; INTERBEDDED
= e e el 1
e ——-ian -
e el 1 1 (NNNRRI
_————E-n "WITH CARBONACEOUS SHALE AND SILTSTONE;
e el 1 1
e ——-ian
——————— -
—_—— T - OCCASIONAL THIN LAYERS OF CARBONACEOUS
i
SHALE OBSERVED RUNNING THROUGH SOME
OF THE SPECIMENS.
7600 MD

SILTSTONE = BROWNISH GRAY TO MODERATE
[ARRRNI

BROWN TO MEDIUM DARK GRAY; TENACITY IS

""CRUMBLY TO BRITTLE TO SLIGHTLY DENSE;

BLOCKY TO IRREGULAR TO OCCASIONALLY

PLANAR FRACTURING; CUTTINGS ARE TABULAR
[ARRRNI

'TO WEDGELIKE TO SOMETIMES PLATY; LUSTER

RANGES FROM EARTHY TO WAXY WITH
[ARRRNI

SPECIMENS OCCASIONALLY SPARKLING; GRITTY

"'"*"*"TO SILTY TEXTURE WITH SOME SPECIMENS

GRADING BOTH TOWARDS SANDSTONE AND SHALE



[7700 MD

oov.

[7800 MD

00S.

[7900 MD

e el 1 1

e el 1 1

e el 1 1

e el 1 1

e el 1 1

e el 1 1

r

|

THIN STRUCTURE.

CARBONACEOUS SHALE = GRAYISH BLACK TO

BROWNISH BLACK TO OLIVE BLACK; CRUMBLY

'TO PULVERULENT TENACITY; FRACTURES FROM

PLANAR TO IRREGULAR TO OCCASIONALLY

BLOCKY; WEDGELIKE TO FLAKY CUTTINGS;

EARTHY TO SLIGHTLY RESINOUS LUSTER;

) Ttl Gas 10051

Meh(:%

100K>f"""

CLAYEY TO SMOOTH TEXTURE; THIN STRUCTURE

NOTE = BIT TRIP @ 7797' MD

SHALE = LIGHT GRAY TO GRAY TO MEDIUM

k330 co2 50K>K:!
0 Flare Ht. 1005}

Ethn C
PropC-
Butn'C-

Pent C-

2

3
4
5

100K>{

100K>]

GRAY TO DARK GRAY IN COLOR; BRITTLE TO

CRUNCHY TENACITY; IRREGULAR TO PLANAR

100K>|

FRACTURE; PLATY TO WEDGELIKE TO BLADED

CUTTINGS HABIT; EARTHY TO DULL LUSTER,;

SMOOTH TO CLAYEY TEXTURE; NO VISIBLE

=

BEDDING STRUCTURE IN THE SAMPLE; NO

IACCESSORY MINERALS VISIBLE IN THE

SAMPLE.
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0092

[8000 MD

0042

[8100 MD
-

0082

NOTE: BIT TRIP @ 7919' MD

SANDSTONE = WHITE TO OFF WHITE TO VERY

LIGHT GRAY TO GRAY TO MEDIUM GRAY TO A

"""""!GREENISH GRAY TO A MEDIUM BLUISH GRAY TO

"""""A GRAYISH BLUE GREEN COLOR; QUARTZ

""*""FRAMEWORK WITH 10% TO 30% LITHIC

FRAGMENTS; UPPER FINE TO LOWER MEDIUM

"""""GRAIN SIZE; WELL TO FAIR SORTING WITH

SUBANGULAR TO SUBROUND ANGULARITY;

HIGH TO MODERATE SPHERICITY; SOME

""""FROSTED AND/OR POLISHED GRAINS POSSIBLY

""""""DUE TO MECHANICAL ABRASION; EASILY
[ARRRNI

FRIABLE TO FIRMLY FRIABLE HARDNESS;

""*""HIGHLY REACTIVE TO A 10% HCL SOLUTION

'""""INDICATING CALCITE CEMENTATION; GRAIN

"'"*""SUPPORTED; NO ACCESSORY MINERALS

VISIBLE IN THE SAMPLE; NO BEDDING

STRUCTURES VISIBLE IN THE SAMPLE.

SHALE = MEDIUM DARK GRAY TO MEDIUM GRAY

WITH AN OCCASIONAL GRAYISH PURPLE HUE;



<250

ROP

0>

<50

Avg WOB

0>

[8200 MD

[8300 MD

0008

0062

DENSE TO BRITTLE TENACITY; FRACTURES

FROM PLANAR TO BLOCKY TO OCCASIONALLY

IRREGULAR; CUTTINGS ARE PLATY TO SCALY;

EARTHY TO WAXY TO DULL LUSTER; SMOOTH

TEXTURE; THICK STRUCTURE; INTERBEDDED

'WITH SOME CARBONACEOUS SHALE, SILTSTONE

IAND SANDSTONE.

NOTE = LOST TOTCO FROM 8118' MD TO 8411

MD. GATHERED SAMPLES BASED ON STROKES,

BUT UNABLE TO OBTAIN ANY DRILLING DATA

FROM THAT INTERVAL.

CARBONACEOUS SHALE = GRAYISH BLACK TO

BROWNISH BLACK TO BLACK; TENACITY IS

SLIGHTLY DENSE TO BRITTLE; FRACTURES

FROM SPLINTERY TO PLANAR TO SEMI BLOCKY;

CUTTINGS ARE PLATY TO TABULAR TO FLAKY;

RESINOUS TO EARTHY LUSTER; SMOOTH TO

<0 Ttl Gas 100><10 Meth C-1 100K>|
<330 cO2 50K><10 Ethn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>|

<10 Butn C-4 100K>|

CLAYEY TEXTURE; THIN STRUCTURE.

SILTSTONE = MEDIUM GRAY TO MODERATE



[8400 MD

[8500 MD

'YELLOWISH BROWN TO DARK REDDISH BROWN;

BRITTLE TO CRUMBLY TENACITY WITH

FRACTURING FROM IRREGULAR TO BLOCKY;

CUTTINGS ARE TABULAR TO WEDGELIKE; WAXY

'TO EARTHY WITH A SLIGHT SPARKLING LUSTER

GRITTY TO SILTY TEXTURE; THIN STRUCTURE;

INTERBEDDED WITH SHALE AND SANDSTONE AND

SOME CARBONACEOUS SHALE.

SANDSTONE = WHITE TO VERY LIGHT GRAY TO

TRANSLUCENT WITH AN OCCASIONAL PALE

GREEN HUE. DOMINATE QUARTZ FRAMEWORK;

FINE TO MEDIUM GRAINED WITH FAIR SORTING
[ARRRNI

IANGULAR TO SUBANGULAR WITH LOW

SPHERICITY; FIRMLY FRIABLE; MATRIX
[ARRRNI

SUPPORTED WITH CALCITE CEMENT AS

SUGGESTED BY A STRONG REACTION WITH

DILUTE HCL; NO VISIBLE BEDDING STRUCTURE

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

TO OLIVE GRAY WITH AN OCCASIONAL DUSKY



[8600 MD

[8700 MD

0078

RED PIGMENTATION; TENACITY IS DENSE TO

BRITTLE TO SLIGHTLY CRUNCHY; FRACTURES

FROM PLANAR TO SUB BLOCKY TO SPLINTERY;

CUTTINGS ARE TABULAR SCALY TO PLATY;

DULL TO WAXY LUSTER; THICK TO MASSIVE

STRUCTURE; INTERBEDDED WITH SILTSTONE

IAND SANDSTONE.
[ARRRNI

""""NOTE = TRIPPED OUT @ 8677' MD DUE TO

"'"""/POWER PROBLEMS ON THE RIG. TRIPPED OUT

TO GET OUT OF LOSS ZONE AND OFF BOTTOM
[ARRRNI

""" TO POWER DOWN THE RIG AND CHANGE
[ARRRNI

"""""BREAKERS IN VFD AND ON GENERATORS.

SANDSTONE = WHITE TO OFF WHITE TO VERY

LIGHT GRAY TO GRAY TO MEDIUM GRAY TO
[ARRRNI

"""""GRAYISH BLUE GREEN COLOR; QUARTZ

FRAMEWORK WHITE <10-20% LITHIC

FRAGMENTS; MANY LOOSE GRAINS IN THE

SAMPLE; UPPER FINE TO LOWER MEDIUM GRAIN

SIZE; SUBANGULAR TO SUBROUND ANGULARITY;

HIGH TO MODERATE SPHERICITY; SOME



<250

U

0>

<50

AvgWOB

M~ A —~V N N

0>

8800 MD

00S8

[8900 MD

[9000 MD

{0 Ttl Gas 100>

<10

Meth C-1

"""FROSTED AND POLISHED GRAINS IN THE

100K>|

SAMPLE; EASILY FRIABLE TO FIRMLY FRIABLE

HARDNESS; HIGHLY REACTIVE WITH A 10% HCL

330 Cco2 50K>
0 Flare Ht. 100>y

100K>|

100K>|

100K>|

100K>]

"""""SOLUTION INDICATING CALCITE CEMENTATION;

INTERBEDDED WITH SILTSTONE AND SHALE;
[ARRRNI

[ARRRNI
"""""'NO ACCESSORY MINERALS VISIBLE IN THE

SAMPLE.
Ty

|
<10
<10
<10
<10

SHALE = LIGHT GRAY TO MEDIUM GRAY TO

""""""'[DARK GRAY IN COLOR; DENSE TO BRITTLE TO
[ARRRNI

"*"*"""'CRUNCHY TENACITY; IRREGULAR TO PLANAR
[ARRRNI

"""FRACTURE; MASSIVE TO PLATY TO BLADED

CUTTINGS HABIT; EARTHY TO DULL TO WAXY

LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN

'TO LAMINAE STRUCTURE VISIBLE IN THE

""""SAMPLE; INTERBEDDED WITH SILTSTONE AND

SANDSTONE; SLIGHT GRADING BETWEEN SHALE

IAND SILTSTONE; NO ACCESSORY MINERALS

[ARRRN|
/I SIBLE IN THE SAMPLE.

SANDSTONE = WHITE TO OFF WHITE TO VERY

Y IGHT GRAY TO GRAY TO MEDIUM GRAY TO



[9100 MD

0088

[9200 MD

0068

GRAYISH BLUE GREEN COLOR; QUARTZ

"""MFRAMEWORK WHITE 10-30% LITHIC

FRAGMENTS; MANY LOOSE GRAINS IN THE

"""*""SAMPLE; UPPER FINE TO LOWER MEDIUM GRAIN

SIZE; SUBANGULAR TO SUBROUND ANGULARITY;

""""HIGH TO MODERATE SPHERICITY; SOME

"""""FROSTED AND POLISHED GRAINS IN THE
[ARRRNI

'"'SAMPLE; EASILY FRIABLE TO FIRMLY FRIABLE

HARDNESS; REACTIVE WITH A 10% HCL

"'"""'SOLUTION INDICATING CALCITE CEMENTATION;
[ARRRNI

""""INTERBEDDED WITH SILTSTONE AND SHALE;

NO ACCESSORY MINERALS VISIBLE IN THE
[ARRRNI

SAMPLE.
Ty

""""SILTSTONE = DARK GRAY TO VERY DARK GRAY

"'"*"*"TO A GRAYISH BROWN TO MODERATE BROWN

—< /\ - | T~

COLOR; TOUGH TO BRITTLE TENACITY; BLOCKY
[ARRRNI

"""""TO IRREGULAR FRACTURE; MASSIVE TO PLATY
[ARRRNI

"'"*""TO TABULAR CUTTINGS HABIT; EARTHY TO
[ARRRNI

""*"MDULL LUSTER; SILTY TO GRITTY TO SLIGHTLY

GRANULAR TEXTURE; NO VISIBLE BEDDING

"MUISTRUCTURES IN THE SAMPLE:; NO ACCESSORY



[9300 MD

0006

[9400 MD

00T6

ER

e
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——fl- 1
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e
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<0

Ttl Gas

100>

MINERALS VISIBLE IN THE SAMPLE.

CARBONACEOUS SHALE = BLACK TO GRAYISH

BLACK TO BROWNISH BLACK; BRITTLE TO

CRUMBLY TENACITY; FRACTURES FROM PLANAR

TO SPLINTERY; CUTTINGS ARE NODULAR TO

FLAKY; RESINOUS TO EARTHY LUSTER; SMOOTH

TO SILTY TO CLAYEY TEXTURE; THIN

100K>|

<330
<0

Flare Ht.

50K>y

100>

<10

Pent C-5

100K>|

100K>|

100K>/

100K>|

STRUCTURE; INTERBEDDED WITH SHALE,

SILTSTONE AND SANDSTONE.

COAL = BLACK; CRUMBLY TO PULVERULENT

TENACITY; FRACTURES FROM BLOCKY TO

IRREGULAR; NODULAR TO WEDGELIKE TO FLAKY

CUTTINGS; RESINOUS TO POLISHED TO

SLIGHTLY EARTHY LUSTER; SMOOTH TEXTURE;

THIN STRUCTURE; INTERBEDDED WITH

CARBONACEOUS SHALE AND SHALE AND

SANDSTONE.

SANDSTONE = WHITE TO LIGHT GRAY TO

TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK



[9500 MD

00¢6

[9600 MD

00€6

_,___,,,,,,;/f

e

'WITH TRACE AMOUNTS OF BLACK LITHIC

"""""ICLASTS INTERBEDDED; FINE TO MEDIUM

COARSE GRAINED WITH POOR SORTING;

""*""ANGULAR TO SUBANGULAR WITH LOW

"""""SPHERICITY; EASILY FRIABLE TO FRIABLE;

STRONG REACTION WITH HCL SUGGESTS

CALCITE CEMENT; MATRIX SUPPORT; NO

VISIBLE BEDDING STRUCTURE; TRACE AMOUNTS

"""""OF PYRITE PRESENT AS AN ACCESSORY

MINERAL; TRACE AMOUNTS OF CARBONACEOUS

MATERIAL INTERBEDDED.
[ARRRNI
[ARRRNI

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY;
[ARRRNI

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

""""FRACTURES FROM PLANAR TO SPLINTERY TO

IRREGULAR; CUTTINGS ARE SCALY TO TABULAR
[ARRRNI

"'""*"TO PLATY; DULL WAXY LUSTER; SMOOTH TO

SILTY TEXTURE; WITH OCCASIONAL SPECIMENS

""""""GRADING TOWARDS SILTSTONE; THIN TO SEMI

THICK STRUCTURE.

MMUNSILTSTONE = MEDIUM DARK GRAY TO BROWNISH




~

GRAY TO OLIVE GRAY; BRITTLE TENACITY;

IRREGULAR TO PLANAR FRACTURING; CUTTINGS

[9700MD |==.ct 1 1 1 1 1 1

"""""ARE TABULAR TO WEDGELIKE; EARTHY TO

SLIGHTLY SPARKLING LUSTER; GRITTY TO
1 1 1 1 1 1

*SILTY TEXTURE; SOME SPECIMENS

| i TN | 1 1 1 1 1
| i TN | 1 1 1 1 1
| i TN | 1 1 1 1 1
| i TN | 1 1 1 1 1
| i TN | 1 1 1 1 1
= T | 1 1 1 1
T | 1 1 1 1
[ — ] 1 1 1 1
[ — ] 1 1 1 1
T | 1 1 1 1
= R [ '""""SANDSTONE = WHITE TO OFF WHITE TO VERY
T | 1 1 1 1 [ARRRN|
—— - ] 1 1 1 1 1 [ARRRN|
[T Tt """MLIGHT GRAY TO GRAY TO DARK GRAY TO LIGHT
—— - ] 1 1 1 1 1 [ARRRN|
—— - ] 1 1 1 1 1 fm
[T Tt " BLUISH GRAY TO A GRAYISH BLUE GREEN
—— - ] 1 1 1 1 1 [ARRRN|
[9800 MD | == =0t & 1 1 1 1 \ :
[T Tt COLOR; QUARTZ FRAMEWORK; UPPER FINE TO
—— - ] 1 1 1 1 1 .
[ ] 1 1 1 1 1 ~ ~ i "
=T sprrrrrnirL N LOWER MEDIUM GRAIN SIZE; WELL TO FAIR
| i TN | 1 1 1 1 1 \ [ARRRN|
——— 10 ;( / 1
<250 ROP 0> =TT = frrtinnrinn 0 Ttl Gas 100><A( eth C-1 100K>""""SORTING; SUBROUND TO SUBANGULAR; HIGH
| i TN | 1 1 1 1 1 .
<50 Avg WOB 0> I co2 50K>|
| i TN | 1 1 1 1 1 “ jh
= Flare Ht. 100510
[ ] 1 1 1 1
[ ] 1 1 1 1
e m—— 1 00 \
[ ] 1 1 1 1
[ ] 1 1 1 1 \
[ ] 1 1 1 1 “‘
[ 1 1 1

00v6

v

"""""OBSERVED GRADING TOWARDS SANDSTONE;

"""""INO VISIBLE ACCESSORY MINERALS IN THE

SAMPLE.

0056

"'""""TO MODERATE SPHERICITY; SOME BEDDING

100K>]

CONTACTS VISIBLE IN THE SAMPLE; HIGHLY
[ARRRNI

100K>]

REACTIVE WITH A 10% HCL SOLUTION;
[ARRRNI

100K>|

""""FRIABLE TO MODERATELY HARD HARDNESS;
[ARRRNI

""""GRAIN SUPPORTED WITH <10% TO 30% LITHIC

N
[4)
W

"""""FRAGMENTS INCLUDED; NO ACCESSORY

TSN
A AC]

MINERALS VISIBLE IN THE SAMPLE; SAMPLE



[9900 MD

0096

0016

[10000 MDY

[10100 MDY

"INTERBEDDED WITH SILTSTONE, SHALE AND

"'"""SOME CARBONACEOUS SHALE; CALCITE
[ARRRNI

CEMENTATION DUE TO HIGH REACTION WITH

""" THE DILUTE HCL SOLUTION.

NOTE = DRILLED TO INTERMEDIATE TOTAL

""""""DEPTH OF 10007' MD (9682' TVD) ON

02/01/2011 @ APPROXIMATELY 10:00:00.

""NOTE = RESUME DRILLING OF PRODUCTION

SECTION ON 04/30/2011.

i

*MSILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO

T

LIGHT OLIVE GRAY; SLIGHTLY DENSE TO

BRITTLE TENACITY; IRREGULAR TO BLOCKY

FRACTURING; CUTTINGS ARE TABULAR TO

MASSIVE; WAXY TO SPARKLING TO SLIGHTLY

EARTHY LUSTER; SILTY TO GRITTY TEXTURE;

A4

A\

""" THICK STRUCTURE; GRADING FROM FINE GRAIN
[ARRRNI

CARBONACEOUS SHALE = BROWNISH BLACK TO



0086

z

0066

f? [10300 MDY
<250 ROP é 0>
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0000T
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OLIVE BLACK TO DARK GRAY TO BLACK; VERY

\\\ N
>

A

"""MBRITTLE TO SLIGHTLY PULVERULENT TENACITY
[ARRRNI

FRACTURES FROM PLANAR TO SPLINTERY;

"*MCUTTINGS ARE PLATY TO ELONGATED TO

BLADED; EARTHY TO DULL TO WAXY LUSTER,;

SMOOTH TO SLIGHTLY SILTY TEXTURE; THIN

miTo | AMINAE STRUCTURE.

SANDSTONE = WHITE TO LIGHT GRAY TO

TRANSLUCENT; FINE TO MEDIUM FINE GRAINED

WITH WELL SORTING; SUBROUNDED TO

""*""SUBANGULAR WITH LOW SPHERICITY; FIRMLY
[ARRRNI

FRIABLE TO FRIABLE; CALCITE AND KAOLIN

"""""CEMENT AS SUGGESTED BY STRONG REACTION

'WITH HCL; LESS THAN 3% VERY FINE BLACK
[ARRRNI

"""""MLITHIC CLASTS INTERBEDDED; OCCASIONAL

<10|

VERY FINE CARBONACEOUS SHALE VEINS;

TRACE AMOUNTS OF PYRITE PRESENT AS AN
[ARRRNI

nuniACCESSORY MINERAL.

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH

<10/
[

"MUNGRAY TO OLIVE GRAY: BRITTLE TENACITY:




00TOT

00201

Wﬁﬁfzﬁ

PLANAR TO SEMI BLOCKY FRACTURING;

"""MCUTTINGS ARE TABULAR TO SLIGHTLY

WEDGELIKE; DULL EARTHY TO SLIGHTLY

""""SPARKLING LUSTER; SILTY TO GRITTY

[10400 MD= = —,cec 1 1 1 1 1

TEXTURE; THICK STRUCTURE; INTERBEDDED

'WITH SANDSTONE AND CARBONACEOUS SHALE.

""""SHALE = MEDIUM GRAY TO MEDIUM BLUISH

W' b

hl

hl

"""""GRAY TO LIGHT OLIVE GRAY; TENACITY IS

"""MBRITTLE TO SLIGHTLY CRUNCHY; FRACTURES
[ARRRNI

"""""FROM SPLINTERY TO PLANAR; CUTTINGS ARE
[ARRRNI

""""MPLATY TO FLAKY; DULL TO WAXY LUSTER;
[ARRRNI

=SMOOTH TEXTURE; LAMINAE TO THIN

"'"""STRUCTURE; INTERBEDDED WITH CARBONACEOUS

[10500 MD— —— 1

SHALE, SILTSTONE AND SANDSTONE.

""" CARBONACEOUS SHALE = GRAYISH BLACK TO

""""""BROWNISH BLACK TO BLACK; BRITTLE

TENACITY; IRREGULAR TO PLANAR FRAC;

CUTTINGS ARE PLATY TO TABULAR TO FLAKY;

"""MEARTHY TO DULL LUSTER; SMOOTH TO SILTY.
[ARRRNI




[10600 MDY

00€0T

[10700 MDY

0001

SANDSTONE = WHITE TO OFF WHITE TO LIGHT

GRAY TO LIGHT BROWNISH GRAY TO LIGHT

BLUISH GRAY TO OLIVE GRAY IN COLOR;

QUARTZ FRAMEWORK; UPPER FINE TO LOWER

MEDIUM GRAIN SIZE; WELL TO FAIR SORTING;

SUBROUND TO SUBANGULAR; HIGH TO MODERATE

SPHERICITY; SOME FROSTED GRAINS DUE TO

MECHANICAL ABRASION; FRIABLE TO FIRMLY

FRIABLE; HIGHLY REACTIVE TO A 10% HCL

SOLUTION INDICATING CALCITE CEMENTATION;

NO VISIBLE BEDDING STRUCTURE; NO VISIBLE

IACCESSORY MINERALS; <10% LITHIC CLASTS

INCLUDED IN THE SAMPLE.

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY;

TENACITY IS BRITTLE TO SLIGHTLY DENSE;

FRACTURES FROM PLANAR TO SPLINTERY TO

IRREGULAR; CUTTINGS ARE SCALY TO TABULAR

TO PLATY; DULL WAXY LUSTER; SMOOTH TO

SILTY TEXTURE; WITH OCCASIONAL SPECIMENS

GRADING TOWARDS SILTSTONE; THIN TO SEMI

THICK STRUCTURE.
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0090T

[10800 MDY

[10900 MD—= —

N

<0 Ttl Gas 1K><10 Meth C-1 100K>r
[ARRRN|
<330 Cco2 50K><10 Ethn C-2 100K>I‘I‘I‘I‘I‘”“
<0 Flare Ht. 100>
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
- T

CARBONACEOUS SHALE = BLACK TO GRAYISH

BLACK TO BROWNISH BLACK; BRITTLE TO

CRUMBLY TENACITY; FRACTURES FROM PLANAR

'TO SPLINTERY; CUTTINGS ARE NODULAR TO

FLAKY; RESINOUS TO EARTHY LUSTER; SMOOTH

'TO SILTY TO CLAYEY TEXTURE; THIN TO

LAMINAE STRUCTURE.

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

TO SLIGHTLY LIGHT BLUISH GRAY IN COLOR,;

BRITTLE TO CRUNCHY TENACITY; IRREGULAR

TO PLANAR FRACTURE; PLATY TO WEDGELIKE

'TO BLADED CUTTINGS HABIT; EARTHY TO DULL

LUSTER; SMOOTH TO CLAYEY TEXTURE;

LAMINAE STRUCTURE VISIBLE IN SOME

SAMPLES; NO ACCESSORY MINERALS VISIBLE

SANDSTONE = LIGHT GRAY TO WHITE TO

""" TRANSLUCENT; STRONGLY KAOLINITIC;

DOMINATE QUARTZ FRAMEWORK WITH



[11000 MD= = —.c v & 1 1 1 1

00401
I

[11100 MDY

0080T

[11200 MD— —1

APPROXIMATELY 3% VERY FINE BLACK GRAINS;

FINE TO MEDIUM TO OCCASIONALLY COARSE

GRAINED; FAIR TO WELL SORTING; ANGULAR

'TO SUBANGULAR WITH LOW TO MODERATE

SPHERICITY; EASILY FRIABLE TO FIRMLY

FRIABLE; CALCITE/KAOLIN CEMENT WITH A

STRONG REACTION WITH HCL; MATRIX SUPPORT

SOME CARBONACEOUS SHALE INTERBEDDED;

NO OTHER VISIBLE BEDDING STRUCTURES;

ABUNDANT LOOSE GRAINS IN SAMPLE FROM BIT

IACTION.

SHALE = MEDIUM GRAY TO MEDIUM BLUISH

GRAY TO LIGHT OLIVE GRAY; BRITTLE TO

SLIGHTLY CRUNCHY TENACITY; PLANAR

FRACTURING; CUTTINGS ARE PLATY TO FLAKY;

DULL TO WAXY LUSTER; SMOOTH TEXTURE;

LAMINAE TO THIN STRUCTURE; INTERBEDDED

'WITH CARBONACEOUS SHALE, SILTSTONE AND

SANDSTONE.

CARBONACEOUS SHALE = GRAYISH BLACK TO



0060T

<250

ROP

[11300 MDY

<50

Avg Wi

000TT

[11400 MDY

E’
|

00TTT

BROWNISH BLACK TO BLACK; TENACITY IS

SLIGHTLY DENSE TO BRITTLE TO CRUNCHY;

FRACTURES FROM IRREGULAR TO PLANAR TO

SPLINTERY; CUTTINGS ARE PLATY TO TABULAR

RESINOUS TO SLIGHTLY EARTHY TO WAXY

LUSTER; SMOOTH TO SILTY TO CLAYEY

TEXTURE; THIN STRUCTURE; INTERBEDDED

'WITH SANDSTONE AND SILTSTONE.

SILTSTONE = PALE BROWN TO BROWNISH GRAY

'TO MEDIUM GRAY; BRITTLE TENACITY;

Ethn c‘/z‘f"“ /

IRREGULAR TO PLANAR TO SEMI BLOCKY

FRACTURING; CUTTINGS ARE TABULAR TO

'WEDGELIKE; EARTHY TO SLIGHTLY SPARKLING

LUSTER; SILTY TO SMOOTH TO SLIGHTLY

GRITTY TEXTURE; THIN STRUCTURE;

INTERBEDDED WITH SANDSTONE.

SANDSTONE = OFF WHITE TO LIGHT GRAY;

HARD TO FIRM FRIABLE; PREDOMINANTLY

GRAIN SUPPORTED WITH SILICA AND MINOR

KAOLIN CEMENT:; WELL FILLED INTERSTICES;
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[11500 MD= —.c 1 1 1 1 1 .;/’

00ZTT

[11600 MDY
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00€TT
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FAIR TO WELL SORTED; SUBROUND TO SUBANG;

PIMODERATE SPHERICITY; <5% LITHIC AND
[ARRRN|

CARBONACEOUS MATERIAL; THINLY INTERBED

WITH THIN COAL/CARBONACEOUS SHALE

"""""LAMINAE; VERY FINE TO UPPER FINE GRAIN;

"""MINOR AMOUNTS OF LOOSE FINE GRAIN SAND;

TRANSLUCENT TO TRANSPARENT; MINOR
[ARRRNI

FROSTING; TRACE AMOUNTS OF FRACTURE FILL
[ARRRNI

AS CALCITIC VEINING ON SAMPLE SPECIMENS;

R

R

R

oo
S

"""""NO VISIBLE HYDROCARBON INDICATORS.

NOTE: MINOR DROP IN FLOW @ 11596' WITH
[ARRRNI

""" MODERATE INCREASE IN LOSSES.
[ARRRNI
[ARRRNI

SHALE = MEDIUM GRAY TO DARK GRAY TO

OLIVE GRAY; PLATY TO TABULAR TO SEMI

ELONGATED CUTTINGS HABIT; MATTE TO SLI

"""""ABRASIVE TEXTURE; SPLINTERY TO PLANAR TO

BLOCKY FRACTURE; EARTHY TO DULL LUSTER;

GRADES TO MEDIUM GRAY SILTSTONE; THINLY

"""*""INTERBEDDED WITH CARBONACEOUS SHALE

MMUYAND SILTSTONE.




"""MSILTSTONE = MEDIUM GRAY TO OLIVE GRAY TO

DARK GRAY; SILTY TO GRITTY TEXTURE;
[ARRRNI

""""PLANAR TO IRREGULAR TO BLOCKY FRACTURE;

[11700 MDY

TABULAR TO FLAKY TO WEDGELIKE CUTTINGS

HABIT; SPARKLING TO EARTHY LUSTER; GRADE

WM/\/
WMW

""" TO LIGHT GRAY SANDSTONE; INTERBEDDED

00vTT

'WITH CARBONACEOUS SHALE.

CARBONACEOUS SHALE = BROWNISH GRAY TO

OLIVE GRAY TO DARK GRAY; PLANAR TO
[ARRRNI

"""""MSPLINTERY TO HACKLY FRACTURE; PLATY TO

:
‘

"""""FLAKY TO ELONGATED CUTTINGS HABIT; MATTE

TO SLIGHTLY ABRASIVE TEXTURE; EARTHY TO
[ARRRNI

[11800 MDY

DULL LUSTER; TRACE COAL FLECKS SHOWING

LINEATION; NO DEGASSING EVIDENT IN

nungAMPLE FRAGMENTS.

<250 i
<50 Avg W}l

0 ; Ttl Gas 2K>|

00STT

330

Flare Ht. 100><10

SILTSTONE = MEDIUM GRAY TO LIGHT GRAY;

SILTY TO GRITTY TEXTURE; SPARKLING TO
[ARRRNI

"""MSLIGHTLY EARTHY LUSTER; IRREGULAR TO

MW\MMWWWJ\M

PLANAR FRACTURE; WEDGELIKE TO PLATY TO



= == 10

SCALY CUTTINGS HABIT; GRADES TO MEDIUM

dil

"""""GRAY SILTSTONE.

i—

(11900 MD—— —fll.cv= 1 1 1 1

SANDSTONE = BROWNISH GRAY TO MEDIUM GRAY

'TO WHITE TO SLIGHTLY TRANSLUCENT;

009TT
l
|
1

"DOMINATE QUARTZ FRAMEWORK WITH ABOUT

"'""""3% VERY FINE BLACK LITHIC CLASTS

INTERBEDDED; MEDIUM TO FINE GRAINED WITH

FAIR TO POOR SORTING; ANGULAR TO

SUBANGULAR WITH LOW SPHERICITY; FIRMLY

I!'PIABLE TO MODERATE HARDNESS; MODERATE

"REACTION SUGGESTS CALCITE CEMENT; NO

[12000 MDY
\VISIBLE BEDDING STRUCTURE; SOME

SPECIMENS APPEAR TO BE GRADING INTO

"MMSILTSTONE; SAMPLE AT 12030' DISPLAYED

004TT

""" CALCITE VEINS RUNNING THROUGH AS
[ARRRNI

"FRACTURE FILL.

SHALE = MEDIUM GRAY TO MEDIUM BLUISH

"GRAY TO GREENISH GRAY; VERY BRITTLE TO

“SLIGHTLY CRUNCHY TENACITY; FRACTURES

FROM SPLINTERY TO PLANAR; CUTTINGS ARE



[12100 MD

PLATY TO FLAKY TO ELONGATED; DULL TO

WAXY LUSTER; SMOOTH TEXTURE; LAMINAE TO

008TT

THIN STRUCTURE.

NOTE = PUMP STROKE COUNTERS DOWN FROM

12,165' TO 12,210". UNABLE TO RECORD

GAS INFORMATION, BUT WAS ABLE TO COLLECT

[12200MO=—= =1 &« 1 1 1 1 1

006TT

SAMPLES FROM BOTTOMS UP STROKES.

COAL = BLACK; BRITTLE TO PULVERULENT

TENACITY; FRACTURES FROM BLOCKY TO

PLANAR; CUTTINGS ARE FLAKY TO NODULAR;

RESINOUS TO POLISHED TO EARTHY LUSTER,;

[12300 MDY

SMOOTH TO SILTY TO CLAYEY TEXTURE; THIN

'TO SEMI THICK STRUCTURE.

CARBONACEOUS SHALE = BROWNISH BLACK TO

GRAYISH BLACK TO DARK GRAY; BRITTLE

TENACITY; FRACTURES FROM PLANAR TO

SPLINTERY; CUTTINGS ARE PLATY TO

ELONGATED; EARTHY TO RESINOUS LUSTER;

SMOOTH TO SILTY TEXT; THICK STRUCTURE.
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CARBONACEOUS SHALE = BROWNISH GRAY

""" TO OLIVE GRAY TO BROWNISH BLACK; PLATY
[ARRRNI

'TO ELONGATED TO TABULAR CUTTINGS HABIT;

"""""SPLINTERY TO PLANAR TO ANGULAR FRACTURE;

'THIN COAL LAMINAE INTERBEDDED IN SAMPLE

""""FRAGMENTS; TRACE TO MINOR AMOUNTS OF

""*"""']DEGASSING VISIBLE; SMOOTH TO MATTE

"""MTEXTURE; VITREOUS TO EARTHY LUSTER.

'""""'SANDSTONE = OLIVE GRAY TO VERY LT GRAY

'TO OFF WHITE; PREDOM GRAIN SUPPORTED;

FILLED INTERSTICES WITH SILICA CEMENT

""""""AND TRACE ARGILLACEOUS CEMENT; WELL

SORTED; MODERATE SPHERICITY; VERY FINE

'TO FINE GRAIN; TRANSPARENT TO OPAQUE;

THIN INTERBEDDING WITH COAL/CARBONACEOUS

SHALE FLECKS; MODERATE HARD TO HARD;

""""SUBANGULAR TO SUBROUND.

COAL = BLACK TO BROWNISH BLACK; BLOCKY

fHUNTO SPLINTERY TO SUB CONCHOIDAL FRACTURE:;




[12600 MDY

00€CT

[12700 MDY

00 74"

TABULAR TO ELONGATED TO PLATY CUTTINGS

"""*""HABIT; SMOOTH TO MATTE TEXTURE; VITREOUS

"**"""ITO EARTHY LUSTER; VISIBLE DEGASSING ON

SAMPLE FRAGMENTS; THINLY INTERBEDDED

'WITH CARBONACEOUS SHALE; CRUMBLY TO

=BRITTLE TENACITY.

CARBONACEOUS SHALE = BROWNISH BLACK TO

OLIVE GRAY TO DARK GRAY; PLANAR TO SEMI

""" TO TABULAR TO FLAKY CUTTINGS HABIT;

MATTE TO SILTY TEXTURE; EARTHY TO SEMI

"""VITREOUS LUSTER; INTERBEDDED WITH COAL

SEAMS; VISIBLE DEGASSING ALONG CONTACTS.

""*"NOTE: SHUT WELL IN AND WORKED ON

TROUBLESHOOTING EXCESSIVE PUMP PRESSURE.

REPLACED FAULTY PUMP PRESSURE SENSOR.

SILTSTONE = BROWNISH GRAY TO MEDIUM GRAY

""" TO OLIVE GRAY; BRITTLE TO SLIGHTLY DENSE

TENACITY: FRACTURES FROM IRREGULAR TO



PLANAR TO SEMI BLOCKY; CUTTINGS ARE

TABULAR TO PLATY; EARTHY TO WAXY WITH A

-

""""SLIGHT SPARKLING LUSTER; SILTY TO GRITTY

=TEXTURE; THICK STRUCTURE; INTERBEDDED

[12800 MDY

'WITH CARBONACEOUS SHALE AND COAL.

< Ttl Gas 2K> CARBONACEOUS SHALE = GRAYISH BLACK TO
0 Cco2 50K>
OLIVE BLACK TO BLACK; TENACITY IS DENSE
< Flare Ht. 100>

'TO BRITTLE; FRACTURES FROM IRREGULAR TO

PLANAR TO SLIGHTLY BLOCKY TO

=OCCASIONALLY CONCHOIDAL; CUTTINGS ARE

A
g
Z
s
m
00S¢T

TABULAR TO WEDGELIKE; RESINOUS TO

****"POLISHED LUSTER; SMOOTH TO CLAYEY

""*""TEXTURE; THICK STRUCTURE; INTERBEDDED

'WITH COAL AND SILTSTONE.

(12900 MD— — . = s = 1 = o= o
________
-------- 1 1 1
________
. . -l LI}
________

COAL = BLACK; BRITTLE TO CRUMBLY

"""TENACITY; IRREGULAR TO BLOCKY FRACTURING

CUTTINGS ARE FLAKY TO NODULAR; RESINOUS

'TO EARTHY TO SLIGHTLY POLISHED LUSTER,;

CLAYEY TO SILTY TO SMOOTH TEXTURE; THIN
[ARRRNI

"MUYTO SEMI THICK STRUCTURE: INTERBEDDED

N

E



il TN
[

M-t =WITH CARBONACEOUS SHALE, SILTSTONE AND

"*"MSANDSTONE.

i y ‘ """""SANDSTONE = WHITE TO LIGHT BROWNISH GRAY

B T 'TO MEDIUM GRAY TO TRANSLUCENT; FINE TO
~ PT e R T T T B | ‘ (RN
= o ) g
o - )
P T B T I B
= R MEDIUM GRAINED WITH FAIR SORTING;
Pe——a
. i
= R : """""SUBROUNDED TO SUBANGULAR WITH MODERATE
P T B T I B i
SPHERICITY; HARD TO MODERATE HARDNESS;
i
GRAIN SUPPORT WITH SILICA CEMENT.
i
(I B T | i
NOTE: TRIP OUT FOR NEW BIT #7.
i
i
13100 MD
CARBONACEOUS SHALE = BROWNISH BLACK TO
| ) i
trrerrrninn """OLIVE GRAY TO DARK GRAY; BLOCKY TO
(I B T | /
(I B T | [ [ i
B trrerrrninn ‘ """"PLANAR TO IRREGULAR FRACTURE; PLATY TO
[e'e] [ T |
= ETRRERENIT
o

[ERRERRRERE 'WEDGELIKE TO ELONGATED CUTTINGS HABIT;

[ERRERRRERE "MMATTE TO SILTY TEXTURE; GRADES TO OLIVE

[ERRERRRERE | ‘ """""GRAY SILTSTONE; INTERBEDDED WITH THIN
L T O R B | B

COAL LAMINAE; NO VISIBLE DEGASSING FROM
LI R B B B | [ARRRNI

______ ') "'"""SAMPLE FRAGMENTS.

MMHUNSANDSTONE = OLIVE GRAY TO LIGHT GRAY TO




[13200 MD

006¢T

""" OFF WHITE; PREDOMINANTLY GRAIN SUPPORTED

MMWITH SILICA AND MINOR KAOLIN CEMENT;

VERY FINE TO FINE GRAIN; MOD SPHERICITY;

[13300MD s + « 1 1 1 1 1 a4

[13400 MD—= == .m0\

ROUND TO SUBANGULAR; FIRM FRIABLE TO

"""""HARD; FAIR TO WELL SORTED; TRANSLUCENT

'TO TRANSPARENT LOOSE GRAINS; THINLY

INTERBEDDED WITH COAL LAMINAE; GRADES TO

"""""OLIVE GRAY SILTSTONE; MINOR FROSTING; NO

VISIBLE HYDROCARBON INDICATORS.

SANDSTONE = OFF WHITE TO TRANSPARENT TO

""" TRANSLUCENT; PREDOMINANTLY LOOSE GRAIN;

100K>""""VERY FINE TO UPPER FINE GRAIN; ROUND TO

__-_._.......:
p— === 1

EE- -

p— M-=1 1
el TR

e " -

e " -

100K>|

"""""'SUBROUND; HIGH SPHERICITY; WELL SORTED;

100K>_

MINOR FROSTING; 1-3% CARBONACEOUS

100K>]

MATERIAL; SOME PRESERVED SPECIMENS;

100

""""FRIABLE TO MODERATE HARD; ARGILLACEOUS

te) | ED INTERSTICES.

EE- -

""" COAL = BLACK TO BROWNISH BLACK; BLOCKY
[ARRRNI

'TO PLANAR TO CONCHOIDAL FRACTURE; PLATY

"HHYTO TABULAR TO ELONGATED CUTTINGS HABIT:




O0TET

[13500 MDY

00ceT

[13600 MDY

00€ET

VITREOUS TO EARTHY LUSTER; THINLY

INTERBEDDED WITH CARBONACEOUS SHALE;

\VISIBLE DEGASSING.

CARBONACEOUS SHALE = BLACK TO GRAYISH

'""""BLACK TO OLIVE BLACK; DENSE TO CRUNCHY

"MTENACITY; FRACTURES FROM PLANAR TO

SPLINTERY; CUTTINGS ARE PLATY TO BLADED;

RESINOUS TO POLISHED LUSTER; SMOOTH TO
[ARRRNI

=SILTY TEXTURE; THIN TO LAMINAE STRUCTURE

INTERBEDDED WITH SANDSTONE AND

MMSILTSTONE.

"""MSILTSTONE = DARK YELLOWISH BROWN TO
[ARRRNI

OLIVE GRAY TO DARK GRAY; DENSE TO

BRITTLE TENACITY; FRACTURES FROM

IRREGULAR TO PLANAR TO SUB BLOCKY;
[ARRRNI

""*"MCUTTINGS ARE TABULAR TO SLIGHTLY MASSIVE

EARTHY TO SPARKLING LUSTER; GRITTY TO
[ARRRNI

MMSILTY TEXTURE; THICK STRUCTURE; GRADING

FROM SANDSTONE.

]




[13700 MDY

H
w
I
o
o
E [13800 MDY
H
<250 ROP 0
a1
o
<50 Avg WOB o> ©

-

] YT R R B |
-

] YT R R B |
-

] YT R R B |
-

] YT R R B |
-

)
?

1
?

SANDSTONE = LIGHT BROWNISH GRAY TO

MEDIUM GRAY TO OCCASIONALLY WHITE AND

TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK

=FINE TO MEDIUM FINE GRAINED WITH FAIR

SORTING; SUBROUNDED TO SUBANGULAR; LOW

'TO MODERATE SPHERICITY; HARD TO MODERATE

HARDNESS; SILICA CEMENT AS SUGGESTED BY

VERY SLIGHT TO NO REACTION WITH HCL; NO

\VISIBLE BEDDING STRUCTURE; GRAIN SUPPORT

i
E

Ttl Gas 2K>y

S

“/ / / nnnn
\\ AN [RRRRNI
\
0 <10 100K
. :‘ ,
330 co2 50K>K10 ‘ | Ethncl 100K>].
L \
\
0 Flare Ht. 100><10 ( ““ Prop C/3 100K>
‘ .
{{{
<10 \?utk -4 100

INTERBEDDED WITH CARBONACEOUS SHALE AND

CARBONACEOUS SHALE = BLACK TO OLIVE

BLACK TO DARK GRAY; TENACITY IS DENSE TO

CRUNCHY TO OCCASIONALLY BRITTLE; PLANAR

'TO SPLINTERY FRACTURING; PLATY TO FLAKY

'TO BLADED CUTTINGS; RESINOUS TO POLISHED

LUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE

THIN TO SEMI THICK STRUCTURE.

NOTE = DRILLED THE EXXON MOBIL

PCU 296-5A08 WELL TO A TOTAL DEPTH OF



f11 3 885' ON 5/7/2011.

|
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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.










