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GAS CALIBRATED TO S.P.LW.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

<10 Meth C-1 100K> 5
<0 Ttl Gas 1.5K>| ppm =
< units <10 Ethn C-2 100K> 5
2% co2 30K><10 Prop C-3 100K5 &
ppm
<10 Butn C-4 100K>|
<l >|
0 F'arf'f HL 1009, Pent C-5 100K>
<0 Ttl Gas 100><10 Meth C-1 100K>|
<0 cOo2 30K><10 Ethn C-2 100K>
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>
<10 Pent C-5 100K>

EPOCH WELL SERVICES COMMENCED LOGGING

THE PCU 296-5A6 WELL ON 03/01/2011

@ 4885' MD.




SILTSTONE = LIGHT BROWN TO MODERATE

YELLOWISH BROWN TO GRAYISH ORANGE TO

PALE YELLOWISH BROWN TO A GRAYISH RED;

CRUMBLY TO CRUNCHY TO PULVERULENT

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

0097

HIMASSIVE TO PLATY TO TABULAR CUTTINGS

[4900 MD

HABIT; EARTHY TO DULL LUSTER; SILTY TO

GRITTY TEXTURE WITH SOME SAMPLES BEING

M*ISLIGHTLY GRANULAR; NO VISIBLE BEDDING

""""STRUCTURES IN THE SAMPLE; SILTSTONE

GRADES TO A VERY LIGHT TO LIGHT GRAY

SHALE; INTERBEDDED WITH SOME SANDSTONE

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

00Lv

15000 MD | _ GRAY IN COLOR WITH SOME GRADING TO A

GRAYISH ORANGE OR YELLOWISH BROWN;

"""MBRITTLE TO CRUMBLY TENACITY; IRREGULAR

TO PLANAR FRACTURE; PLATY TO WEDGELIKE

CUTTINGS HABIT; EARTHY TO DULL LUSTER,;

SMOOTH TO CLAYEY TEXTURE WITH SOME
[ARRRNI

SAMPLES GRADING TO A MORE SILTY TEXTURE;
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100 MD

5100 MD

[5200 MD

N
©

o
o

[5300 MD

"""LAMINAE STRUCTURE VISIBLE IN SOME

"""""SAMPLES; NO ACCESSORY MINERALS VISIBLE
[ARRRNI

SHALE = LIGHT GRAY TO PALE YELLOWISH
[ARRRNI

"""""BROWN; MATTE TO CLAYEY TEXTURE; DULL

"""MEARTHY LUSTER; PLATY TO WEDGELIKE TO

SCALY CUTTINGS HABIT; IRREGULAR TO

HACKLY TO PLANAR FRACTURE; THINLY

INTERBEDDED WITH SANDSTONE AND
[ARRRNI

SILTSTONE = PALE TO MODERATE YELLOWISH

BROWN MOTTLED WITH LIGHT GRAY; HARD TO

CRUMBLY 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
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5400 MD

00TS

00¢Ss

5500 MD | _

0

Ttl Gas

100>

<10

eth C-1

HABIT; MATTE TO CLAYEY TEXTURE; EARTHY

<0

Cco2

Flare Ht.

30K>,

100>

<10

<10

<10

<10

Ethn C-2

P

rop C-3

utn C-4

ent C-5

100K>|

100K>|

100K>]

""" TO DULL LUSTER; GRADES TO MODERATE

YELLOWISH BROWN SILTSTONE MOTTLED WITH

""" LIGHT GRAY; CRUMBLY TO FIRM TENACITY.
[ARRRNI

""" 'SANDSTONE = OFF WHITE TO PALE YELLOWISH

GRAY MOTTLED WITH VERY LIGHT GRAY;
[ARRRNI

PREDOMINANTLY GRAIN SUPPORTED WITH

"""*""SILICA AND CALCITE CEMENT,; HIGH REACTION

""" TO HCI; 1-2% DARK LITHIC FRAGMENTS;

GRADES TO PALE YELLOWISH GRAY SILTSTONE;

"WVERY FINE TO FINE GRAIN; MODERATE TO LOW

SPHERICITY; FAIRLY SORTED; ANGULAR TO

SUBROUND; MODERATE HARD TO HARD; NO

IACCESSORY MINERAL; NO VISIBLE HYDROCARB

INDICATORS.

SILTSTONE = PALE YELLOWISH BROWN TO

MODERATE YELLOWISH BROWN MOTTLED WITH

GRAYISH RED AND LIGHT GRAY; HARD TO

CRUNCHY TENACITY; GRITTY TO SILTY TEXT;

SPARKLING LUSTER; GRADES TO LIGHT GRAY



[5600 MD

00€S

[5700 MD

00vS

:

SANDSTONE; PLANAR TO BLOCKY TO HACKLY

FRACTURE; WEDGELIKE TO TABULAR TO

SCALY CUTTINGS HABIT; TRACE LOOSE VERY

FINE GRAIN SAND IN SAMPLE FRAGMENTS.

""SHALE = PALE YELLOWISH BROWN TO LIGHT

"""""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.

"""MSILTSTONE = 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

"*MCUTTINGS HABIT; SPARKLING TO EARTHY

LUSTER; GRITTY TO SILTY TEXTURE.
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[5900 MD | _

<0

Ttl Gas

100>

<10

éeh c1

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

100K>|

Co2

Flare Ht.

30K>y

100>

<10

<10

<10

<10

thn C-2

Prop C-3

Butn C-4

ent C-5

100K>|

100K>]

FINE GRAIN; TRACE ACCESSORY MINERAL OF

CHLORITE MICA,; 1-3% LITHIC FRAGMENTS IN

100K>]{

100K>|

SAMPLE SPECIMENS; LOW TO MODERATE

SPHERICITY; FAIR TO WELL SORTED; MINOR

IAMOUNTS 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;

PLATY TO ELONGATE TO WEDGELIKE CTNGS

HABIT; MATTE TO SLIGHTLY SILTY TEXTURE;

DULL EARTHY LUSTER; PLANAR TO SPLINTERY

TO HACKLY FRACTURE; GRADES TO MOTTLED

LIGHT GRAY SILTSTONE.




[6000 MD

00.S

[6100 MD

008S

[6200 MD

SILTSTONE = PALE YELLOWISH BROWN TO

LIGHT GRAY MOTTLED WITH GRAYISH RED

IAND MODERATE YELLOWISH BROWN; BLOCKY

"""""TO IRREGULAR TO PLANAR FRACTURE; HARD

'TO FIRM TENACITY; WEDGELIKE TO SEMI

NODULAR TO PLATY CUTTINGS HABIT; GRITTY
[ARRRNI

TO SUCROSIC TEXT; GRADES TO SANDSTONE.

SANDSTONE = OFF WHITE TO TRANSPARENT,;

"'"""PREDOMINANTLY LOOSE GRAIN; VERY FINE TO

"""""UPPER FINE GRAIN; OPAQUE TO CLEAR; WELL

SORTED; MODERATE TO HIGH SPHERICITY;
[ARRRNI

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



006S

[6300 MD

0009

[6400 MD

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

GRAYISH ORANGE TO GRAYISH RED; IRREGULAR

TO BLOCKY FRACTURE; EARTHY TO DULL

WWW _

LUSTER; CRUMBLY TO CRUNCHY TENACITY;

SILTY TO GRITTY TEXTURE W/ SOME SAMPLES

BEING SLIGHTLY GRANULAR; MASSIVE TO

PLATY TO TABULAR CUTTINGS; NO VISIBLE

BEDDING STRUCTURES IN THE SAMPLE.

Ttl Gas 100><10 eth C-1 100K>r
<0 co2 30K><10 Ethn C-2 100K
0 Flare Ht.  100><10 op C-3 100K>{
[RERENI
<10 Butn C-4 100K>,
<10 Pent C-5

SANDSTONE = SLIGHTLY WHITE TO LIGHT GRAY

'TO MEDIUM GRAY TO BROWNISH GRAY TO

GRAYISH RED IN COLOR; QUARTZ FRAMEWORK;

UPPER FINE TO LOWER MEDIUM GRAIN SIZE;

W/\&N—\W

'WELL TO FAIR TO SLIGHTLY POOR SORTING IN

SOME SAMPLES; SUBROUND TO SUBANGULAR

IN ANGULARITY; HIGH TO MODERATE

SPHERICITY; MODERATELY HARD TO FRIABLE



00T9

[6500 MD

0029

[6600 MD

00€9

'"""![HARDNESS; SLIGHT TO MODERATE REACTION

TO A 10% HCL SOLUTION INDICATING SILICA

""""""AND CALCITE CEMENTATION; LITHIC CLASTS

INCLUDED RANGE FROM 10% -30%; GRAIN
[ARRRNI

SUPPORTED; NO ACCESSORY MINERALS

"""""VISIBLE IN THE SAMPLE.

NOTE = TRIP OUT OF THE HOLE TO LAY DOWN
[ARRRNI

"DIRECTIONAL 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;

-_— T

"""ICRUNCHY TO FIRM TENACITY; GRADES TO

LIGHT GRAY SILTSTONE.

"""""INOTE: PARTIAL DROP IN FLOW AT 6676'".

FULL RETURNS AT 6700'

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY



[6700 MD

0>

[6800 MD

0>

0099

'TO DUSKY GREEN; HARD TO MODERATE HARD;

PREDOMINANTLY GRAIN SUPPORTED WITH

SILICA CEMENT; SUBROUND TO SUBANGULAR;

MODERATE SPHERICITY; VERY FINE TO FINE

GRAIN; 2-4% DARK LITHIC FLECKS IN SAMPLE

FRAGMENTS; HIGH AMOUNT OF LOOSE GRAIN

SAND THROUGH GAS SHOW; CLEAR TO OPAQUE;

ROUND TO SUBANGULAR; HIGH TO MODERATE

SPHERICITY; MINOR AMOUNTS OF CHLORITE

MICA AND CHLORITIZATION OF SANDSTONE.

NOTE: PARTIAL DROP IN FLOW AT 6770' AND
6800'.

QUICK RECOVERY BACK TO FULL

RETURNS.

L

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY

MOTTLED WITH GRAYISH RED TO DUSKY RED;

BLOCKY TO IRREGULAR FRACTURE; GRITTY

'TO SUCROSIC TO SILTY TEXTURE; TABULAR

1?

Ttl Gas 100>y
Cc02 30K>
Flare Ht. 100>y

Prop|[C-3

Butn C-4

100K>

'TO NODULAR TO WEDGELIKE CUTTINGS HABIT;

100K>]

SPARKLING TO EARTHY LUSTER; GRADES TO

LIGHT GRAY SANDSTONE.



[6900 MD

0099

[7000 MD

0049

SILTSTONE = MEDIUM GRAY TO DUSKY RED

'TO LIGHT GRAY; NODULAR TO WEDGELIKE

CUTTINGS HABIT; SPARKLING TO SEMI EARTHY

LUSTER; GRITTY TO ABRASIVE TO MINOR
[ARRRNI

"GRANULAR TEXTURE; IRREGULAR TO HACKLY

FRACTURE; THINLY INTERBEDDED WITH SHALE

wy

IAND 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;
[ARRRNI

WELL SORTED; SOME FROSTING ON SAMPLE

GRAINS; VERY FINE TO UPPER FINE GRAIN;

MINOR PRESERVED SPECIMEN CEMENTED WITH

SILICA AND MINOR KAOLIN; 2-4% DARK

LITHIC FLECKS IN SAMPLE FRAGMENTS; TRACE

IACCESSORY MINERAL OF MICRO PYRITE AND

"""*""CHLORITE MICA WITH MINOR CHLORITIZATION.

SANDSTONE = OFF WHITE TO MEDIUM GRAY TO



[7100 MD

0069

[7200 MD |=.

"""LIGHT GRAY; ROUND TO SUBANGULAR; WELL
[ARRRNI

"""SORTED; PREDOMINANTLY GRAIN SUPPORTED

"""MWITH SILICA AND KAOLIN CEMENT; MINOR
[ARRRNI

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

"""""OF COAL/CARBONACEOQUS SHALE IN SOME
[ARRRNI

SAMPLE FRAGMENTS; TRACE ACCESSORY
[ARRRNI

"""""MINERAL OF CHLORITE MICA AND PYRITE ON

FRACTURE SURFACE.

"""""[NOTE: PARTIAL DROP IN FLOW AT 7142,

7233', AND 7306' WITH FAIRLY QUICK
[ARRRNI

RECOVERY OF FULL RETURNS. SHORT LOSS

OF RETURNS AT 7343' WITH QUICK RECOVERY
[ARRRNI

""""TO FULL RETURNS.

CARBONACEOUS SHALE = BROWNISH GRAY TO

OLIVE GRAY TO DARK GRAY; MATTE TO CLAYEY

""""TEXTURE; PLANAR TO SPLINTERY TO HACKLY

(7300 MD |=

FRACTURE; ELONGATED TO TABULAR TO PLATY
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00TZ.

[7500 MD | =

I

500>y

P'ICUTTINGS HABIT; THIN LAMINAE OF COAL

""INTERBEDDED; VISIBLE DEGASSING ALONG

""""ICONTACTS AND FRACTURES.

0 Co2

0 Flare Ht.

30K>y

100>

"""""'/NOTE: PARTIAL DROP IN FLOW AT 7352,

'WITH QUICK RECOVERY TO FULL RETURNS.

SILTSTONE = MEDIUM GRAY TO BROWNISH GRAY

"""""IN COLOR; TOUGH TO DENSE TO BRITTLE

'TO LIGHT OLIVE GRAY TO MODERATE YELLOW

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

['"*""TO EARTHY LUSTER; SILTY TO GRITTY TO

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

""""'SOME SAMPLES; TRACE PYRITE VISIBLE IN

""" INTERBEDDED WITH SHALE, CARBONACEOUS

SLIGHTLY GRANULAR TEXTURE; THIN TO

"LAMINAE BEDDING STRUCTURE VISIBLE IN

'THE SAMPLE AS AN ACCESSORY MINERAL,;

SHALE AND SOME SANDSTONE.

NOTE: PARTIAL DROP IN FLOW @ 7550' AND

7577'. LOSE FULL RETURNS @ 7607' WITH
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[7600 MD

00€.
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[7700 MD | ™.

FULL RETURNS BY 7650'.

SANDSTONE = WHITE TO OFF WHITE TO LIGHT

GRAY TO MEDIUM LIGHT GRAY TO LIGHT

BLUISH GRAY TO GREENISH GRAY TO A

GRAYISH BLUE GREEN COLOR; QUARTZ

FRAMEWORK; UPPER FINE TO LOWER MEDIUM
I

GRAIN SIZE; VERY WELL TO FAIR SORTING;

SUBROUND TO SUBANGULAR; HIGH TO MODERATE
I

SPHERICITY; SOME FROSTED AND POLISHED

""GRAINS DUE TO MECHANICAL ABRASION;

MODERATELY HARD TO FRIABLE HARDNESS;

""WVIGOROUS REACTION WITH A 10% SOLUTION OF

HCL INDICATING CALCITE CEMENTATION,;
[N

GRAIN SUPPORTED; PYRITE FOUND IN THE

SAMPLE AS AN ACCESSORY MINERAL; BEDDING

CONTACTS BETWEEN SANDSTONE AND SILTSTONE

VVISIBLE IN THE SAMPLE; VEINS OF PYRITE
[N

"MALSO VISIBLE IN SHALE AND CARBONACEOUS

SHALE IN THE SAMPLE; LITHIC FRAGMENTS

"RANGE FROM <10% TO 20% IN THE SANDSTONE
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CARBONACEOUS SHALE = GRAYISH BLACK TO

MEDIUM DARK GRAY IN COLOR; DENSE TO
[ARRRNI

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

Ttl Gas 500>,
Cc02 30K>y 100K>|
[ARRRN|
Flare Ht. 100> 100K>

100K>|

100K>|

100K>| STRUCTURE VISIBLE IN THE SAMPLE; PYRITE

VISIBLE IN VEINS AND LOOSE IN THE

SAMPLE; SOME SAMPLES OF CARBONACEOUS
[ARRRNI

SHALE OBSERVED DEGASSING.

NOTE: PARTIAL RETURNS @ 7915' WITH FULL

RETURNS @ 7950'.
Ty

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
[ARRRNI

MEDIUM GRAY TO LIGHT BROWNISH GRAY
[ARRRNI

IN COLOR; BRITTLE TO CRUNCHY TENACITY;

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

""""FLAKY TO BLADED CUTTINGS HABIT; DULL TO

MMUNEARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;




0042

[8100 MD

e e

0082

[8000 MD |™=

THIN TO LAMINAE STRUCTURE VISIBLE IN THE

IS AMPLE.

CARBONACEOUS SHALE = GRAYISH BLACK TO

MEDIUM DARK GRAY IN COLOR; DENSE TO
[ARRRNI

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

"""""STRUCTURE VISIBLE IN THE SAMPLE; PYRITE

"""""VISIBLE IN VEINS AND LOOSE IN THE

SAMPLE.

NOTE: PARTIAL RETURNS @ 8067' WITH LOSS

OF FULL RETURNS @ 8077'. REGAIN PARTIAL
[ARRRNI

RETURNS @ 8103' AND REGAIN FULL RETURNS

@ 8160'".
(N

SILTSTONE = MEDIUM DARK GRAY TO MEDIUM

" LIGHT GRAY TO BROWNISH GRAY TO MEDIUM

"Bl UISH GRAY TO LIGHT BLUISH GRAY IN




COLOR; TOUGH TO DENSE TENACITY; BLOCKY

——— - 1 1 [RERENI

L ——— i [ m—

B200MD m—m e Y TO IRREGULAR FRACTURE; MASSIVE TO PLATY
——— - 1 1 .
e o "=*"CUTTINGS HABIT; DULL TO EARTHY TO WAXY
——— - 1 1 [RERENI
——— - 1 1 .
e oy v 2 e LUSTER; SILTY TO GRITTY TEXTURE; THIN TO

. . [RERENI
3 - wresll AMINAE STRUCTURE PRESENT IN THE SAMPLE;

NO ACCESSORY MINERALS VISIBLE IN THE

SAMPLE; INTERBEDDED WITH SANDSTONE,

SHALE AND CARBONACEOUS SHALE.
[ARRRNI

—

\ SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
""" "MMEDIUM GRAY TO LIGHT BROWNISH GRAY

——— - 1 1 1 X I
. . / [RERENI

L ——— - 1 1 1 .

B300MD e .. Y IN COLOR: BRITTLE TO CRUNCHY TENACITY:
——— - 1 1 1 / fm
——— - 1 1 1 / [RERENI
- ron , HRREGULAR TO PLANAR FRACTURE; PLATY TO
—————— T "
______ -
—————— EERTY FLAKY TO BLADED CUTTINGS HABIT; DULL TO
—————— T "
______ s 1 [RERENI

<250 ROP o> X F————- - g Tt Gas 5005<10 Meth CH. 100K>!""EARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;

x <
Q |mm———— [T | |
O ———rrn e
AvgiwoB 0> | ______ o 0 COo2 30K><10 Ethn Q-2 100K>|
______ ——ti THIN TO LAMINAE STRUCTURE VISIBLE IN THE
——————— -1
_______ o Flare H. 100><10 Prop C{3 100K>{
_______ i SAMPLE.

<10 Pent Ct5 100K>|

SANDSTONE = WHITE TO OFF WHITE TO LIGHT

GRAY TO MEDIUM LIGHT GRAY TO MEDIUM

GRAY TO GRAYISH BLUE TO GRAYISH RED

<10 Butn C{4 100K>|
------------- 1
§ [8400 MD ' ,' : .

IN COLOR; QUARTZ FRAMEWORK: UPPER FINE



- = =R "'"""TO LOWER MEDIUM GRAIN SIZE; WELL TO FAIR

SORTING; SUBROUND TO SUBANGULAR; HIGH

TO MODERATE SPHERICITY; FROSTED GRAINS

00718
|
I
I
]

VISIBLE IN THE SAMPLE; HARDNESS RANGES

"""""'FROM EASILY FRIABLE TO FIRMLY FRIABLE

'TO MODERATELY HARD; GRAIN SUPPORTED;

REACTION TO A 10% HCL SOLUTION RANGES

'"""[FROM MODERATE TO SLIGHT INDICATING BOTH

CONTACTS BETWEEN SANDSTONE AND SILTSTONE

\VISIBLE ON SOME SAMPLES.

00¢8

SILTSTONE = MEDIUM GRAY TO MEDIUM DARK

""""GRAY TO MEDIUM BLUISH GRAY TO BROWNISH

GRAY TO GRAYISH RED WITH SOME YELLOWISH

GRAY SAMPLES; TOUGH TO DENSE TO CRUNCHY

TENACITY; IRREGULAR TO BLOCKY TO PLANAR

""""FRACTURE; MASSIVE TO PLATY CUTTINGS

|8600 MD | ™ — — — Iy

HABIT; EARTHY TO DULL TO GREASY LUSTER;

SILTY TO GRITTY TEXTURE; THIN BEDDING

[RERENI

~=-IS|LICA AND CALCITE CEMENTATION; TRACE
L ——— - 1 1 [RERENI
B500MD e Y PUPYRITE VISIBLE IN THE SAMPLE; BEDDING

STRUCTURES VISIBLE IN THE SAMPLE; PYRITE



g m

W

o

i O
% [8700 MD

o)

g

o

J o
@ [8800 MD

<250 oP o R

o

o

<80 Avg WOB 0>

"VISIBLE AS AN ACCESSORY MINERAL FOUND

BOTH LOOSE AND INTERBEDDED IN SAMPLES;

" INTERBEDDED WITH SANDSTONE, SHALE AND

nc ARBONACEOUS SHALE.

NOTE: DROP IN FLOW @ 8766' WITH LOSS OF

FULL RETURNS @ 8785'. REGAIN PARTIAL

RETURNS @ 8787' AND REGAIN FULL RETURNS
[ARRRNI

BY 8860'".
[ARRRNI

SANDSTONE = OFF WHITE TO MEDIUM GRAY TO

LIGHT GRAY WITH MINOR CHLORITIZATION;

""""""PREDOMINANTLY GRAIN SUPPORTED WITH

"'""""SILICA AND TRACE KAOLIN; NON TO SLIGHT
[ARRRNI

REACTION TO HCI; VERY FINE TO UPPER FINE

""""GRAIN; SUBANGULAR TO SUBROUND; FAIR TO

WELL SORTED; LOW TO MODERATE SPHERICITY;
[ARRRNI

"'""""4-7% CARBONACEOUS MATERIAL FLECKS IN

SAMPLE FLECKS; MODERATE HARD TO VERY

"""""HARD; TRACE ACCESSORY MINERALS OF MICRO

i
/ .
[ARRRN|
[ARRRN|
Ttl Gas 500><10 Meth C-1
0 Cc02 30K>k10 Ethn|C-2 100K>|

100K>"""|PYRITE AND CHLORITE MICA; GRADES TO

LIGHT MEDIUM GRAY SILTSTONE.



[8900 MD

0098

[9000 MD

A P e AP e

0048

"""""SHALE = MEDIUM GRAY TO LIGHT GRAY TO
[ARRRNI

"""""'DARK GRAY; PLATY TO ELONGATE TO SEMI

WEDGELIKE CUTTINGS HABIT; CLAYEY TO

MATTE TEXTURE; SPLINTERY TO PLANAR TO

BLOCKY FRACTURE; GRADES TO MEDIUM GRAY

SILTSTONE; TRACE CARBONACEOUS SHALE

FLECKS IN SAMPLE FRAGMENTS; HARD TO

ncRUNCHY 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
[ARRRNI

"""LUSTER; GRADES TO LIGHT GRAY SANDSTONE.

SHALE = MEDIUM GRAY TO DARK GRAY MOTTLED
[ARRRNI

WITH LIGHT GRAY AND GRAYISH RED; PLATY

TO TABULAR TO ELONGATED CUTTINGS HABIT;

""""MATTE TO SILTY TEXTURE; GRADES TO LIGHT

GRAY SILTSTONE; EARTHY TO DULL LUSTER;



[9100 MD

0088

[9200 MD

0068

IRREGULAR TO PLANAR TO ANGULAR FRACTURE.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO
[ARRRNI

DARK GRAY; SPARKLING TO EARTHY LUSTER;

"""WEDGELIKE TO NODULAR TO PLATY CUTTINGS

HABIT; GRITTY TO SEMI GRANULAR TO SILTY

TEXTURE; IRREGULAR TO BLOCKY TO PLANAR

""""FRACT; GRADES TO LIGHT GRAY SANDSTONE.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

TO MEDIUM LIGHT GRAY; PREDOMINANTLY
[ARRRNI

"""/GRAIN SUPPORTED WITH SILICA AND MINOR

KAOLIN CEMENT; 3-6% CARBONACEOUS SHALE/

""" COAL FLECKS IN SAMPLE FRAGMENTS; WELL
[ARRRNI

SORTED; SUBROUND TO SUBANGULAR; VERY

FINE TO UPPER FINE GRAIN; GRADATION TO

LIGHT GRAY SILTSTONE; MOD SPHERICITY;

""""FRIABLE TO MODERATE HARD; TR ACCESSORY
[ARRRNI

ninvINERAL OF MICRO PYRITE.

"""""SANDSTONE = OFF WHITE TO CLEAR; WELL
[ARRRNI

SORTED:; PREDOMINANTLY LOOSE GRAIN; VERY



[9300 MD

0006

[9400 MD

00T6

[9500 MD | ™.

tl Gas

500>y

"""FINE TO UPPER FINE GRAIN; TRANSLUCENT TO
[ARRRNI

""" TRANSPARENT; MINOR FROSTING; ROUND TO
[ARRRNI

"'"""'SUBANGULAR; SOME PRESERVED SPECIMENS
[ARRRNI

"'"*"*"SHOW PREDOMINANT GRAIN SUPPORT WITH
[ARRRNI

100K>!"""""SILICA AND MINOR KAOLIN CEMENT; FRIABLE

Co2

are Ht.

30K>y

100>

|

1

'TO FIRM FRIABLE; 2-5% CARBONACEOUS

100K>|

"""""SHALE/COAL FLECKS IN SAMPLE FRAGMENTS;

100K>|

""""""GRADES TO LIGHT GRAY SILTSTONE; HIGH GAS
[ARRRNI

100K>|

"""*""ASSOCIATED WITH FRIABLE SANDSTONE.
[ARRRNI

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

"""*"""MEDIUM GRAY TO LIGHT BROWNISH GRAY

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

""""IRREGULAR TO PLANAR FRACTURE; PLATY TO

FLAKY TO BLADED CUTTINGS HABIT; DULL TO

ER

i
i
__,_,,,,,,;/f
i
i

EARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;
[ARRRNI

""*"™THIN TO LAMINAE STRUCTURE VISIBLE IN THE
[ARRRNI

""""'SAMPLE; TRACE PYRITE VISIBLE IN THE

SAMPLE AS AN ACCESSORY MINERAL; EVIDENCE

"""""/OF FRACTURE FILL SOME SAMPLES.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO



00¢6

[9600 MD

00€6

[9700 MD

DARK GRAY TO A GRAYISH BROWN COLOR;

'"""""'DENSE TO BRITTLE TO CRUNCHY TENACITY;

"""MIRREGULAR TO BLOCKY TO PLANAR FRACTURE;

""""MASSIVE TO PLATY TO WEDGELIKE TO

SLIGHTLY BLADED CUTTINGS HABIT; DULL TO

EARTHY TO GREASY LUSTER; SILTY TO GRITTY

TO SLIGHTLY GRANULAR IN TEXTURE; THIN TO
[ARRRNI

"""""LAMINAE BEDDING STRUCTURES VISIBLE IN

""" THE SAMPLE; BEDDING CONTACT BETWEEN

"""""'SANDSTONE AND SILTSTONE VISIBLE IN THE

""""""SAMPLE; CALCITE VEIN VISIBLE IN A SAMPLE

""*"MSANDSTONE = WHITE TO OFF WHITE TO VERY
[ARRRNI

LIGHT GRAY TO MEDIUM GRAY IN COLOR;

""" QUARTZ FRAMEWORK; UPPER FINE TO LOWER
[ARRRNI

""*"""'/MEDIUM GRAIN SIZE; WELL TO FAIR SORTING;
[ARRRNI

""""'SUBROUND TO SUB ANGULAR; HIGH TO

MODERATE SPHERICITY; SOME FROSTED AND
[ARRRNI

"""""POLISHED GRAINS; MANY LOOSE GRAINS IN
[ARRRNI

""" THE SAMPLE; FRIABLE TO MODERATELY HARD
[ARRRNI

"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

(9800 MD |™=.

MEDIUM GRAY IN COLOR; BRITTLE TO

"""""'ICRUNCHY TENACITY; IRREGULAR TO PLANAR

<250 0> == o Tt Gas 500>

) )
-_--u-l 1 1 1 1 1 / ““‘ /
<80 Avg/WOB 0> _'_""I e co2 30K><10 |

LT T B T T B B |
e bk Looo

— - 1 1 1 1 1 1 ‘w‘

— - 1 1 1 1 1 1 “‘
M mcmmsilIRRIIRRIRIRNR] / [
e | 1 1 1 1 1 1

e | 1 1 1 1 1 1

e | 1 1 1 1 1 1

. 1 1 1 1 1 1 1 1

TN | 1 1 1 1 1 1 1

WW e

0056
I

100K>"""""FRACTURE; PLATY TO FLAKY TO BLADED

100K>]{

"""""CUTTINGS HABIT; DULL TO EARTHY LUSTER,;
[ARRRNI

100K>|

"""*""SMOOTH TO CLAYEY TEXTURE; LAMINAE TO

THIN STRUCTURE VISIBLE IN THE SAMPLE.
[ARRRNI

100K>|

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

""""""MEDIUM DARK GRAY IN COLOR; DENSE TO

[9900 MD |— _. v vuunnriinniiins

""""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

A ol K

0096
]
]

e \ \ \\ nc AYEY TEXTURE: THIN TO LAMINAE BEDDING




0016

[10100 MDY

0086

T

[10000 MO™

'""STRUCTURE VISIBLE IN THE SAMPLE.

""*"MSILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM

GRAY TO MEDIUM DARK GRAY TO A BROWNISH

"""""'GRAY COLOR; TOUGH TO BRITTLE TO CRUNCHY
[ARRRNI

""MTENACITY; IRREGULAR TO BLOCKY TO PLANAR

"""FRACTURE; MASSIVE TO PLATY TO BLADED

CUTTINGS HABIT; EARTHY TO DULL TO WAXY

LUSTER; SILTY TO GRITTY TEXTURE; LAMINAE

"'""""TO NO VISIBLE STRUCTURE; NO ACCESSORY

""""""MINERALS VISIBLE IN THE SAMPLE.
[ARRRNI

CARBONACEOUS SHALE = MED DARK GRAY TO

GRAYISH BLACK; DENSE TO BRITTLE TO

CRUMBLY TENACITY; SMOOTH TO CLAYEY
[ARRRNI

TEXTURE; PLANAR TO IRREGULAR FRACTURE;

"""*""THIN TO LAMINAE BEDDING STRUCTURE

""*""MVISIBLE IN THE SAMPLE; MASSIVE TO PLATY

'TO WEDGELIKE CUTTINGS HABIT.

"'"""'"CARBONACEOUS SHALE = BROWNISH GRAY TO

OLIVE GRAY TO BROWNISH BLACK; PLATY TO



TABULAR TO ELONGATED CUTTINGS HABIT,;

""""MIMATTE TO CLAYEY TEXTURE; EARTHY TO SEMI

VITREOUS LUSTER; PLANAR TO SPLINTERY TO

""" BLOCKY FRACTURE; THIN LAMINAE OF COAL
[ARRRNI

"""""INTERBEDDED IN SAMPLE FRAGMENTS;

\VISIBLE SIGNS OF DEGASSING ALONG CONTACT
[ARRRNI

10200 MO ™ m o1 %
[ ——— e i = 1 1 1 ?

[ —— - 1 1 1

- . - 1 1 1 1

™ ™ i mi=m- 1 1 1 1 1

L Ty

10300MD:—— ______ IRERRREE]

- 7
<250 oP 0> = 0 Tt Gas 500>
q co2 30K>!
<0 Flare Ht. 100>

|

AND FRACTURES.

0066
|
I
I
]

SANDSTONE = OFF WHITE TO LIGHT GRAY TO

DARK GRAY; PREDOMINANTLY GRAIN SUPPORTED

'WITH SILICA AND KAOLIN CEMENT; WELL

P e e DA

SORTED; FAIR TO MODERATE SPHERICITY;

i

/ i
""""VERY FINE TO FINE GRAIN; FIRM FRIABLE TO

" HARD; THIN CARBONACEOUS MATERIAL LAMINAE

ke (NRANNI
\ = INTERBEDDED WITH SAMPLE FRAGMENTS; 3-5%
i
i
"""""'CARBONACEOUS SHALE/COAL FLECKS IN SAMPLE
100K>| SPECIMENS; HIGH GAS ASSOCIATED WITH

100K>]{

N

<80 Avg WOB 0>

"""""INTERBEDDED COAL AND SANDSTONE INTERVAL.

100K>]

100K>|
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY

100K>|

'TO DARK GRAY; BLOCKY TO IRREGULAR TO
[ARRRNI

P ANAR FRACTURE:; WEDGELIKE TO NODULAR

Ahrran” S




'TO PLATY CUTTINGS HABIT; SPARKLING TO

[10400 MO™ — — _. _.iiiavinans

EARTHY LUSTER; GRADATION TO VERY LIGHT

"""""GRAY SANDSTONE; GRITTY TO SILTY TEXTURE.

""""'SANDSTONE = OFF WHITE TO TRANSPARENT;

00TOT

PREDOMINANTLY LOOSE GRAIN; SOFT TO FIRM
[ARRRNI

FRIABLE; CLEAR TO OPAQUE; ROUND TO
[ARRRNI

SUBANGULAR; WELL SORTED; MODERATE TO

HIGH SPHERICITY; VERY FINE TO LOWER
[ARRRNI

MEDIUM GRAIN; MINOR PRESERVED SPECIMENS

'WITH SILICA AND KAOLIN CEMENT; EASILY

(10500 MD— — — Iy

FRIABLE TO MODERATE HARD; TRACE AMOUNTS

'"OF CARBONACEOUS SHALE/COAL FLECKS IN

SAMPLE FRAGMENTS; SOFT SANDSTONE
[ARRRNI

IASSOCIATED WITH HIGH GAS; PRESERVED

00201

SAMPLES GRADE TO LIGHT GRAY SILTSTONE.

NOTE: TD INTERMEDIATE SECTION @ 10586

''!""(10254' TVD) ON 03/04/2011

:

NOTE: RETURN TO DRILLING PRODUCTION

(10600 MO™ — — — _. Y

SECTION ON 03/14/2011



00€0T

0001

[10800 MDY

[10700 MD™ — — —

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

IMEDIUM LIGHT GRAY IN COLOR; BRITTLE TO

ICRUNCHY TENACITY; IRREGULAR TO PLANAR

IFRACTURE; PLATY TO FLAKY TO WEDGELIKE

ICUTTINGS HABIT; EARTHY TO DULL LUSTER,;

SMOOTH TO CLAYEY TEXTURE; NO VISIBLE

STRUCTURE PRESENT IN THE SAMPLE; NO

IACCESSORY MINERALS VISIBLE IN THE

SAMPLE.

SANDSTONE = WHITE TO OFF WHIT TO LIGHT

GRAY 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

10% HCL SOLUTION INDICATING CALCITE

CEMENTATION; GRAIN SUPPORTED; 10-20%

LITHIC CLASTS INCLUDED IN THE SAMPLE; NO

IACCESSORY MINERALS VISIBLE IN THE



00S0T

[10900 MO ______- - .I. .I. .I.%;

0090T

[11000 MB—= 4 v v sunvvninnnins

00401

'"""'SAMPLE; NO VISIBLE BEDDING STRUCTURES

Flare Ht.

100><10

nu/ISIBLE IN THE SAMPLE.

"""*""MSILTSTONE = MEDIUM TO DARK GRAY, OLIVE

GRAY, OCCASIONAL BROWNISH GRAY; CRUNCHY

''"""TO MODERATELY HARD TENACITY; FRACTURE

IRREGULAR TO SUB CONCHOIDAL; CUTTINGS

HABIT SOMEWHAT BLOCKY TO OCSIONAL IRREG;

\
KR
T
[ARRRN|

"*"MLUSTER DULL TO EARTHY WITH SLIGHTLY

SUCROSIC APPEARANCE; TEXTURE SILTY TO
[ARRRNI

MODERATELY GRITTY; RARE TO OCCASIONAL

Ttl Gas

1.5K>

ENTRAINED FINE SAND GRAINS AS DISCONTIN
[ARRRNI

"""""LENSES; STRUCTURE PREDOMINANTLY MASSIVE

"""WITH RARE COLOR GRADATIONS; RARE TRACES

"'""""OF CARBONACEOUS PLANT FRAGMENTS, SLIGHT
[ARRRNI

'TO MODERATELY CALCAREOUS; THINLY

INTERBEDDED WITH SANDSTONE.
[ARRRNI
[ARRRNI

SANDSTONE = WHITE TO WHITISH GRAY WITH
[ARRRNI

""""SLIGHTLY PEPPERED APPEARANCE; FRAMEWORK

PREDOMINANTLY TRANSLUCENT WHITE TO

"MUNCOLORLESS QUARTZ WITH <5% DARK LITHICS;



0080T

VI [N A

00601

""'"LOWER VERY FINE TO UPPER FINE; MODERATE
[ARRRNI

'TO MODERATELY WELL SORTED; SUB ANGULAR

"'""""TO SUB ROUNDED; MODERATE SPHERICITY WITH
[ARRRNI

'""""/OCCASIONAL PRISMOIDAL GRAINS; SOFT TO

(11100 MDm = — T

MODERATELY FIRMLY FRIABLE; CEMENTATION

HIGHLY CALCAREOUS; MOST SPECIMENS GRAIN

SUPPORTED WITH SOME MINOR ARGILLACEOUS

COMPONENT; INTERSTICAL VOIDS FAIRLY WELL

FILLED; NO EVIDENCE OF BEDDING; [LITHIC

CLASTS = DARK GRAY TO GRAYISH BLACK;

UPPER FINE TO LOWER MEDIUM; ANGULAR;

"""""[MODERATELY SOFT; POSSIBLE

REWORKED SEDIMENTS, SHALE]; NO CUT;

NO FLUORESCENCE.

[11200 MD™ . vvvvvnnnnnnnnnns

e

Sy

"""""CARBONACEOUS SHALE = BLACK TO GRAYISH

BLACK; CRUNCHY TO BRITTLE TENACITY; SUB

CONCHOIDAL TO SUB BLOCKY FRACTURE;

""""MCUTTINGS HABIT SMALL ELONGATED TO

e e e e e e e e ==

LARGER THIN TABULAR, BRIGHT METALLIC

LUSTER; VERY THINLY LAMINATED STRUCTURE;
[ARRRNI

INTERBEDDED W/ POORLY CONSOLIDATED SAND:



<100 ROP 0>

<80 Avy 0>

A

(11300 MO™

000TT

iy PTTTS  B |
bl T

oaaliee TN
- -

[11400 MO™

00TTT

100K>

100K>_

< Ttl Gas 1.5K>; i
[ARRRN|
02 30K> o

Flare Ht. 100> "

NO ACCESSORY MINERALS.

SANDSTONE = WHITE TO OFF WHITE TO LIGHT

GRAY TO MEDIUM GRAY TO MEDIUM BLUISH

GRAY IN COLOR; QUARTZ FRAMEWORK; UPPER

FINE TO LOWER MEDIUM GRAIN SIZE; WELL TO

FAIR TO SLIGHTLY POOR SORTING; SUBROUND

'TO SUBANGULAR; HIGH TO MODERATE

SPHERICITY; SOME FROSTED GRAINS PRESENT

DUE TO MECHANICAL ABRASION; FRIABLE TO

MODERATELY HARD HARDNESS; HIGHLY

REACTIVE WITH A 10% SOLUTION OF HCL;

CALCITE CEMENTATION; GRAIN SUPPORTED

'WITH BETWEEN 10-20% LITHIC CLASTS WITH A

FEW SAMPLES HAVING UPWARDS OF 30%; NO

IACCESSORY MINERALS PRESENT IN THE SAMPLE

; NO BEDDING STRUCTURES VISIBLE IN THE

¢ \/\/ \/
7

SAMPLE; INTERBEDDED WITH SILTSTONE,

SHALE AND CARBONACEOUS SHALE; MANY LOOSE

GRAINS IN THE SAMPLE.

SILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM



00ZTT

[11600 MDY

00€TT

[11700 MDY

(11500 MO™

GRAY TO DARK GRAY IN COLOR; DENSE TO

BRITTLE TO CRUMBLY TENACITY; IRREGULAR

'TO BLOCKY TO PLANAR FRACTURE; MASSIVE TO

PLATY TO TABULAR CUTTINGS HABIT; EARTHY

TO DULL TO SLIGHTLY WAXY LUSTER; SILTY

TO GRITTY TO SLIGHTLY GRANULAR TEXTURE;

THIN TO LAMINAE STRUCTURE VISIBLE IN

SOME SAMPLES; NO ACCESSORY MINERALS

VISIBLE IN THE SAMPLE.

SANDSTONE = LIGHT GRAY TO WHITISH GRAY;

FRAMEWORK TRANSPARENT COLORLESS

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;

VERY SOFT PRESENTS PREDOMINANTLY AS

LOOSE GRAINS WITH PRESERVED SPECIMENS

BEING VERY EASILY FRIABLE; CEMENT HIGHLY

CALCAREOUS WITH MINOR ARGILLACEOUS

COMPONENT; INTERSTICES WELL TO MODERATE



FILLED; BEDDING MASSIVE; ASSOCIATED WITH

"MSLIGHT TO ABUNDANT FRACTURE FILL AS

)

""" CALCITE CLEAVAGE RHOMBS TO RARE "WATER

RO
m
e

"""""ICLEAR" TABULAR CALCITE CRYSTALS AND RARE

SPARRY FRAGS; INCREASING CARBONACEOUS
[ARRRNI

"""MCONTENT WITH SOME VERY THIN COALS;

"""""OCCASIONAL LIGHT CARBON STAINING AT

""IGRAIN EDGES; NO FLUORESCENCE; NO CUT.

00GTT 0orTT
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11800 MO e . _iiiaias = CARBONACEOUS SHALE = BLACKISH GRAY TO

""IMEDIUM GRAY; BLACKISH BROWN; CRUNCHY TO

“BRITTLE TENACITY W/ OCCASIONAL CRUMBLY;

""IFRACTURE IRREGULAR TO SUB CONCHOIDAL;

<100 ROP 0>

< Ttl Gas 1.5K><10
<

<80 Avg WOB 0> Cc0o2 30K><10

"*"MCUTTINGS HABIT IRREGULAR TO OCCASIONAL

\

)
” FlareHt.  1005<10 /} >3rop 3 100K>
( BLOCKY; LUSTER RESINOUS TO VITREOUS;

o 100K>

THINLY LAMINATED; RARE MINOR OUTGASSING;

<10

"""ISOME SPECIMENS SHOW THIN LAMINAE OF

(11900 MO™ .
D

WELL DEVELOPED COAL; INTERBEDDED WITH

""" SANDSTONE, SILTSTONE AND SOME SHALE;

""""INO ACCESSORY MINERALS VISIBLE IN THE

"MSAMPLE.

—

%gq><;7t:§§iiii
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008TT

[12000 MO ™.

(12100 MO™ ™ __iivviinniis

= e
S

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

RETURN TO DRILLING 3/18/2011

SHALE = MEDIUM TO DARK GRAY, BROWNISH

GRAY, BLACKISH GRAY, OCCASIONAL LIGHT

GRAY; CRUNCHY TO MODERATELY TOUGH;

FRACTURE HACKLY TO SUB PLANAR; CUTTINGS

HABIT TABULAR TO WEDGELIKE WITH COMMON

IRREGULAR; LUSTER MOSTLY DULL WITH

OCCASIONAL WAXY TO RESINOUS; TEXTURE

SMOOTH TO VERY SLIGHTLY SILTY; STRUCTURE

PREDOMINANTLY MASSIVE.

CARBONACEOUS 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

TABULAR TO BLOCKY W/ COMMON IRREGULAR;

LUSTER DULL TO WAXY; TEXTURE PREDOMINANT

SMOOTH WITH OCCASIONAL SILTINESS; STRUCT

MASSIVE TO FINELY LAMINATED; COMMON
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"THIN LAMINAE OF CARBONACEOUS MATERIAL

AND CARBON STAINING WITH OCCASIONAL

""" THIN LAMINAE OF WELL DEVELOPED COALS

SHOWING MINOR TO MODERATE OUTGASSING.
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=COAL = BLACK TO BROWNISH BLACK; CRUNCHY

"'"*"") TO BRITTLE TENACITY; FRACTURE BLOCKY TO

""" OCCASIONAL CONCHOIDAL; CUTTINGS HABIT
[ARRRNI

BLOCKY TO TABULAR W/ COMMON IRREGULAR,;

é

"""MLUSTER RESINOUS TO VITREOUS WITH SOME

=METALLIC SPECIMENS; STRUCTURE VERY THIN

""""MLAMINATIONS; MINOR OUTGASSING COMMON.

"""""SILTSTONE = MODERATE TO GRAY1SH BROWN,

i I

Ttl Gas 1.5K><1

"""""DARK YELLOWISH BROWN TO GRAYISH ORANGE,

DARK DUSKY BROWN; MODERATELY FIRM TO

""*""MSOMEWHAT CRUNCHY W/ OCCASIONAL CRUMBLY;
[ARRRNI

"""FRACTURE IRREGULAR TO HACKLY; CUTTINGS
[ARRRNI

< Cc02 30K>
< Flare Ht. 100>

100K: HABIT MASSIVE TO IRREGULAR TO WEDGELIKE;

00K>]

LUSTER DULL; TEXTURE SILTY TO SLIGHTLY
[ARRRNI

100K>

""MGRITTY; STRUCTURE MASSIVE WITH OCCASION

100K>]

THIN DISCONTINUOUS STINGERS AND LAMINAE
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[12400 MO ™.

OF CARBONACEOUS MATERIAL.

"""SANDSTONE = WHITE TO WHITISH GRAY, VERY
[ARRRNI

PALE ORANGE TO LIGHT MODERATE BROWN;

""""FRAME WORK TRANSPARENT COLORLESS

"""""QUARTZ TO TRANSLUCENT COLORLESS QUARTZ;

""""UPPER VERY FINE TO UPPER FINE; WELL TO

""" VERY WELL SORTED; SUB ROUNDED TO SUB

"""ANGULAR; SPHERICITY MODERATELY HIGH TO

"""""HIGH; VERY MINOR SUPERFICIAL ABRASION;

SOFT TO VERY SOFT PRESENTING AS MOSTLY

LOOSE GRAINS; PRESERVED SPECIMENS ARE

VERY EASILY FRIABLE; HIGHLY TO MODERATE

"""""CALCAREOUS CEMENT; GRAIN SUPPORTED;
[ARRRNI

"'"*""OCC CARBONACEOUS LAMINAE; NO FLUORES.

CARBONACEOUS SHALE = GRAYISH BLACK TO
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-

pm——— =1
—ItIm--an

-1
-

""""""'[DARK GRAY IN COLOR; BRITTLE TO CRUNCHY

=TENACITY; BLOCKY TO PLANAR FRACTURE;

""""MASSIVE TO PLATY TO WEDGELIKE TO BLADED

""""MCUTTINGS HABIT; EARTHY TO DULL TO GREASY

"1 USTER:; SMOOTH TO CLAYEY: LAMINAE
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'TO THIN STRUCTURE PRESENT IN THE SAMPLE;

NO ACCESSORY MINERALS VISIBLE IN THE

SAMPLE; THIN COAL STRINGERS VISIBLE IN

SOME SAMPLES OF CARBONACEOUS SHALE AND

SANDSTONE; COAL OBSERVED DEGASSING IN

THE SAMPLE.

COAL = BLACK IN COLOR; PULVERULENT TO

CRUMBLY TENACITY; IRREGULAR TO BLOCKY

FRACTURE; MASSIVE CUTTINGS HABIT; WAXY

TEXTURE; THIN TO LAMINAE BEDDING

STRUCTURE VISIBLE IN THE SAMPLE; COAL

OBSERVED DEGASSING IN THE SAMPLE; NO

IACCESSORY MINERALS VISIBLE IN THE

N

SAMPLE; INTERBEDDED WITH CARBONACEOUS

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;
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""UCUTTINGS HABIT MASSIVE; LUSTER DULL;

""*"™MSLIGHT SILTY TO SLIGHT GRITTY TEXTURE;

100K>"""MASSIVE STRUCTURE; THINLY INTERBEDDED

100K>].

100K>].

100

'WITH CARBONACEOUS SHALE, COAL AND

"'"""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

HIGH SPHERICITY; MODERATELY SOFT

""""""TO MODERATELY EASILY FRIABLE WITH
[ARRRNI

ABUNDANT LOOSE GRAINS; CALCAREOUS

CEMENT W/ MODERATELY STRONG REACTION

'TO DILUTE HCL; GRAIN SUPPORTED;

=THIN TO LAMINAE CARBONACEOUS BEDDING

'WITHIN SOME SANDSTONE SAMPLES TO THIN

"MUYINTERBEDDED COALS: NO FLUORESCENCE:;




""NO CUT.

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

RETURN TO DRILLING ON 3/21/2011

"""ICOAL = BLACK TO BROWNISH BLACK, OCCAS

""GRAYISH BLACK; CRUMBLY TO BRITTLE; IRREG

+{TO BLOCKY, RARE CONCHOIDAL FRACTURE;

""MCUTTINGS HABIT BLOCKY TO TABULAR TO SOME

""WHAT IRREGULAR; LUSTER RESINOUS TO

""""MVITREOUS; STRUCTURE FINELY LAMINATED.

»+SILTSTONE = DUSKY YELLOWISH BROWN TO

=MED YELLOWISH BROWN, BLACKISH BROWN;

“MODERATELY HARD TO MODERATELY SOFT;

FRACTURE IRREGULAR; LUSTER DULL;

"USILTY TO SLIGHLY GRITTY TEXTURE; MASSIVE

STRUCTURE.
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COAL = BLACK TO OLIVE BLACK, BLACKISH

BROWN TO BLUISH BLACK; CRUNCHY TO
"MBRITTLE WITH COMMON SOMEWHAT CRUMBLY;

"*"""FRACTURE IRREGULAR, BLOCKY, CONCHOIDAL;

"MCUTTINGS HABIT BLOCKY TO TABULAR WITH

OMMON WEDGELIKE SPECIMENS; LUSTER

»+STRUCTURE THINLY LAMINATED SOME PLANAR

PARTING EVIDENT; COMMON VIGOROUS LONG

URATION OUTGASSING FROM MOST SPECIMENS.

"""MSILTSTONE = DUSKY YELLOWISH BROWN TO

=DUSKY BROWN, MODERATE REDDISH BROWN,;

MODERATELY FIRM TO VERY SLIGHTLY SOFT;

FRACTURE HACKLY TO IRREGULAR; WEDGELIKE

=TO FLAKY CUTTINGS HABIT; SMOOTH GRADING

"""TO GRITTY TEXTURE; NO STRUCTURE; SOME

PECKLED BLACK COALY / LITHIC / CARBON-

IACEOUS SHALE IMBEDDED; TRACE BROWNISH

ANDSTONE = LIGHT GRAYISH BLUE, GRAYISH

""" IGHT BROWN:; SOME CLEAR TO TRANSLUCENT,
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~SOME SALT AND PEPPER APPEARANCE; DOM
[ARRRNI

"""""LOWER FINE GRAIN; FAIR TO SUB WELL

"""*""SORTED DOM SUB ANGULAR GRADING TO SUB
[ARRRNI

""""""ROUND; EASILY FRIABLE TO FRIABLE; CLAYEY
[ARRRNI

-“-“:I/ SILICA MATRIX CEMENT; TRACE SPECKLED

""" BLACK CARBONACEOUS SHALE IMBEDDED.

CARBONACEOUS SHALE = BROWNISH BLACK,

BLACKISH GRAY, BROWNISH GRAY; CRUMBLY

""" TO CRUNCHY; SOME SLIGHTLY WAXY, DULL

K

v

k

LUSTER; OCC WEDGELIKE, PLATY CUTTINGS

HABIT; SMOOTH GRADING TO GRITTY TEXTURE;

BLACK SPECKLED COALY / LITHIC LAMINATE,

"IMBEDDED; TRACE DEGASSING IN SAMPLE TRAY

|\
Butn C-

S\

5

4

"*"MSANDSTONE = WHITISH GRAY TO LIGHT

“GRAY, OCCASIONAL VERY PALE ORANGE;

"'"""FRAMEWORK COLORLESS TRANSPARENT TO
[ARRRNI

=WHITISH GRAY TO WHITE TRANSLUCENT

"IQUARTZ; UPPER TO LOWER FINE; MODERATELY

77754,

=WELL TO WELL SORTED; SUB ROUNDED TO
[ARRRNI

MMUYSUBANGULAR: MODERATELY HIGH SPHERICITY:




RARE MINOR PITTING OF GRAIN SURFACES;

SOFT TO EASILY FRIABLE WITH OCCASIONAL
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MODERATELY FRIABLE TO MODERATELY HARD

009€T

"""*""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.

""""NOTE: TD WELL ON 3/22/2011 @ 14007'MD

[14000MD'=" """t

o

O

:KK"""'IIIIIII_.

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.









