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ExxonMobil Oil Corporation

PCU 297-12A1-ST1

9/27/2009

<200 ROP 0>
ft/hr

<50 Avg WOB 0>|
klbs

Depth

008¢

006€

Lithology

SON

<0 Ttl Gas 1K>| ppm
units <10 Ethn C-2 100K>|
<0 Cco2 25K><10 Prop C-3 100K>|
ppm
<10 Butn C-4 100K>|
<0 Flare Ht. 100>
o 10 Pent C-5 100K>

Remarks
Survey Data, Mud Reports, Other Info.

yuT disiu

ALL ROCK COLORS ARE REFERENCED TO THE

GSA ROCK COLOR CHART. ROCK CONSTITUENTS

/ARE DESCRIBED WET AND LISTED IN ORDER

OF MOST ABUNDANT TO LEAST ABUNDANT. ALL

SAMPLE DEPTHS ARE REFERENCED TO RKB.

ALL ROCK COLORS ARE REFERENCED TO THE

CONNECTION GASES AS WELL AS TRIP AND

DOWNTIME GASES ARE NOTED ON THE LOG.

LARGE CONNECTION GASES WHICH APPEAR ON

'THE MUD LOG USUALLY REFLECT UPHOLE GAS

INTERVALS BLEEDING GAS INTO THE BOREHOLE

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



<200 ROP 0>
<50 Avg WOB 0>
06/16/09

NB #2 9 7/8" IN AT 4111

HTC

JETS

0001

00TV

N-BUTANE = 1000 PPM

I-PENTANE = 1000 PPM

N-PENTANE = 1000 PPM

'WHEN THE MUD IS CIRCULATED THROUGH

THE GAS BUSTER, THE INTERVAL IS MARKED

IN THE MGS COLUMN AND SIZE OF FLARES

ARE NOTED.

<0 Ttl Gas 100><10 Meth C-1 100K>|
<0 Cco2 5K><10 Ethn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|
<10 Pent C-5 100K>|

EVIDENCE OF FRACTURE FILL IS NOTED ON

THE MUD LOG. KAOLIN PERCENTAGE IN SS

INTERVALS IS ALSO NOTED ON THE MUD LOG.

| UNIT OF GAS =200 PPM METHANE

MW IN 8.9 VIS 43

MW OUT 8.9 VIS 48

EPOCH COMMENCED LOGGING ON 6/16/2009

AT 4111' MD.

NOTE: DRILLING WITH POWER DRIVE AND MWD

SHALE = DARK YELLOWISH BROWN, MEDIUM

TO DARK OLIVE GRAY; FIRM TO MODERATELY

HARD; CRUMBLY TO MODERATELY TOUGH:;



WOB 15

RPM 60

PP 2315

SPM 160

00y

00€Y

e

"IRREGULAR, PLANER AND WEDGELIKE CUTTINGS

HABIT; MATTE TO OCCASIONALLY SLIGHTLY

RESINOUS LUSTER DOMINANTLY SMOOTH

TEXTURE; SLIGHTLY TO VERY CALCAREOUS;

LOCALLY SILTY, GRADING IN PART AND INTER

BEDDED WITH SILTSTONE; POOR TO MODERATE

MW IN 9.0 VIS 46

MW OUT 8.9 VIS?IQ

SILTSTONE = DARK YELLOWISH BROWN TO

MEDIUM GRAY; FIRM TO MODERATELY HARD;

CRUMBLY TO OCCASIONALLY TOUGH; IRREG

IAND SUBBLOCKY OR WEDGELIKE CUTTINGS

HABIT; MATTE LUSTER WITH SCATTERED
[ARRRNI

"'"""SPARKLES; MODERATELY CALCAREOUS

SANDSTONE = PALE YELLOWISH LIGHT BROWN,

LIGHT OFF WHITE, LIGHT PALE GRAYISH

$
}

BROWN; SOME CLEAR TO SLIGHT TRANSLUCENT;

QUARTZ FRAMEWORK; UPPER TO LOWER FINE

""" GRAIN SIZE; POOR TO FAIR SORTING;

"""""\CONSOLIDATED IN PART; PREDOMINATELY

"MUNSUBANGULAR ANGULARITY: SEMI FROSTED




——— - 1 1 1
——— - 1 1 1 i i
——— - 1 1 1 fm
—— - 1 1 1 1 fm
[T T Tt j MW IN 8.6+ VIS 39 ‘
------ T INTER GRANULAR POROSITY; TRACES DARK
—— - 1 1 1 1 fm
NB #3, 9 7/8" AT 4437 MW OUT 8.6+ VIS 40 .
: ' HBROWNISH SILTSTONE INTERBEDDED.
HC 504, W/ MOTORFMWD -
JETS: 4X13, 2X12 I
el NOTE: START KICK-OFF AT 4436',
[RERENI
SN: 7011849 - MUD DATA @ 4473' .
‘ LIS fnl SIDETRACK DATA BEGINS AT 4450,
FTG: 212", HRS: 2 MW 8.6 FV 51 PV 11 YP 17 X

—— e | 1 1 |? [RERENI

I API FIL 12.4 GELS 9/30/40 Ph 11[..

== ' SHALE = DARK YELLOWISH TO BROWNISH

—— e | 1 1 1 [RERENI

I CL- 2500 CA+ 10/ MBT 20.0 SOL {

T ’ ' ~-4ORANGE, TRACES LIGHT YELLOWISH BROWN:
<0, Ttl Gas 100>y

I T
Ly 1
Ly 1
I 1
—

SURFACE FEATURES; EASILY FRIABLE TO FIRM

C-1

FRIABLE; CLAY MATRIX CEMENT; WEAK

GRAIN SUPPORTED; TRACES CALCITE CEMENT;

""" WEAK HCL REACTION; VERY POOR VISUAL
[ARRRN|

ooy

TOTCO DOWN 24 HR LOSSES 1098.4 BBLS

PULVERULENT, CRUMBLY TO SOME FIRM

""""TENACITY, SUB BLOCKY, IRREGULAR IN PART

<10 Meth

<200 ROP 0

-1 100K>rFRACTURE; WEDGELIKE, ELONGATED CUTTINGS

00Sv

< Cc0o2 BK><10 Ethn 100K>

"""""HABIT; DULL, EARTHY, SEMI WAXY LUSTER;

< Flare Ht. 100><10 Prop 1OOK>“

CLAYEY TO SMOOTH TEXTURE; MASSIVE TO

<10 Butn 100K>

THICK STRUCTURE.

<10 Pent|C-5

SILTSTONE - LIGHT ORANGISH GRAY, LIGHT

-1
e ' g YELLOWISH BROWN; CRUMBLY TO SLIGHT

WOB 6.8

BRITTLE TENACITY; BLOCKY TO SUB BLOCKY



RPM
PP 1979

SPM 122 “ig
NB #4, 9 7/8" IN-AT 4648’

SMITH W/MQTOR+MWD

JETS 4X1

SN: PL1453

FTG: 256', HRS: 21

ROTATE @ 4680'

SLIDE @ 4715'

ROTATE @ 4720

WOB 27

RPM 105

PP 2005

SPM 122

0097

00Lv

MW IN 8.6+ VIS 55

=

FRACTURES; WEDGELIKE, SUB BLOCKY

""""MCUTTINGS HABIT; DULL EARTHY LUSTER;

SILTY TO SLIGHTLY GRITTY TEXTURE;

MW OUT 8.6+ VI$ 55

SEMI THICK STRUCTURE.

KICK-OFF FAILED, TRIP FOR BHA @ 4648'".

SANDSTONE = LIGHT GRAY TO VERY LIGHT

GRAY, OCCASIONALLY BLUISH GRAY; EASILY

FRIABLE TO FIRM; VERY FINE LOWER TO FINE

LOWER; SUBANGULAR TO ANGULAR; MOD

SORTED; DOMINANTLY QUARTZ WITH MINOR

"""""MLITHICS; SCATTERED FROSTED GRAINS;

O CG

CLAY MATRIX; VARIABLE MATRIX/GRAIN

SUPPORTED; LIGHT CALCITE CEMENT; INTER-

BEDDED WITH SILTSTONE AND SHALE.

SHALE = PALE YELLOWISH BROWN, VERY

MW IN 8.7 VIS 54

MW OUT 8.7+ VIS|61

LIGHT BLUISH GRAY, LIGHT YELLOWISH GRAY;

CRUMBLY, SLIGHT PULVERULENT TENACITY;

"'"""SUB BLOCKY, BLOCKY SEMIL IRREGULAR

FRACTURE; WEDGELIKE, OCCASIONALLY



T & pn 2 TABULAR CUTTINGS HABIT; PREDOMINATELY
O ——— - 1 1 1 [RERENI
O e nonono e
:::: ------ 1 1 1 MUD DATA @ 47 8‘ [RERENI
------ Y PuDULL, EARTHY, SOME WAXY LUSTER;
I . MW 875 FV53PV 17 YP21 |
------ Y CLAYEY, SLIGHT SILTY TEXTURE; THICK
——— - 1 1 1 fm
oo L API FIL 9.0 GELS 8/26/39 Ph11.3,,.. |
e pooooc : “JmiMASSIVE STRUCTURE.
- CL- 2600 CA+ 10|MBT 20.0 SOL J,
- 1 1 1 1 [RERENI
24 HR LOSSES 0,00 BBLS
= Y PIS|LTSTONE = LIGHT TO MEDIUM GRAY, PURP-
- 1 1 1 1 [RERENI
6/28/2009 ) ~
= Y - ISH BROWN: FIRM TO MODERATELY HARD;
- 1 1 1 1 .
NB #5, 9 7/8 IN AT 4904’ e P c-1
: = CRUMBLY TO OCCASIONALLY TOUGH:; SUB-
HC504ZX W[ MOTOR+M
PmniB| OCKY, IRREGULAR AND WEDGELIKE
JETS: 2X12,AX13 L
PICUTTINGS; DULL LUSTER WITH SCATTERED
——— - 1 1
SN: 701355 T T T . TG 11
5 - Y 5 SPARKLES; SLIGHTLY TO MODERATELY CALC-
S
o .‘.‘.‘.‘.‘.\‘\
FTG: 870, HRS: I .
-------- Y AREOUS: SCATTERED TO COMMON VERY FINE
——— - 1 1
——— - 1 1 [RERENI
—————o Y PunISAND DISSEMINATED THROUGHOUT.

""" et SANDSTONE = VERY LIGHT GRAY TO OFF WHITE

OCCASIONALLY LIGHT BROWNISH GRAY; LOWER

SLIDE
""" TO UPPER VERY FINE GRAIN, SOME TRACES
[ARRRNI
"""""FINE GRAIN; POOR TO FAIR SORTING; SUB
[ARRRNI

———a 11 { b

o —— RN ] - .

———a 11

o —— RN 548u

———a 11 {

———a 11 /

———a 11

———a 11 b

————— T B

————— T B

————— T B "

————— T B b
<200 ROP 0> g _____ I I Tl Gas 100>§\10 Meth C-1 100K>r

[ARRRN|
"""FRIABLE IN PART; PREDOMINATELY CLAY
o
o
<50 Avg WQOB Z 0>

IANGULAR TO SUBROUND ANGULARITY;

MATRIX, TRACES WEAK CALCAREOUS CEMENT;

<( C 5K><10 \ Ethn C-2 100K>|
) SCATTERED SPECKLED DARK GRAY TO BLACK




WOB 13

M,

RPM 25

PP 2348

SPM 122

6/29/2009

SLIDE

SLIDE

SLIDE

;
E
|
5

00TS

00¢Ss

) .
< )

LITHICS; TRACES INTERBEDDED WITH

SILTSTONE.

SHALE = DARK YELLOWISH BROWN, MODERATE

GRAYISH YELLOW; BRITTLE TO MODERATE

DENSE TENACITY, SUBBLOCKY, BLOCKY TO

/ ‘

\;‘
) I
‘// MUD DATA @ 4904
MW 8.85 FV63PY 18 YP21 |
API FIL 0.0 GELS|9/30/43 Ph 10.9,
CL- 2600 CA+ 10|MBT 20.0 SOL ‘
24 HR LOSSES 15.0 BBLS ‘

SLIGHT IRREGULAR FRACTURE; WEDGELIKE

"""""ELONGATED, SUB PLATY CUTTINGS HABIT;
[ARRRNI

DULL, EARTHY, SEMI WAXY LUSTER; CLAYEY

cgl

SLIGHTLY SILTY TEXTURE; THICK MASSIVE

SILTSTONE = LIGHT TO MODERATE YELLOWISH

BROWN, TRACES GRAYISH BROWN; CRUMBLY,

W IN 9.0 VIS

W OUT 9.0 VIS 56

J
é

BRITTLE IN PART; SUB BLOCKY, BLOCKY WITH

"""""OCCASIONAL IRREGULAR FRACTURE; WEDGELIKE

CUTTINGS HABIT; DULL RESINOUS LUSTER;

SILTY TO GRITTY TEXTURE; THICK STRUCTURE

"""""SANDSTONE = LIGHT TO MEDIUM GRAY WITH

SLIGHT BROWNISH ORANGE HUES; FIRM;

i

VERY FINE LOWER TO FINE LOWER; ANGULAR



SLIDE ///;5?

SLIDE gég%?
SLIDE %iﬁ?ij
SLIDE g/%;?ﬁj
SLIDE %

00€S

00vS

''""""TO SUBROUND; MODERATELY SORTED; DOM-

MMINANTLY QUARTZ WITH MINOR LITHICS; CLAY

MATRIX; VARIABLE MATRIX/GRAIN SUPPORTED;

""""""MODERATE CALCIATE CEMENT; INTERBEDDED

'WITH SILTSTONE AND SHALE.

""""SHALE = MODERATE YELLOWISH BROWN, LIGHT

cmf
?

YELLOWISH GRAY; FIRM TO MODERATELY HARD;

CRUMBLY TO MODERATELY TOUGH; PLANER,

"""""IRREGULAR AND WEDGELIKE CUTTINGS; DULL

TO SLIGHTLY RESINOUS LUSTER; DOMINANTLY
[ARRRNI

SMOOTH TEXTURE; SLIGHTLY TO OCCASIONALLY

MW IN 9.1 VIS 54

MW OUT 9.1 VIS 56

"*"*""VERY CALCAROUS; INTERBEDDED WITH

SILTSTONE AND SANDSTONE.
[ARRRNI

""*""MSILTSTONE = MODERATE TO PALE YELLOWISH

BROWN, GRAYISH ORANGE; FIRM TO MOD-

MUD DATA @ 5435'

MW 9.15 FV| 54 PV 16 YP 21

ERATELY HARD; CRUMBLY TO TOUGH; IRREG-

ULAR AND SUBBLOCKY CUTTINGS; DULL
[ARRRNI

LUSTER WITH SCATTERED MICRO SPARKLES;

GRITTY TEXTURE; CALCAREOUS; SCATTERED

BLACK PINPOINT SPECKS:; INTERBEDDED WITH



SLIDE

SLIDE

<200

RO

o

<50
WOB 20

Avg

RPM 105

PP 2115

SPM 122

SLIDE

WO 0

b [

SLIDE

6/30/2009

SLIDE

SLIDE

At i WO . N T S e

00SS

0099

BG 9u

Ttl Gas

100>

API FIL l% GELS 8/37/--Ph 9.8 _

0

Co2

Flare Ht.

25K>y

100>

<10
<10
<10

<10

Ethn C-2
Prop C-3
Butn C-4
Pent C-5

CL- 2500 CA+ 10 MBT 20.0 SOL 4
24 HR LOSSES 00.0 BBLS
<10 eth C-1 100K>|

100K>{

100K>|

100K>|

100K>{

MAX GA:

u

MW IN 9.0+ 55

MW OUT 9.1+ VIS 54

SANDSTONE AND SHALE.

SANDSTONE = GRAYISH ORANGE, OFF WHITE

IN PART, SOME LIGHT PALE YELLOWISH BROWN

PREDOMINATELY FINE GRAIN, TRACES VERY

FINE GRAIN; FAIR TO WELL SORTED; SUB

ANGULAR TO SUBROUND ANGULARITY; LOW

SPHERICITY; TRACE FROSTED SURFACE

FEATURE; EASILY FRIABLE TO FRIABLE; CLAY

MATRIX CEMENT, TRACES SILICA CEMENT,

VERY WEAK CALCAREOUS CEMENT REACTION

'TO HCL, FAIR GRAIN SUPPORT; TRACES BLACK

SPECKLED LITHIC IMBEDDED.

SHALE = LIGHT YELLOWISH GRAY, MODERATE

Cc-21

MW IN 9.0 VIS 5

MW OUT 9.0 VIS 53

YELLOWISH BROWN; FIRM TO MOD HARD;

CRUMBLY TO MODERATELY TOUGH; IRREG-

ULAR, PLANER, WEDGELIKE CUTTINGS; DULL

'TO SLIGHTLY RESINOUS LUSTER; DOMINANTLY

SMOOTH TEXTURE; SLIGHTLY TO OCCASIONALLY

MUD DATA @ 5[740'

VERY CALCAREOUS; OCCASIONALLY SILTY,

GRADING TO AND INTERBEDDED WITH



00.S

SLIDE 2

7/01/2009

NB #6 9 7/8"AT5

SMITH MI 616, 3X14,2X12
SN: JY5482

FTG: 374, HRS: 5
N
WASATCH G AT 5

5471' TVD
WOB 18

MW 9.10 FV SJPV 14 YP 25

PI FIL 10.0 GELS 9/35/46 Ph 10|

NOTE: GAS SCALE CHANGE CL- 2500 CA+ 10 MBT 22.5 SOL 4

SILTSTONE; POOR TO MODERATE FISSILITY.

SHALE = PALE LIGHT BROWNISH GRAY,

4 HR LOSSES 00.0 BBLS

LIGHT YELLOWISH GRAY; PULVERULENT,

SEMI BRITTLE TENACITY; SUB BLOCKY,

BLOCKY, SLIGHT IRREGULAR FRACTURE;

NODULAR, WEDGELIKE, SUB BLOCKY CUTTINGS

HABIT; DULL EARTHY, WAXY IN PART LUSTER;

UD DATA @ 5774

2 14440 ppm

MW 9.10 FV 55 RV 15 YP 23

CLAYEY, SEMI SMOOTH TEXTURE; THICK

MASSIVE STRUCTURE.

SANDSTONE = LIGHT GRAY, VERY LIGHT

BLUISH GRAY, TRACES LIGHT GREENISH

LOSSES 6.1 BBLS

GRAY; PREDOMINATELY QUARTZ FRAMEWORK;

VERY FINE LOWER TO FINE UPPER GRAIN

SIZE; FAIR TO WELL SORTED; LOW SPHERI-

CITY; SUB ANGULAR TO SUB ROUNDED IN

PART; PREDOMINATELY QUARTZ WITH SPECKLED

LITHICS; SOME FROSTED SURFACE FEATURES;

FRIABLE TO FIRM FRIABLE; DOMINATELY

GRAIN SUPPORTED, SOME CLAY MATRIX,

MAX GAS 218u

'TRACES CALCITE CEMENT; TRACES BLACK



RPM 80

PP 2365

SPM 160

|

7/02/2009

<200 ROPg 0>
% 0>

<50 Avg WO

WOB 16

RPM 80

PP 2450

SPM 160

RR #6 9 7/8" AT

|

SMITH MI 616

006S

0009

00T9

'""""SPECKLED CARBNACEOUS SHALE IMBEDDED.

MW

[/
| | |
N9 VS -

o
| )

MW OUT 9/0 VIS ---
f ours,

"""QUARTZ FRAMEWORK; LOWER VERY FINE

GRAIN TO SOME UPPER FINE GRAIN; WELL

[ARRRNI
[ARRRNI
SANDSTONE = VERY LIGHT GRAY, OFF WHITE,
[ARRRNI
[ARRRNI
""""\VERY PALE BLUISH GRAY; PREDOMINATELY

<0

MAX GAS 22

250>

"""""SORTED; PREDOMINATELY SUB ANGULAR,

""" TRACES SUB ROUND ANGULARITY; VERY

""""MLOW SPHERICITY; FROSTED SURFACE FEATURES

"""""IN PART; FRIABLE TO FIRM FRIABLE; SILICA

100K>""""[MATRIX, TRACE CALCITE CEMENT; TRACES

<0

<0

02

Flare Ht.

25K>y

100>

Prop C-3

utn C-4

Pent C-5

100K>{

"""""BLACK SPECKLED CARBONACEOUS SHALE
[ARRRNI

100K>|

100K>|

100K>{

"""""SHALE = MODERATE DUSKEY BROWN, LIGHT

"""""'PALE REDDISH BROWN, SOME GREENISH

|
MW

/
‘IN93VIS -
|

"""""GRAY; PULVERULAENT TO CRUMBLEY
[ARRRNI

TENACITY, SUB BLOCKY, BLOCKY WITH
[ARRRNI

""" TRACE IRREGULAR FRACTURES; WEDGELIKE

"""MCUTTINGS HABIT; EARTHY DULL LUSTER;

SILTY TO CLAYEY TEXTURE; MASSIVE TO

nuiSEM| THICK STRUCTURE.




JETS: 4X13, 2X12

SN: JY5482

FTG: 2983, HRS: k
Z

\
L\

7/03/2009

WASATCH | @?

WOB 15.5

RPM 60

|
|
z

PP 2538

0029

00€9

TG 213u

"""*""SILTSTONE = DARK REDDISH BROWN,

OCCASIONALLY DUSKY REDDISH BROWN;

FIRM TO MODERATELY HARD; CRUMBLY TO

""" TOUGH; IRREGULAR AND SUBBLOCKY CUTTINGS;
[ARRRNI

MATTE LUSTER WITH SCATTERED SPARKLES;

GRITTY TEXTURE; MODERATELY CALCAREOUS;

LOCALLY COMMON VERY FINE SAND GRAINS;
[ARRRNI

INTERBEDDED WITH SANDSTONE AND

i

"""SANDSTONE = VERY LIGHT GRAY, LIGHT GRAY,
[ARRRNI

VERY PALE BLUISH GRAY; PREDOMINANTLY

"""""QUARTZ WITH SCAT LITHICS; VERY FINE

MAX GA

GRAIN TO SOME UPPER FINE GRAIN; MOD WELL

SORTED; PREDOMINATELY SUB ANGULAR,

'TRACES SUB ROUND; CLAY MATRIX; CALCITE
[ARRRNI

"""""ICEMENTED; ESTIMATED FAIR POROSITY

IAND PERMEABILITY.

MAX GAS 239u

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

"MUYTO DARK BROWNISH GRAY, RARELY LIGHT




SPM 160

|

WIPE HOLE 3
STANDS AT 6434'.

<50 Avg Wi

|
|

009

0099

CG 69

'""""'/GREENISH GRAY; FIRM TO MODERATELY HARD;

CRUMBLY TO TOUGH; IRREGULAR, BLOCKY

IAND WEDGELIKE CUTTINGS HABIT; MATTE

'TO OCCASIONALLY SLIGHTLY RESINOUS

LUSTER; SMOOTH TO MODERATELY SILTY

TEXTURE; MODERATELY TO VERY CALC-
=AREOUS; OCCASIONALLY VERY CARBONACEOUS;

MAX GAS 226u

MAX GAS 226u

SILTSTONE.
Ty
Ty

SILTSTONE = DARK TO DUSKY YELLOWISH

[ARRRNI
[ARRRNI
"""""INTERBEDDED WITH SANDSTONE AND

""" 'BROWN, OCCASIONALLY DARK GRAYISH BROWN;

<10

[ARRRNI

[ARRRNI

"""""FIRM TO MODERATELY HARD; CRUMBLY TO
TOUGH; IRREGULAR AND SUBBLOCKY CUTTINGS;

[ARRRNI

[ARRRNI

""""MATTE LUSTER WITH SCATTERED SPARKLES;
GRITTY TEXTURE; MODERATELY CALCAREOUS;

[ARRRNI

100K>""""LOCALLY COMMON VERY FINE SAND GRAINS

= e e 1

= e e 1

= e e 1

= e e 1

= e e 1

= e e 1

i;iiij:7

<10

<10

<10

<10

"""""DISSEMINATED THROUGHOUT,; INTERBEDDED

'WITH SANDSTONE AND SHALE.

SANDSTONE = LIGHT CHARCOAL GRAY, OFF

WHITE, SOME VERY LIGHT BLUISH GRAY;



WOB 10.7
RPM 64
PP 2610

SPM 160

é
|

3 STAND WIPE HOLE @ 671

o'

%

0099

=

0049

PREDOMINATELY QUARTZ FRAMEWORK;

LOWER VERY FINE TO UPPER FINE GRAIN

SIZE; POOR TO FAIR SORTED; DOMINATELY

SUB ANGULAR, TRACES SUBROUNDED

"""""ANGULARITY; VERY LOW SPHERICITY; TRACE

CG 228u

‘YMAX GAS 273u

CL- 220? CA#' 2/f0 MBT 20.0SOL

/

FROSTED IN PART; FIRM FRIABLE TO SLIGHTY

"™ HARD; CONSOLIDED SOME VERY TIGHT;

"ICALCAREOUS CEMENT, SOME SILICA MATRIX;

"*MTIGHT GRAIN SUPPORT; FAIR HCL REACTION,;

""""DISSEMINATED FINE BLACK SPECKLED LITHIC

=

AX GAS 350u

"'""""EMBEDDED.

""*""SHALE = MODERATE YELLOWISH BROWN,

OCCASIONAL LIGHT GREENISH GRAY; CRUNCHY
[ARRRNI

PULVERULENT, TRACE FIRM TENACITY; SUB

"""""BLOCKY, BLOCKY TO IRREGULAR FRACTURE;
[ARRRNI

'WEDGELIKE, ELONGATED, SUB BLOCKY

"""MCUTTINGS HABIT; DULL SEMI WAXY LUSTER,;

SILTY TO CLAYEY TEXTURE; SUB THICK

nuiTo MASSIVE STRUCTURE.

mﬂﬂk\

"MUNSILTSTONE = GRAYISH RED, DARK YELLOWISH




7/4/2009

WOB 16

PP 2776

SPM 160

|
|
|

7

3 STAND WIPE Héoo

0089

0069

2

'"""""BROWN; FRIABLE TO FIRM FRIABLE; SUB

BLOCKY, BLOCKY, SOME IRREGULAR

FRACTURE; WEDGELIKE, TABULAR CUTTINGS

CG 171u

""""HABIT; DULL RESINOUS LUSTER; GRITTY

SILTY TEXTURE, THICK STRUCTURE;

'TRACES VERY FINE SANDSTONE IMBEDDED.

SANDSTONE = LIGHT BLUISH GRAY, MODERATE

MAX GAS 15

|
c54321
\ AN

""""LIGHT GRAY, TRACE OFF WHITE; DOMINATELY

QUARTZ FRAMEWORK; LOWER TO UPPER

VERY FINE GRAIN; FAIR TO WELL SORTED;

SUB ANGULAR TO SOME SUB ROUNDED

IANGULARITY; TRACES FROSTED SURFACE

Mgll.u

\csAbzp

FEATURES; FIRM FRIABLE TO DENSE; SILICA

MATRIX, TRACE CALCAREOUS CEMENT; SOME

"""""BLACK DISSEMINATED SPECKLED LITHIC.

SHALE = PALE LIGHT BLUISH GRAY,

el 1

el 1

el 1

el 1

el 1

f

\ \

)
/ “'

/

“\
N\
\ \\

)]

MODERATE MEDIUM BLUISH GRAY, TO

=MEDIUM LIGHT GRAY; CRUNCHEY, BRITTLE,

"""*""SLIGHT DENSE TENACITY; SUB BLOCKY,

"B OCKY FRACTURE: ELONGATED, WEDGELIKE




<200 ROP i 0>

<50 Avg WO 0>
3 STAND WIPE @ :

WOB 18

RPM 60

PP 2750

SPM 159

0002

00TZ.

00¢.

Ttl Gas 250><10 7 100K: CUTTINGS HABIT; DULL EARTHY SEMI WAXY
C02 25K><10 100K> ol
"""MLUSTER; SILTY SMOOTH TEXTURE; SEMI
[ARRRN|
Flare Ht. 100><10 100K>|
MASSIVE STRUCTURE.
<10 100K>{
<10 100K>

"""*""SILTSTONE = MEDIUM TO DARK BROWNISH

GRAY, OCC WITH SLIGHT GREENISH HUES;

_ 1
( {
MW OUT 9.1 VIS 58

"""""FIRM TO MODERATELY HARD; CRUMBLY TO

""" TOUGH; IRREGULAR AND SUBBLOCKY CUTTINGS;

""*""DULL LUSTER WITH SCATTERED SPARKLES;

GRITTY TEXTURE; MODERATELY CALCAREOUS;

'""""[SCATTERED TO COMMON VERY FINE SAND

<0
<0
<0

"""""DISSEMINATED THROUGHOUT,; INTERBEDDED

""" 'WITH SANDSTONE AND SHALE.
[ARRRNI

SANDSTONE = VERY LIGHT GRAY TO LIGHT

"""""/GRAY OVERALL; "PEPPERED" APPEARANCE;

CLASTS RANGE FROM VERY FINE LOWER TO

"""""FINE UPPER; ANGULAR TO SUBROUND;

" IMODERATELY SORTED; MOSTLY QUARTZ WITH

COMMON DARK GRAY TO BLACK LITHICS;
[ARRRNI

WHITE CLAY MATRIX; GRAIN SUPPORTED;

7

""" IGHT CALCITE CEMENT: ESTIMATED POOR TO




|

WIPE HOLE 3
STANDS AT 7289'.

|
|
|

00€.

oovL

§X GAS 533u

(

""'"MFAIR POROSITY AND PERMEABILITY; INTER-

BEDDED WITH SHALE AND SILTSTONE.

SHALE = MEDIUM TO DARK BROWNISH GRAY,

>

|
|
MW INJ9.1 VIS 52

Wi
[

DARK REDDISH BROWN, OCCASIONALLY LIGHT

"""""'GREENISH GRAY; FIRM TO MODERATELY HARD;
[ARRRNI

""" CRUMBLY TO TOUGH; IRREGULAR, BLOCKY

IAND WEDGELIKE CUTTINGS HABIT; MATTE

TO OCCASIONALLY SLIGHTLY RESINOUS

f

"*"MLUSTER; SMOOTH TO MODERATELY SILTY
[ARRRNI

TEXTURE; MODERATELY TO VERY CALC-

IAREOUS; OCCASIONALLY VERY CARBONACEOUS;

INTERBEDDED WITH SANDSTONE AND
[ARRRNI

C

21u

SILTSTONE = DARK REDDISH BROWN, LIGHT TO

MEDIUM GRAY, OCCASIONAL GREENISH HUES;

FIRM TO MODERATELY HARD; CRUMBLY TO

'TOUGH; IRREGULAR AND SUBBLOCKY CUTTINGS;

EARTHY LUSTER WITH SCATTERED SPARKLES;

GRAINY TEXTURE; MODERATELY CALCAREOUS;
[ARRRNI

SCATTERED TO COMMON VERY FINE SAND



- ' \‘ DISSEMINATED THROUGHOUT; INTERBEDDED
: .......... (] R 1

= i (] J /

=TT T T et 'WITH SANDSTONE AND SHALE.

00S.

25K><10\ Ethn C-2

/ (RN

/ """"""MODERATELY SORTED; DOM QUARTZ WITH

Flare Ht. 100><16 Prop C- 100K>“
COMMON DARK GRAY TO BLACK LITHICS;

<10 Butn C 100K>,

WHITE CLAY MATRIX; GRAIN SUPPORTED;

<1? Pent C- 100K>
LIGHT CALCITE CEMENT; ESTIMATED POOR TO

[RERENI
= SANDSTONE = LIGHT GRAY TO VERY LIGHT
o G 20 MW IN'9.1 VIS 60 I
Y - GRAY OVERALL; "PEPPERED" APPEARANCE;
[RERENI
MW OUT 9.1 VIS 6
W "CLASTS RANGE FROM VERY FINE LOWER TO
<200 —m T e oo ( Ttl Gas 250>K<10 Meth C- 100K>"""FINE UPPER; ANGULAR TO SUBROUND;

o -
<50  AvgWoO % ? I B

o -

o -

o -

o -

o p———T 1

o p———T 1

o p———T 1

o p———T 1

R — v———1 1 | i

———— ——tn1 | g

o—=—— p———T 1 “

- ==L ﬁ " BEDDED WITH SHALE AND SILTSTONE.

[ —————— -] "

o - <:? "

- —— j

[ —— I "

[ sl we 20 0 I

=== = —-h u )\ " SHALE = LIGHT TO MEDIUM BROWNISH GRAY,

e — v i

e [— ‘w‘ (TITTLL

[ —— I ‘; "

=== = —-h “ LIGHT TO MEDIUM OLIVE GRAY; OCCASIONALLY

i ] 1 [ "

— e ——— e ‘w "

- == R > GREENISH GRAY; MODERATELY HARD TO FIRM;

| FAIR POROSITY AND PERMEABILITY; INTER-

WIPE HOLE 3

STANDS AT 7577

0092

WOB 17.5

TOUGH TO CRUMBLY; BLOCKY, IRREGULAR

\
<C -3,2,1
\ (NRANNI
‘ (TETTYT
IAND WEDGELIKE CUTTINGS HABIT; MATTE
\ ‘f
Mw IN 9.1 VIS 60 ‘
TO OCC SLIGHTLY RESINOUS LUSTER; SMOOTH

RPM 65

PP 2914

SPM 160 \MW UT 9.1 VIS 68

'TO MOD GRAINY TEX; MOD CALCAREOUS;
[ARRRNI

FAIR FISSILITY.



% I / l

——— i [ \ [y
T e, | -
——— i [ BG 17 \
=== trrrrnet ! “‘ ~ISANDSTONE = LIGHT GRAY, VERY LIGHT GRAY
I (
——— i [ L\ [y
=== trrrrnen [ """"OFF WHITE; PREDOMINATELY QUARTZ
/
—————— ——— (
————— ———tiinnn “‘
————— P | ‘ i
_____ == R “ """FRAMEWORK; LOWER VERY FINE SOME UPPER
—————— ———1 0 | "
————— ——rrran “
————— v
OHIO CREEK AT<#702' MD
3 - == R | FINE GRAIN; POOR TO WELL SORTED; ANGULAR

7328 TVD MAX GAS 187u

'TO SLIGHT SUB ROUNDED ANGULARTIY; TRACE

""""FROSTED SURFACE FEATURES; EASILY

FRIABLE, SEMI FRIABLE; CLAY MATRIX,

""" TRACE CALCITE CEMENT; TRACE BLACK

( L- 2000 CA+ 20 MBT 17.5 SOL
\C I"""”SPECKLED LITHIC INTERBEDDED; POOR VISUAL

- 1 1 1 1 1 ‘ fm
o P %MRL SES 33419BBLS |
== TRy P : FINTERGRANULAR POROSITY
. - 1 1 1 1 ‘; [RERENI
- 1 1 1 1 1 \ fm
I G ) ‘
—— - 1 1 1 1 “/ [RERENI
——— e Vi \ i
—— - 1 1 1 1 ) i i
\
== T / SILTSTONE = MODERATELY DARK GRAY,
{ "
|
—— i L ¥_32
== T b - SOME DARK OLIVE BLACK, GREENISH BLACK;
—— - 1 1 1 1 \ [RERENI
I \_
—— - 1 1 1 1 MA GASGQ » [RERENI
== " / P'UIERIABLE TO FRIABLE FIRM, BRITTLE IN PART

0082
]
]

\ """ TRACES SANDSTONE AND SHALE INTERBEDDED.

=i INEENEET r
. -0 /
i trrrrnet | ~='SUB BLOCKY, BLOCKY SEMI IRREGULAR
—_— i [ ‘\ b
/ .
7/05/2009
\/ " FRACTURES; WEDGELIKE, ELONGATED
[y
/ T
. [ [y
. /< """ICUTTINGS HABIT; DULL, EARTHY, SLIGHT
. < .
mIN 8.9\VIS 50
/\ RESINOUS SPARKLING LUSTER; GRITTY
/ "
/ .
’\//
W OUT 9.1 VIS 65
( ~ISILTY TEXTURE; MASSIVE STRUCTURE;




WOB 18

RPM 84

PP 2876

SPM 160

0062

0008

N

MAX GAS 1

N0
\ \
RN \
\ \ ) SANDSTONE = VERY LIGHT GRAY, OFF WHITE,
| 1 [ i
\ \ T
\ \ \‘ i
“‘ “‘ “‘ '"""""CLEAR TO TRANSLUCENT; PREDOMINATELY
\; { | i
|| T
[
/ /

QUARTZ FRAMEWORK; UPPER FINE TO

MAX GAS 214u

"""""LOWER MEDIUM GRAIN SIZE, WELL TO

"*VERY WELL SORTED; ANGULAR, SUB ANGULAR,

""" TO SOME SUB ROUND ANGULARITY;

""" TRACES FROSTED SURFACE FEATURES;

EASILY FRIABLE; PREDOMINATELY SILICA

f Ttl Gas

250>

"""""CEMENT, TRACE WHITE CLAY CEMENT;
[ARRRNI

"""MVERY WEAK GRAIN SUPPORTED; BLACK
[ARRRNI

"""""SPECKLED CARBONACEOUS SHALE IMBEDDED.

100K>!""""SHALE = LIGHT TO MEDIUM BROWNISH GRAY,

.
i

Cco2

Flare Ht.

CG 17u

25K><

1005

100K>|

LIGHT TO MEDIUM OLIVE GRAY; OCCASIONALLY

100K>|

GREENISH GRAY, OCCASIONALLY DARK REDDISH

100K>|

BROWN; FIRM TO MODERATELY HARD;

100K>|

BLOCKY, TABULAR AND WEDGELIKE CUTTINGS;

['""""ICRUMBLY TO TOUGH; MATTE TO SLIGHTLY

=

RESINOUS LUSTER; SMOOTH TO MODERATELY

"MMMSILTY TEXTURE; CALCAREOUS; INTERBEDDED

'WITH SANDSTONE AND SILTSTONE; MODERATELY

MMUNEISSILE.




WF800 AT 8254

7880' TVD

|
|
|
%

00T8

00¢8

00€8

"""""'SANDSTONE = LIGHT GRAY, PALE GREENISH
[ARRRNI

GRAY; COMMON "PEPPERED" APPEARANCE;

EASILY FRIABLE TO FIRM; CLASTS RANGE

""""""FROM VERY FINE LOWER TO FINE UPPER,;

""""ANGULAR TO SUBROUND; MODERATELY WELL

|
:

"'"""'SORTED; DOMINANTLY QUARTZ WITH SCATTERED

'TO COMMON DARK GRAY AND BLACK LITHICS;

MWHITE CLAY MATRIX; MOSTLY GRAIN SUP-

PORTED; CALCITE CEMENT.

%VIAX GAS 318u

"""*""MSILTSTONE = LIGHT TO MEDIUM BROWNISH
[ARRRNI

"""""GRAY, LIGHT GREENISH GRAY; FIRM TO
[ARRRNI

"*"*""""MODERATELY HARD; MODERATELY TOUGH;

IRREGULAR, SUBBLOCKY AND WEDGELIKE

CUTTINGS; DULL, EARTHY LUSTER WITH

SCATTERED SPARKLES; GRITTY, ABRASIVE
[ARRRNI

TEXTURE; CALCAREOUS; SCATTERED BLACK

PINPOINT SPECKS; SCATTERED TO COMMON

VERY FINE SAND GRAINS DISSEMINATED

THROUGHOUT; INTERBEDDED WITH SHALE

o

IAND SANDSTONE.



WIPE HOLE 3 g

STANDS AT 8338'.

%

g 0>
<50 Avg WO 0>
WF 700 @ 8515'

8141' TVD

0078

00S8

WG 7Qu

AX GAS 395u

SHALE = DARK TO DUSKY YELLOWISH BROWN;

LIGHT TO MEDIUM GREENISH GRAY, LIGHT TO

"'"""'MEDIUM GRAY, OCCASIONALLY DARK REDDISH

N

"""""BROWN; FIRM TO MODERATELY HARD;

BLOCKY, TABULAR AND WEDGELIKE CUTTINGS;

"***"CRUMBLY TO TOUGH; MATTE TO SLIGHTLY

"""RESINOUS LUSTER; SMOOTH TO MODERATELY

MMMSILTY TEXTURE; SLIGHTLY CALCAREOUS;

MODERATELY FISSILE; INTERBEDDED WITH

""*""SILTSTONE AND SANDSTONE.
[ARRRNI

SANDSTONE = LIGHT GRAY, OCC PALE GREEN-
[ARRRNI

ISH GRAY; COMMON "PEPPERED" APPEARANCE;

iy PTTTS  B |
- -

iy PTTTS  B |

AX GAS 347u

Ttl Gas

"""MEASILY FRIABLE TO FIRM; CLASTS RANGE
[ARRRNI

FROM VERY FINE LOWER TO FINE UPPER;

""*""ANGULAR TO SUBROUND; MODERATELY WELL

"'"""SORTED; DOMINANTLY QUARTZ WITH SCATTERED

iy PTTTS  B |
- -
iy PTTTS  B |
- -
iy PTTTS  B |
- -
iy PTTTS  B |
- -
i Y™ T T T I I |

i Y™ T T T I I |

Cco2

Flare Ht.

""" TO COMMON DARK GRAY AND BLACK LITHICS;

WHITE CLAY MATRIX; MOSTLY GRAIN SUP-

=PORTED; CALCITE CEMENT.
[ARRRNI




7/06/2009

WOB 19.3

RPM 70

|
%
|
%

0098

0048

— == 1100

s TR

i Y™ T T T O I |

i Y™ T T T O I |

-

AX GAS 399u

cl5.4,324

H \‘ jJ

L
\ \ O\
N{IWOUTQ.Z+ IS 57

b))

[
MW IN 9.2 VIS 53

/S

)
N
N

|

AS 990u

| 4

i

MAX GAS

| |
MW IN 9.2+ VIS 51
§
R

/
/ /

!\}W 69#/\9.2 VIS 61

§ o
i
\

|

SANDSTONE = LIGHT GRAY, LIGHT GREENISH

GRAY, CLEAR TO TRANSLUCENT; PREDOM

INATELY QUARTZ FRAMEWORK; LOWER TO

UPPER FINE GRAIN; FAIR TO WELL SORTED;

DOMINATELY SUB ANGULAR , TRACE SUB

ROUND, LOW SPHERICITY; FROSTED

SURFACE FEATURES; EASILY FRIABLE, SOME

UNCONSOILDED POSSIBLE DUE TO PDC BIT;

SILICA MATRIX CEMENT, TRACE WHITE CLAY

CEMENT, VERY WEAK GRAIN SUPPORT;

DISSEMINATED BLACK SPECKLED CARBONACE-

OUS SHALE IMBEDDED.

SHALE = DARK GRAYISH RED, MEDIUM LIGHT

GRAY, DARK YELLOWISH ORANGE; CRUMBLY,

PULVERULENT, SEMI HARD TENACITY; SUB

BLOCKY, BLOCKY, SLIGHT IRREGULAR

FRACTURE; WEDGELIKE, TABULAR, SUB

MASSIVE CUTTINGS HABIT; DULL, EARTHY,

SLIGHT RESINOUS LUSTER; GRITTY TO SILTY

SOME CLAYEY TEXTURE; SEMI MASSIVE

STRUCTURE; GRADING TO SILTSTONE.



PP 2711

e el 1 1

200 0B

: \ /} I‘I‘I‘I‘I‘I\‘\
c‘ |
| | |
W —
x \ A CARBONACEOUS SHALE= DUSKY REDDISH
[/
| "
MUD D/ATA@8700‘
PBROWN, DARK BROWNISH BLACK; CRUNCHY,
MW 9. 20¢v5 PV 16 YR 21
~-{EIRM TENACITY, PREDOMINATELY IRREGULAR
[RERENI
API FIL 9 2 GELS 12/24/51 Ph 10[......
FRACTURE; WEDGELIKE, FLAKY CUTTINGS

SPM 150 T T

e el 1 1

e el 1 1

e el 1 1

e el 1 1

0088

[ARRRNI
L2 + 20 MBT/17. L4
g 0?)0 T 0 399 """""HABIT; GRITTY, VITREOUS LUSTER; CLAYEY
[ARRRNI
24 H LY 204.4\BBL!
R OSS il i e TEXTURE; THIN STRUCTURE.
[ARRRNI
“" [ARRRNI
"""""SANDSTONE = VERY LIGHT GRAY, OFF WHITE,
[ARRRNI
""""MLIGHT GRAYISH BROWN WITH DARK BROWN

'\\\“//‘"\¥\\Jf“//’/ﬁ‘¥\\\\\v/f\»/”’/r\*’V’\*\V////\V‘\‘\\\_\v\\\v//\/f\/\~\A¢/~'«~ﬂ\\\J/

[ARRRN|
)
" LITHICS; LOWER TO UPPER FINE GRAIN SIZE;
// i
(“\ " POOR TO FAIR SORTED; SUB ANGULAR TO
\\ \ ‘
C-4,3, 2
K" " SUB ROUNDED ANGULARITY; V LOW
/ [ARRRN|
‘ [ARRRN|
""SPHERICITY, FROSTED SURFACE FEATURES;
/““ [ARRRN|
\ '"FRIABLE TO FIRM FRIABLE, DENSE ; SILICA

0068
I
I
|
VAR

9.1WVIS 52

/Z\

MWI

""" MATRIX CEMENT, TRACE CALCITE CEMENT;

~/

ESC R RRNRE """""POOR VISUAL INTER GRANULAR POROSITY;

AR G 39u M oﬂm VIS 53

DARK BROWN, BLACK SPECKLED LITHIC

- /

""""INTERBEDDED.

i
|
|
%

"*"MSILTSTONE = LIGHT TO MEDIUM GRAY, LIGHT

WF500 AT 8960" - GAS 712u
8586' TVD - /

TO MEDIUM BROWNISH GRAY; FIRM TO



=" C-54321 )
e ST ) "IMODERATELY HARD; MODERATELY TOUGH;

™ ™ im- LI D N B // y, [ARRRN|
———— . Vi Ed // o
™ ™ im- LI D N B o (// //
- trrrrnant [ ~|RREGULAR, SUBBLOCKY AND WEDGELIKE
= . - / “ [ARRRN|
— TINIE [ oy
: - LI D N B “ “ .
<200 - R <] Tt Gas 250><10 ‘ | Meéthc-1 100K>| CUTTINGS; DULL, EARTHY LUSTER WITH

ROP% 0>
<50 Avg WOB 0> <0 2 <10 00K>
- AX GAS 294u ™~
\\ '""SCATTERED SPARKLES; GRITTY, ABRASIVE
o = -0 [y
I Flare Ht.  1005<10 100K>|
T trrrrnet “ - TEXTURE; CALCAREOUS; SCATTERED BLACK
——— i [ \ 1
——e. Vi 4 i
- <10 100K>
o= === [ ‘ b
=T trrrrnet == PINPOINT SPECKS; SCATTERED TO COMMON
/
= =imim 100 ( "
= =imim 100 <]Fp 100K>mm
= == R “ """"VERY FINE SAND GRAINS DISSEMINATED
it T T T I T T B T / “ “ 1
= =imim 100 “ “ " .
PR N V1 R 11 S ]
= =imim 100 “ \
= =imim 100 / (
= e llLLIINIIE ‘ \
= ™mim I 1100 \ \
e N RN ‘ /
= ™mim I 1100 \
= =imim 100 L “‘ ‘/
T R RN \ I
- L L
i T TSI T B T T I | ™ N \
= |
= =imim 100 T

0006

SHALE = MEDIUM TO DARK GRAYISH BROWN,

OCC DARK REDDISH BROWN; FIRM TO MOD
[ARRRNI

""""""HARD; BLOCKY AND TABULAR CUTTINGS;

G i X GAS 656U \

:_—._._l [ MUDPA{A@/Q}X' Ty
= == R _ P "''""DULL LUSTER; SMOOTH TEXTURE; SLIGHTLY

== L -
e i
it T T T I T T B T g/ /
e MW[9.3 FV(60 PV 16 YP 24
i T TSI T B T T I | i
ST, <

\ \‘ N

i T TSI T B T T I |
= API FIL9.9.GELS 11/27/68
fm e ————m 10 \\ )
fm e ————m 10
- GAS 470u 8 _

e A )

>
- MAX GAS 406u

00T6
I

CALCAREOUS; MODERATELY FISSILE.

7/07/2
p7072009 """ INTERMEDIATE CASING POINT =9131".

09/18/2009

['"**") SANDSTONE = WHITE; LIGHT GRAY TO LIGHT

NB#7 6 1/8" in @ 91

kK

kK

== - F

SR |

Hughes QD406 w/ 3113's = EE

- kK

- 1

120.3 Hrs' 4207" o EE
. EE MAX GAS 164

DAY TOUR i

- kK

=z i

. kK

kY

BROWNISH GRAY; FEW MEDIUM TO FINER

""" GRAINS; FAIR TO WELL SORTING;

SUBANGULAR TO SUBROUNDED; MODERATE

" SPHERICITY: ABUNDANT UNCONSOLIDATED




N o T SR A e A

00¢6

B

00v6

T

~-SCALE ROP <0--1000>

GAS 334u

i

MAX GAS 319u

AS 562u

MAX GAS 143u

1y

X GAS 172u

G 1287u

——— ]

i
th
kY

TO VERY FRIABLE SANDSTONE; CALCITE

CEMENT WITH MINOR SILICA GRAINS;

GLAUCONITIC STAINING ON SANDS; TRACES

OF COAL; INTERBEDDED SILTSTONE LAYERS;

MODERATE TO HIGH GAS VALUES IN SANDS.

SILTSTONE = DARK GRAY TO GRAYISH BLACK;

BRITTLE TO CRUMBLY; IRREGULAR FRACTURES

NODULAR TO WEDGELIKE CUTTINGS; SLIGHT

RESINOUS TO EARTHY DULL LUSTER; SILTY

TO CLAYEY TEXTURE; APPEARS GRADING TO

SHALES; 5-8% KAOLINITIC SANDS PRESENT;

MODERATE TO LOWER GAS IN SILTSTONES.

SHALE = LIGHT TO MEDIUM GRAY; CRUNCHY

TO CRUMBLY; ELONGATED TO TRACES OF

PLATY CUTTINGS; IRREGULAR TO SPLINTERY

FRACTURES; EARTHY DULL TO SLIGHT WAXY

LUSTER; SLIGHTLY SILTY TO SMOOTH,;

APPEARS GRADING TO SILTSTONE; 5% COAL

OBSERVED; 5-8% KAOLINITIC SANDS; HIGHER

GAS IN COALS AND SANDSTONES.



2

<200 ROP gg 0>
<50 Avg WOB, E 0>

NIGHT TOUR

WOB 17K

RPM 65

PP 1700

GPM 265

|
%

0056

0096

Eaden T BN N1

Eaden T BN N1

Eaden T BN N1

Eaden T BN N1

> MAX GAS 1245u

Eaden T BN N1

Rl
th
iR
th
th
i
th
i
th
=
th
i
th
i
th
i
!
i
th
il

MAX GAS 1249u

[
MW IN 9.2 VIS 43

NOTE = MAX GAS 1245u AND CO2 FROM LCM

PILL RETURN AT 9418'".

SANDSTONE = WHITE; LIGHT GRAY TO LIGHT

BROWNISH GRAY; FINE GRAINS; WELL

SORTING; SUBANGULAR TO ROUNDED; HIGH

SPHERICITY; ABUNDANT UNCONSOLIDATED

TO VERY FRIABLE GRAINS; CALCITE CEMENT

WITH 50% SILICA MATRIX; KAOLINITIC SAND

AND TRACES OF COAL OBSERVED; HIGHER GAS

VALUES OBSERVED IN KAOLINITIC SANDS

AND COAL SEAMS.

SHALE=LIGHT MEDIUM GRAY OCC TRACE

YELLOW BROWN; MOD HARD FIRM; BLOCKY

IRREGULAR FRACTURE; MASSIVE CUTTINGS

HABIT;DULL EARTHY OCC WAXY LUSTER;

SMOOTH TO CLAYEY TEXTURE.

G 1413u

v

— § <§MW 9.2FV 41 PV &/
b S TSY

/

API F‘RL s.osé‘g(s 710/18

SANDSTONE=CLEAR WHITE; PREDOM MEDIUM

UNCONSOLIDATED QUARTZ ;: SUBANGULAR



5

MUD LOSSES 36BBLS/H

WF 400@ 9685'MDY 9302TVD

MUD LOSSES 150;!LiR

9/20/2009 g g

MUD LOSSESll5g

0016

0086

Wz

\

/

“ \
A CL—l>00'éA'

§0\

¢

24 HR TOTAL MUD

0]

'""""SUBROUNDED; MOD WELL SORTED;EASILY

] \
J [ARRRNI
SES 1308
ﬁ‘f ?62 FRIABLE; CALCITE CEMENT WITH TRACE

" KAOLINTE; MOD HIGH SPHERICITY; SHALES
[ARRRNI

""" INTERBEDDED; HIGH GAS IN SANDS.

SHALE=LIGHT MEDIUM GRAY OCC DARK GRAY

TO SLI PALE YELLOW; MOD HARD FIRM;

"""*""DULL EARTHY OCC WAXY LUSTER; SMOOTH
[ARRRNI

SILTY GRITTY TEXTURE; NON CALCAREOUS;
[ARRRNI

GRADING TO GRAYISH BROWN SILTSTONE.

'"SANDSTONE=CLEAR WHITE; FINE TO VERY FINE

""""""PREDON ABUD CLEAR LOOSE MEDIUM QUARTZ

GRAINS; SUBANGULAR SUBROUNDED; MOD

WELL SORTED; PREDOM GRAIN SUPPORTED;

""""MCALCITE CEMENT,; HIGH SPHERICITY; OCC

TRACE BLACK LITHICS CLAST FRAGMENTS;

AX GAS 300u

W OUT 92 V|S43

SLI TRACE KAOLINITE; HIGH GAS READINGS
[ARRRNI
[ARRRNI

SHALE=LIGHT GRAY OCC DARK GRAY; MOD HARD
[ARRRNI

P ANULAR IRREGULAR FRACTURE: MASSIVE




Do MACGAS 4b7u
——— --—-{CCELELELD "PLATY CUTTINGS HABIT; DULL EARTHY OCC
[ - | 1 1 1 1
[ - | 1 1 1 1
WOB 17K -
I 000000000 WAXY LUSTER; SILTY OCC GRITTY TEXTURE;
[ - | 1 1 1 1 [RERENI
| TR T | 1 1 1 1
RPM 70
il 000000000 INTERBEDED SANDS YIELDING HIGH GAS.
e ——m 0
[ ——— | 1 1
PP 1700 e __ Y
e ——m 0
GPM 270 . CG 1241
8 |- / ~—] SANDSTONE = LIGHT GRAY TO OFF WHITE AND
o o _—— 00 y 1
o ———— .-.[TERE e
[ ———— - | 1 1 [RERENI
e 0000 " CLEAR; FINE TO MEDIUM GRAINS; SUB
———— | 1 1 1
———— | 1 1 1
~——— --- (Gl ANGULAR TO SUBROUNDED; MODERATELY WELL
———— | 1 1 1
———— | 1 1 1
~——— --- (Gl SORTED; DOMINANT GRAIN SUPPORT;
———— | 1 1 1 [RERENI
———— | 1 1 1 [RERENI
~——— ---{CEILELL mr1l ABUNDANT CLEAR UNCONSOLIDATED MEDIUM
[ - | 1 1 1 1 .
[ - | 1 1 1 1
__ LCM PILL RETURN .
I 000000000 QUARTZ GRAINS; CALCITE CEMENT; TRACES
= AX GAS 389u
[ - | 1 1 1 1
DAY TOUR -
I 000000000 OF KAOLINITIC SAND; SILTSTONE AND
[ - | 1 1 1 1
[ - | 1 1 1 1 [RERENI
I 000000000 "1 SHALE INTERBEDDED; MODERATE GAS.
™ ™= | 1 1 1 1 1 [RERENI
™ ™= | 1 1 1 1 1 [RERENI
™ ™= | 1 1 1 1 1
™ ™= | 1 1 1 1 1 [RERENI
000000000000 i1 SILTSTONE = MEDIUM TO DARK GRAY;
™ ™= | 1 1 1 1 1 [RERENI
™ ™= | 1 1 1 1 1 [RERENI
<200 ROP 03 B [ " TO SLIGHTLY DENSE; SPLINTERY TO PLANAR
o -
o -
<50 Avg WO o> ©
- " FRACTURES; ELONGATED TO NODULAR
. [RERENI
o <0 Flare Ht. 100>
- CUTTINGS; LITTLE RESINOUS TO EARTHY
[RERENI
= tmmim | 1 1 1 1 1 [RERENI
g 000000000000 e | USTER; SILTY TEXTURE; INTERBEDDED IN
| TR T | 1 1 1 1 [RERENI
| TR T | 1 1 1 1
il 000000000 SANDSTONE LAYERS; APPEARS GRADING TO
- T | 1 1 1 1 [RERENI
= SHALE; <3% INDIVIDUAL QUARTZ GRAINS
. . [RERENI
- . [RERENI
\ ) "' OBSERVED; LOWER GAS VALUES.
| | |
MW OUT 9.2+ VIS 43
.




MUD LOSSES 42BBL/
CARBONACEOUS SHALE = MEDIUM TO DARK

- y """ GRAY; DENSE TO CRUMBLY; WEDGELIKE TO

CG 1296u

"""l NODULAR CUTTINGS; EARTHY TO SLIGHT

00TOT

""" RESINOUS LUSTER; SMOOTH TO SILTY

""" TEXTURE; 5% KAOLINITIC SANDS OBSERVED;

""" SILTSTONE APPEARS GRADING TO SHALE;

mun MODERATE GAS VALUES.

Lt R T T B T T B B |
Lt R T T B T T B B |
Lt R T T B T T B B |
Lt R T T B T T B B |
TR T T SN T O T
i LCM PILL RETURN
TR T T SN T O T
i X GAS 393u
TR T T SN T O T
T T T B I
TR T T SN T O T

"""l SANDSTONE = WHITE; LIGHT GRAY TO

GRAYISH WHITE; VERY FINE TO FINE GRAINS
[ARRRNI

""" WELL SORTING FOR CONSOLIDATED GRAINS;

10-20% UNCONSOLIDATED GRAINES; <3%

""" KAOLINITIC SANDS; SUBROUNDED TO ROUNDED

T TL T T S T B T
T TL T T S T B T
i LCMPILL RETURN
T TL T T S T B T
T TL T T S T B T
T TL T T S T B T
T TL T T S T B T
MUD LOSSES 40BBL/ i
Lt R T T B T T B B |
Lt R T T B T T B B |
Lt R T T B T T B B |
Lt R T T B T T B B |

00201
]

""" HIGH SPHERICITY; EASILY FRIABLE; SLIGHT

CALCITE CEMENT; COAL AND SHALE

INTERBEDDED; HIGGHER GAS VALUES WITH

i YT R R B |

COAL SEAM.
p——a 1100
p——a 1100

T T T I T I
T T I T T B T
i YT R R B |
-
i YT R R B |
-
i YT R R B |
-
i YT R R B |
-
=T MAX GAS 1253u
- - §

COAL = BLACK TO DARK GRAYISH BLACK;

""" PULVERULENT; IRREGULAR FRACTURES; WEDGE
[ARRRNI

"""l LIKE TO NODULAR; DULL EARHTY LUSTER;

N SMOOTH TEXTURE: INTERBEDDED IN SANDS

| e T | 1 1 1 1 1 < ‘<‘
e = lILL I “ ~
|
P 110 | |
== MW OUT 9.3 VIS 42
/
= T 1 1 1 1 1 :\\, ‘\
[ — ] 1 1 1 1 1 “‘ “‘
MUD LOSSES 110BBL/HR m T .
—— - 1 (K
il IR )
] PTTTSR | Q
il IR —
=== 11 ~__
il IR § -
=== 11 - —
W.F. 300 @ 10290 - e 73u T sy




TVD @ 9906'

U P PPV A= =N i

MUD LOSSES 6

NIGHT TOUR

0BBL/HR

WOB 17K

RPM 70

PP 1750

GPM 266

<200

ROP

0>

<50 Avg Wi

Ol 0>

0 T =y

00€0T

00701

00S0T

kel T B I |
-

kel T B I |
-

p— =l -1 1 1

m—El-. i
— el o1

kel T B I |
-

kel T B I |

El-iian

e TE-. i

e TE-. i

el SATERTRRRER
p— | T T T B |

El-iian

AND CARBONACEOUS SHALES; HIGH GAS

X GAS 332u

GAS 398u

VALUES OBSERVED IN COAL AND THICK SAND

BEDS.

= CARBONACEOUS SHALE = GRAYISH BLACK TO

DARK GRAY; SLIGHTLY DENSE TO CRUMBLY;

IRREGULAR TO SPLINTERY FRACTURES;

TABULAR TO ELONGATED CUTTINGS; DULL TO

SLIGHT RESINOUS LUSTER; SILTY TEXTURE;

TRACES OF KAOLNITIC SANDS; MODERATE GAS

WITH CLEAR WHITE FROSTED MEDIUM

MAX GAS 682

QUARTZ GRAINS IN SAMPLE.

SANDSTONE=WHITE; VERY FINE TO FINE GRAIN

IABUD CLEAR LOOSE UNCONSOLIDATED MED

QUARTZ GRAINS; SUBANGULAR SUBROUNDED

/ [

MOD WELL SORTED; CALCITE CEMENT SLI

CLAY MATRIX; OCC TRACE BLACK LITHIC

CLAST FRAGMENTS EMBEDED; HIGH MOD HIGH

SPHERICITY; INTERBED WITH SHALES AND

CARBONACEOUS SHALES; HIGH GAS READINGS

24 HR MUD LOSS, 2306BBLS
1K><10_ | PMet %—1 T00K>"
{ {
\\
co2 25K><10

~ L
>

‘%C'Z §§> i

IN SANDS.
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MUD LOSES 43 BBL

ié

|

9/21/2009 %

0090T

00401

MMSILTSTONE=LIGHT BROWNISH GRAY TO GRAY;

MOD HARD DENSE TENACITY; BLOCKY IRREG

FRACTURE; MASSIVE PLATY CUTTINGS HABIT;

DULL EARTH LUSTER ; GRITTY GRANULAR

""" TEXTURE; GRADING VERY FINE TO FINE WHITE

"*"SANDSTONE.
[ARRRNI
[ARRRNI

"""SANDSTONE=CLEAR WHITE; FINE MEDIUM GRAIN

ER

MOD WELL SORTED; SUBANGULAR SUBROUNDED

PREDOM GRAIN SUPPORTED; ABUD LOOSE
[ARRRNI

""""""MEDIUM QUARTZ GRAINS IN SAMPLE; SLOW
[ARRRNI

"""""]REACTION TO HCL; CALCITE CEMENT SLI

""" TRACE KAOLINITE; HIGH SPHERICITY; MOD

T

Mwm(ggwéAégj
| 7

"""""AMOUNTS OF FREE XLN CALCITE FILL FRAGS

TRACE EMBEDED BLACK LITHIC CLAST FRAGS

"""""INTERBEDED WITH CARBONACEOUS SHALE

IAND SILTSTONES; HIGH GAS IN SANDS.

SHALE=LIGHT MEDIUM GRAY OCC DARK GRAY;

MOD HARD FIRM; CRUMBLY SLI BRITTLE

"MUYTENACITY:; MASSIVE PLATY TO TABULAR
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MUD LOSSES 26 B;HR

WOB 17K

RPM 70

PP 1825

GPM 266

DAY TOUR

|
E
|
|

0080T

0060T

=
I

CUTTINGS HABIT; DULL OCC WAXY TO

RESINOUS LUSTER; SMOOTH SLI CLAYEY

~ 1

] YT R R B |
“im-.

MAX GAS 448u

—

/

] YT R R B |
“iIm-
] YT R R B |
“iIm-

§ CG 1263u

GAS 416u

\ Vo
Ll L
MW IN 9.3 VIS 46 PH 10.
/ /’ //
/ “s /
MWprngB 3PHO. I
/ //) {‘ T
i o
(
<\\ & ‘
C-54321\ \
SRR
/ ‘s‘ ‘\

iy

s

TO SILTY TEXTURE; GRADING INTO LIGHT

GRAYISH BROWN MOD HARD SILTSTONE;

LOW GAS READINGS IN SHALE.

SANDSTONE = WHITE; LIGHT GRAYISH WHITE;

FINE TO VERY FINE GRAINS; WELL SORTING;

SUBANGULAR TO ROUNDED; MODERATE TO

HIGH SPHERICITY; 10% UNCONSOLIDATED

QUARTZ XL'S; TRACES OF CALCITE CEMENT

WITH DOMINANT SILICA MATRIX; <5% BLACK

LITHIC CLASTS IN SANDS; SILTSTONE

APPEARS GRADING TO SHALE; TRACES OF

KAOLINITIC SANDS; MODERATE TO HIGH GAS

ASSOCIATED WITH SANDSTONES.

iy Y B B |
e — -

iy Y B B |
e — -

iy Y B B |
e — -

iy Y B B |
e — -
iy Y B B |

iy Y B B |
e — -

AX GAS 642u

~

COAL = BLACK; DARK GRAYISH BLACK;

PULVERULENT TO TO SLIGHTLY CRUMBLY;

= HACKLY TO IRREGULAR FRACTURES; NODULAR

TO WEDGELIKE FRACTURES; WAXY TO GREASY

LUSTER; SMOOTH TEXTURE; INTERBEDDED IN
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<50 Avg WO 0>
MUD LOSSES 68 BBLSHR

|
E

000TT

00TTT

MW IN/9.

(

4VIS 50

== 100K
- 1 1 1 [RERENI
--. u-. 1 1 1 1 Coz 25K> 100K>"
< Flare Ht. 100>/ 100K>[""
[RERENI
100K>|
X GAS 170u

100K>_

el 110
-

e e 11
-

e e 11
-

e e 11

p— el 110

e e 11
-

iy Y B B |
e — -

iy Y B B |
e — -

iy Y B B |

iy Y B B |
e — -

iy Y B B |
e — -

iy Y B B |
e — -

§CG 1277u

MAX GAS 294u

|
N/

7
7 CG 1172u

SHALES AND SANDSTONES; HIGH GAS VALUES.

CARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK; DENSE TO CRUMBLY; PLANAR

TO SPLINTERY FRACTURES; ELONGATED TO

TABULAR CUTTINGS; EARTHY TO SLIGHT WAXY

LUSTER,; SILTY TO SLIGHT CLAYEY TEXTURE;

VISIBLE DEGASSING OF COAL OBSERVED;

SILTSTONE APPEARS GRADING TO DARKER

CARBONACEOUS SHALE; HIGHER GAS WITH

COALS AND SANDS.

SILTSTONE = LIGHT TO MEDIUM GRAY WITH

OCCASIONAL DARK GRAY HUES; SLIGHTLY

DENSE TO BRITTLE; IRREGULAR TO

SPLINTERY FRACTURES; PLATY TO WEDGELIKE

CUTTINGS; SLIGHTLY GREASY TO EARTHY

LUSTER; SILTY TO SLIGHT CLAYEY TEXTURE;

5% COAL OBSERVED WITH VISIBLE DEGASSING

<5% KAOLINITIC SANDS; MODERATE GAS.

SANDSTONE = LIGHT TO MEDIUM GRAY WITH



|
|
|

WF 200@ 11370

10984TVD NIGHT TO!

R

00ZTT

00€TT

AX GAS 469u

NgAX GAS 1229u

""" OFF WHITE OCCURANCES; FEW MEDIUM TO

PREDOMINATELY FINE GRAINS; FAIR TO WELL

""" SORTING; SUBANGULAR TO ROUNDED; HIGH TO

MAX GAS 306u

i

""" MODERATE SPHERICITY; FEW UNCONSOLIDATED

QUARTZ GRAINS <5% TO FIRMLY FRIABLE;

HIGHER % OF SILICA CEMENT THAN CALCITE;

""" 5-8% KAOLINITIC SANDS; ABUNDANT COAL

""" PRESENT; SILTSTONE GRADING TO SHALE;

— -
iy Y B B |

iy Y B B |

iy Y B B |

iy Y B B |
-

iy Y B B |

::—-.-I (] |KK
=T
::—-.-I (] |KK
=T
::—-.-I (] |KK
=T
::—-.-I (] |KK
=T
::—-.-I (] |KK
=T
::—-.-I (] |KK
=T
p— ——fl -1 11

/}J CG 1252u

MAX GAS 360u

HIGH GAS WITH COAL AND SANDSTONES.

= COAL = DARK GRAY TO BLACK; SLIGHTLY

= CRUMBLY TO PULVERULENT; IRREGULAR

FRACTURING; PLATY TO TABULAR CUTTINGS;

MAX GAS 421u

\ l\‘ N
¢ ‘(

lewg

\

Yoo

MW, OUT 9.3 VIS 42 PH 9.7
U\

\

N NN

" SLIGHT WAXY TO DULL LUSTER; SMOOTH

TEXTURE; INTERBEDDED IN SHALES AND SAND

HIGH GAS VALUES OBSERVED.

""*"MSANDSTONE= WHITE TO BROWNISH GRAY;

gC& 1231u

SLIGHTLY HARD TO FRIABLE; SUBROUNDED TO

""""SUBANGULAR; WELL SORTED; PREDOMINATELY
[ARRRNI

GRAIN SUPPORTED; SLIGHT CALCITE CEMENT

WITH HIGGHER SILICA CEMENT; MODERATE



T
WOB 17K
RPM 70
PP 1975
GPM 266
<200 ROP §< 0>
<50 Avg WOB 0>

MUD LOSES 53BBLS/HR

ST ML

R

00vTT

00STT

009TT

et TR
e — - =it

et TR
e — - =it

=SPHERICITY; TRACES OF BLACK CARBONACEOUS

iy PTTTS  B |
bl T

J
CG 1231u

{ { ‘
CL-1500\CA+10 MBT 15 SOL 4.5
VA

""""FRAGMENTS; CLEAR WHITE CRYSTALLINE

FREE CALCITE FILL; INTERBEDDED DARK GRAY

""*"*"SHALES AND BLACK CARBONACEOUS SHALES;
[ARRRNI

HIGH GAS IN SANDS.

1
I
I
I
I
1
1
=
[T

iy PTTTS  B |
- -
iy PTTTS  B |
- -
iy PTTTS  B |
- -
iy PTTTS  B |
- -
iy PTTTS  B |
- -
iy PTTTS  B |

<0 TH Gas

1K>

100

SHALE= DARK GRAY TO LIGHT GRAY; HARD TO

BRITTLE TENACITY; IRREGULAR TO

SPLINTERY FRACTURES; MASSIVE TABULAR

""" TO ELONGATED CUTTINGS HABIT; DULL

MMMEARTHY LUSTER; SMOOTH SILTY TEXTURE;

Cco2

Flare Ht.

5
:

G 1015u

25K>y

100>

\

/ / /
/ / -
<10 , JEthn €

¢ ¢

10

100

100K>

100K>

"""""INTERBEDDED DARK BLACK COAL BEDS;

HIGH GAS IN COAL BEDS.

COAL= BLACK ; CRUMBLY BRITTLE TENACITY;

IRREGULAR BLOCKY FRACTURE; MASSIVE

'WEDGE LIKE CUTTINGS HABIT; SMOOTH

VITREOUS SEMI-METALIC LUSTER; SMOOTH

'TEXTURE; INTERBEDDED WITH BROWNISH

BLACK CARBONACEOUS SHALE AND

SILTSTONES; HIGH GAS READINGS IN COAL

Vil
MW I N 9/3 VIS 52 PH 10.3
\ \

BEDS WITH TRACES OF CLEAR XL'N



9/22/2009

11288'TVD

CAMEO @ 1157%

WOB 18K

RPM 70

PP 2050

GPM 266

|
Ji
E

004TT

008TT

MAX GAS 8

C& 920u

b))
MwéuTQgVB44 H 9.4

CALCITE FILL FRACTURES GIVING WAY TO

HIGHER GAS READINGS IN ZONES WITH

FRACTURE FILL OBSERVED.

MAX GAg'422u

SILTSTONE= BROWNISH GRAY TO BROWN;

HARD TO FIRM; BLOCKY IRREGULAR FRACTURE;

MASSIVE PLATY CUTTINGS HABIT; DULL

EARTHY LUSTER; GRITTY GRANULAR TEXTURE

""""\GRADING TO VERY FINE GRAIN BROWNISH

MAX GAS 720u

"""""!GRAY AND FRIABLE SANDSTONES; HIGH GAS.

COAL= BLACK TO BROWNISH BLACK; BRITTLE

CRUMBLY TENACITY; IRREGULAR BLOCKY
[ARRRNI

MAX GAS 1167u

"""FRACTURE; MASSIVE WEDGELIKE CUTTINGS

HABIT; METALIC VITREOUS LUSTER; SMOOTH

TEXTURE; INTERBEDDED BROWNISH BLACK

CARBONACEOUS SHALES AND SANDSTONES;

HIGH GAS IN THIN COAL BEDS.

""*""SANDSTONE= CLEAR TO WHITE; LOOSE
[ARRRNI

""*"*"""MEDIUM QUARTZ GRAINS; SUBROUNDED TO
[ARRRNI

"MUNYSUBANGULAR: WELL SORTED:; PRIMARILY




GRAIN SUPPORTED; HIGH SPHERICITY;

""" TRACES OF BLACK CARBONACEOUS FRAGMENTS

EMBEDDED; INTERBEDDED COAL BEDS WITH

HIGH GAS READINGS.

N\ \

MW M\l 9.4 VIS\53
i SILTSTONE = LIGHT TO DARK GRAYISH BLACK
L

MW OUT 9.4 VIS 43

MAX GAS 802u

WITH OCCASIONAL BROWN HUES; BRITTLE TO

006TT

MAX
CRUMBLY; ELONGATED TO TABULAR CUTTINGS;

SLIGHT WAXY TO EARTHY LUSTER; SILTY TO

CeG 1252u
§3 GRITTY TEXTURE; INTERBEDDED IN SHALES

AND SANDSTONE; MODERATE GAS VALUES.

P D - CARBONACEOUS SHALE = DARK GRAYISH BLACK
[ARRRNI

MAX GAS 423u

\\
(
\\ TO MEDIUM GRAY; DENSE TO BRITTLE;
‘:‘
/
Ve IRREGULAR TO CONCHOIDAL FRACTURES;
MASSIVE TO WEDGELIKE CUTTINGS; EARTHY

!
i

<200 0 Ttl Gas 1K><10 \ \ Meth€-1

<50 Avg W - L ko
‘:_‘:'_j C Ut MAX GAS T
— e E Flare Ht.
M-
=T . [=5-c6 11200
ROLLINS @ 12024' =i
i [ETE IR
M-
11637'TVD =
e

TO SLIGHT RESINOUS LUSTER; SILTY TO

000¢T

SMOOTH TEXTURE; MODERATE GAS WITH COAL

SEAMS.

100

100K>

""" SANDSTONE = BROWN TO GRAYISH WHITE

WITH UNCONSOLIDATED WHITE XL'S; FINE TO



COZZETTE @
11850'TVD

;

00TZCT

00cc1
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I\@AX GAS 1169u

MAX GAS 1256

— - (I B T | [
——— [(EEE RN NN \\
— - (I B T | \ i
e [ g
/
im0 LT ‘/
- o N R | | \‘ i
- o N R | \
——— [(EEE RN NN (
\
MW IN 9.3 VI
¢

=
//‘
| ‘/ [ARRRNI
c-4321
/ /
: L R I B B | { /
——— EERERERRL |
|
[ ™ - -- LI R B B | \ [ARRRNI
:— ______ (NN NN // (TTETT
[ ™ - -- LI R B B | \‘ [ARRRNI
- {
/ (
:_ ------ LI R B B | \ \‘& [ARRRNI
:.-_..-_. LI R N B B N | // \) [ARRRNI
NN TR RN ‘\\ \\ T
| L L AL I B B B | | \‘\ [ARRRNI
/(
O 000000000 \ \ booood!
L

§CG 1263u

El- -

""" VERY FINE GRAINS; WELL SORTED; ROUNDED;

""" HIGH SPHERICITY; VERY FIRM TO FRIABLE;

HIGH SILICA CONTENT; ABUNDANT QUARTZ

XL'S; GRAIN SUPPORTED WITH SMALL %

CALCITE CEMENT PRESENT; 5% KAOLINITIC

SANDS; 5-8% COAL OBSERVED; MODERATE TO

HIGH GAS VALUES WITH SANDSTONES AND

COAL SEAMS.

SILTSTONE = DARK GRAY TO LIGHT GRAYISH

BROWN; BRITTLE TO CRUNCHY; IRREGULAR TO

CONCHOIDAL FRACTURES; MASSIVE TO

WEDGELIKE CUTTINGS; DULL TO SLIGHT

SPARKLY LUSTER; GRITTY TO SILTY TEXTURE

5-8% COAL OBSERVED; SILTSTONE APPEARS

GRADING TO DARKER SHALES; MODERATE GAS

IN SILTSTONE WITH HIGHER GAS IN COAL.

= COAL = DARK GRAYISH BLACK TO BLACK;

BRITTLE TO PULVERULENT; IRREGULAR TO

PLANAR FRACTURES; TABULAR TO ELONGATED;

SLIGHT WAXY TO EARTHY LUSTER; SMOOTH
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NIGHT TOWER E

WOB 18K

RPM 70

PP 2110

GPM 270

1

00€CT

00 74"
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il
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MX}VIN%)4VI

TEXTURE; INTERBEDDED IN CARBONACEOUS

[RERN}
| SHALES AND SILTSTONES; SILTSTONES ARE
46

| GRADING TO SHALES; 5% KAOLINITIC SANDS

\ N
MW OUT9.4 VIS 45
\ | |
|

OBSERVED; HIGHER GAS VALUES IN COAL

SEAMS.

| CARBONCEOUS SHALE = DARK GRAYISH BLACK

BRITTLE TO CRUNCHY; IRREGULAR TO

MAX GAS 448u

SPLINTERY FRACTURES; ELONGATED TO

TABULAR CUTTINGS; EARTHY TO SLIGHT

POLISHED LUSTER; SLIGHTLY GRITTY TO

SILTY TEXTURE; OCCURS WITH SILTSTONES

AND SANDSTONES ALTERNATING THICKNESS;

MAX GAS 1243u

CG 1272u

MOERATE GAS VALUES.

SILTSTONES= BROWNISH GRAY TO GRAY; HARD

HARD FIRM; PLATY IRREGULAR FRACTURE;

DUMP POSSUM BELLY

i

MASSIVE CUTTINGS HABIT; DENSE TO CRUMBLY

TENACITY; DULL EARTHY AND OCCASIONAL

SPARKLING LUSTER; GRITTY TO GRANULAR

=TEXTURE: INTERBEDDED BLACK BROWNISH

600/CA+20 MBT 15.0\SOL 5§

CARBONACEOUS SHALES; EMBEDDED THIN
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12137'TVD
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MUD LOSES 50BBL/H

Rt SV AR

009¢1

9/23/2009

RNy vy

00421

00S¢T

Ff

100K>"""""|COAL BEDS GIVING HIGH GAS READINGS.

MAX GAS 12591 S 822BE
<07 Tt Gas 1
— [NRRNRI
<0 02 25K> . 100K |
G 1199u MW IN 9.3 VIS 48 PH 9.7 -
<0 Flare Ht. 100><10 | Prop/
MW OUT 9.3 VI

COAL= BLACK; CRUMBLY TENACITY;

IRREGULAR BLOCKY FRACTURE; MASSIVE

00K>|

'WEDGELIKE CUTTINGS HABIT; VITREOUS

§/IAX GAS 1256u

7
AX GAS 1432u

INTERBEDDED WITH CARBONACEOUS SHALES

AND SILTSTONES; HIGH GAS READINGS

IASSOCIATED WITH COAL BEDS.

SANDSTONE= WHITE; VERY FINE TO FINE

— MAX GAS 1310u

MAX GAS 565u

GRAINS; HARD TO FRIABLE; SUBROUNDED TO

SUBANGULAR; WELL SORTED; DOMINANT

GRAIN SUPPORT; SILICA CEMENT MATRIX;

INTERBEDDED COAL SEAMS WITH

HIGH GAS READINGS.

EHGH SPHERICITY; NO REACTION TO HCL
'TRACES OF BLACK CARBONACEOUS FRAGMENTS

COAL= DARK BLACK GLASSY; HARD TO

BRITTLE; BLOCKY IRREGULAR FRACTURE;

l\//IW IN 9/3 v(s 50 PH 10.2
I

MASSIVE WEDGELIKE CUTTINGS HABIT;



MUS LOSES 26BBLS/H

/ /
( (0
MW OUT'9.3 VS 52 PH 10
I METALIC VITREOUS LUSTER; SMOOTH
TEXTURE; INTERBEDDED WITH CARBONACEOUS

Z:N THIN COAL BEDS.

MAX GAS 449u

MAX GAS 668u

SHALES AND SILTONES; HIGH GAS READINGS

SILTSTONE = DARK GRAYISH BROWN TO DARK

GRAY; VERY TOUGH WITH SILICA CEMENT TO

SLIGHTLY BRITTLE; IRREGULAR FRACTURES;
[ARRRNI

""" TABULAR TO WEDGELIKE CUTTINGS; SLIGHT

7 CG 1165u

008¢T

DAY TOUR

POLISHED TO EARTHY LUSTER; SILTY TO
[ARRRNI

GRITTY TEXTURE; <5% COAL OBSERVED AND

""" TENDING TO INCREASE FOR NEXT SAMPLE;

MODERATE GAS VALUES WITH HIGHER

= READINGS IN COAL SEAMS.

SANDSTONE = WHITE; LIGHT TO MEDIUM GRAY

"""" TR = FINE TO VERY FINE GRAINS; VERY WELL

SORTING; FIRMLY FRIABLE TO HARD; WELL

ROUNDED TO ROUNDED; VERY HIGH

006¢T

/MW OUT 9.4 VIS 46
/ J l}l’ SPHERICITY; 30% OF UNCONSOLIDATED

SANDS WITH 5% KAOLINITIC; DOMINANT

iﬁ
?
|
|
fi

SILICA MATRIX AND CEMENT; OCCURANCES OF



ROPL

<200

<50 Avg Wi

AT

WOB 18-20K

RPM 70

PP 2150

GPM 270

=

NIGHT TOWER

CORCORAN CM 13130'MD,

12741'TVD

000€T

00TET

e TE-. -

e TE-. -

e TE-. -

AX GAS 314u

BLACK LITHICS <3% IN SAMPLES; MODERATE

GAS VALUES IN SANDS AND HIGHER READINGS

MAX GAS 356u

IN COALS.

CARBONACEOUS SHALE = DARK GRAYISH BLACK

TO DARK BROWNISH BLACK; SLIGHTLY DENSE

TO CRUMBLY; IRREGULAR TO CONCHOIDAL

Flare Ht.
S 421u

100>

100K>]

0K>

FRACTURES; MASSIVE TO TABULAR CUTTINGS;

= SLIGHT POLISHED TO DULL EARTHY LUSTER,;
[ARRRNI

SMOOTH TO SILTY TEXTURE; SILTSTONE

APPEARS GRADING TO DARK SHALES;

MODERATE GAS IN SHALES.

§ MAX GAS 1228u

§CG 1289u

SANDSTONE= WHITE TO BROWNISH GRAY;

HARD TO FRIABLE;FINE TO VERY FINE GRAIN;

SUBROUNDED TO SUBANGULAR; DOMINANT GRAIN

SUPPORT; SILICA CEMENT MATRIX; TRACE OF

PH 1

BLACK CARBONACEOUS FRAGMENTS EMBEDDED;
[ARRRNI

""""""MODERATE SPHERICITY; HIGH GAS.
[ARRRNI

SILTSTONE= LIGHT GRAYISH BROWN; HARD TO
[ARRRNI

FIRM: IRREGULAR BLOCKY FRACTURE: MASSIVE



WOB 22K
RPM 70

9/24/2009

|

MUD LOSES 82BBLS/HR

|

00c€ET

00€ET

" TO PLATY TO WEDGLIKE CUTTINGS HABIT;
"ISPARKLING FROSTED LUSTER; GRITTY TO
"IGRANULAR TEXTURE; INTERBEDDED WITH

"IDARK GRAY PLATY ELONGATED FRACTURE
[ARRRNI

"ISHALES; LOW GAS READINGS IN SILTSTONES.

.0

MW QUT 9.4 VIS 52 PH/9.7
A

"SHALE= DARK GRAY TO GRAY; HARD TO FIRM;

"PLATY IRREGULAR FRACTURE; MASSIVE PLATY

TABULAR CUTINGS HABIT; DULL WAXY

"LUSTER; SMOOTH TO SILTY; GRADING TO

CG 1176u
y

/
/

"ILIGHT BROWNISH GRAY; HARD TO BLOCKY

"IGRITTY GRANULAR SPARKLING SILTSTONE; LOW

"IGAS READINGS IN SHALE AND SILTSTONES.
[ARRRNI

"INOTE: TD WELL AT 13338'MD/12948'TVD ON

" 9/24/2009 03:38:00 HRS

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.









