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EXXONMOBIL PCU 296-5A07 8/31/2011

<10 Meth C-1 100K>
. <0 Ttl Gas 1.5K> ppm
<100 ROP 0> Depth|  Lithology units <10 Ethn C.2 100K Remarks
4
fi/hr <330 co2 90K>k10 Prop C-3 100k Survey Data, Mud Reports, Other Info.
m
<80 Avg WOB 0> PP <10 Butn C-4 100K>
< >
Klbs 0 Flarff At 100219 Pent C-5 100K>

CANRIG DRILLING TECHNOLOGY DML COMMENCED

LOGGING THE PCU 296-5A07 WELL ON

NB # 75" HC504ZX
39p75"HCR0 ROCK CHARACTERISTICS AND CONSTITUENTS

o -
o ——
UETS 2 X 12, 4 X 13 IN @468
IARE LISTED FROM MOST ABUNDANT TO LEAST
T | 1 1 1 1 1 1 1
mO LI CRRERRERNEY IABUNDANT PERCENTAGE OF SAMPLE.
T | 1 1 1 1 1 1 1
T | 1 1 1 1 1 1 1
T | 1 1 1 1 1 1 1
T | 1 1 1 1 1 1 1
- MW IN 9.1 VIS 52 PH 11.2
— GAS CALIBRATED TO S.P.LW.A.
—— ] 1 1 1 1 1 1
My " 00 MW OUT 9.1 VIS 42 PH 11.6
iR EERRERRERREY ' ' STANDARDS (2% ME = 100 UNITS).
—— ] 1 1 1 1 1 1
—— ] 1 1 1 1 1 1
1= MUD DATA @ 4768'
—n GAS CHROMOTOGRAPHY EQUIPMENT CALIBRATED
—— ] 1 1 1 1 1 1
—— ] 1 1 1 1 1 1
. MW 9.1 VIS 52 PV 14 YP 28
—n TO A TEST GAS COMPOSED OF THE FOLLOWING:
—— e | 1 1 1 1 1
o IAPI FL 7.8 GF S 8/14/17 pH 11.2
—— e | 1 1 1 1 1
—— e | 1 1 1 1 1
L- +40 MBT 1 L4l
iR ERRERREY CL- 200 Ca + 40 Sl METHANE = 10,130 PPM
—— e | 1 1 1 1 1
My 00 24 HR MUD LSS 0 BBLS
kel BE R RN NN NN N ETHANE:lOlOPPM

02/17/2011 @ 4681' MD.

0081

[T T i PROPANE = 1,000 PPM

[T T i I-BUTANE = 1,000 PPM

[T T i N-BUTANE = 1,000 PPM

|-PENTANE = 1,000 PPM



NIGHT TOUR

0061

CG lu
MW IN 9.1 VIS 60 pH 11.6
MW OUT 9.2 VIS 48 pH 11.4
0 Tl Gas 100><10 eth C-1 100K>|
330 CcOo2 90K><10 thn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>|
C-1
<10 Butn C-4 100K>|
<10 Pent C-5 100K>|

N-PENTANE = 1010 PPM

SHALE = MODERATE YELLOWISH BROWN TO

PALE YELLOWISH BROWN TO LIGHT GRAY;

PLANAR TO SPLINTERY TO HACKLY FRACTURE;

WEDGELIKE LIKE TO TABULAR TO FLAKY

CUTTINGS HABIT; EARTHY TO DULL LUSTER;

CLAYEY TO SMOOTH TEXTURE; THINLY

INTERBEDDED WITH SILTSTONE; SLIGHTLY

CALCAREOUS; MINOR CLAYSTONE IN SAMPLE

WITH MOST WASHED OUT DURING CLEANING.

NOTE: LOSE PARTIAL RETURNS AT 4959'.

REGAIN FULL RETURNS AT 4967'

SANDSTONE = OFF WHILE TO VERY LIGHT GRAY

OVERALL; PREDOMIINANTLY LOOSE GRAIN WITH

MINOR PRESERVED SAMPLES; VERY FINE TO

UPPER FINE GRAIN WITH TRACE MEDIUM GRAIN

SAND; WELL SORTED; MODERATE TO HIGH

SPHERICITY; ROUND TO SUBANGULAR; CLEAR

A

TO OPAQUE:; MINOR PRESERVED SPECIMEN



00TS

00¢s

\WITH SILICA AND CALCITE CEMENT; MODERATE

TO HIGHLY CALCAREOUS; FRIABLE TO MOD

HARD; NO VISIBLE HYDROCARBON INDICATORS;

NO ACCESSORY MINERALS; TRACE LIMESTONE

CG3u

FRAGMENTS IN SAMPLE.

NOTE: PARTIAL RETURNS @5152' WITH FULL

RETURNS @ 5175'".

CG3u

SANDSTONE = OFF WHITE TO TRANSPARENT;

PREDOMINANTLY LOOSE GRAIN WITH MINOR

PRESERVED SPECIMENS; LOWER VERY FINE

TO UPPER FINE GRAIN; MODERATE TO HIGH

SPHERICITY; WELL SORTED; ROUND TO SUB

ANGULAR; CLEAR TO OPAQUE; MINOR ABRASION

DUE TO PDC BIT ACTION; MINOR PRESERVED

SPECIMENS WITH SILICA AND MINOR CALCITE

CEMENT; MOD CALCAREOUS; GRADES TO

LIGHT GRAY SILTSTONE; FIRM FRIABLE TO

MODERATELY HARD.

SILTSTONE = PALE YELLOWISH BROWN TO MED



02/18/2011

|
|
|
|

<300

00€s

00vS

C-1

GRAY; HARD TO FRIABLE; IRREGULAR TO

HACKLY FRACTURE; PLATY TO TABULAR TO

}

WEDGELIKE; GRITTY TO SUCROSIC TEXTURE;

SPARKLING TO SLIGHT EARTHY LUSTER; GRADE

TO LIGHT GRAY SANDSTONE.

SHALE = MODERATE YELLOWISH BROWN TO

PALE YELLOWISH BROWN TO GRAYISH RED;

FLAKY TO ELONGATED TO WEDGELIKE CUTTINGS

HABIT; CLAYEY TO MATTE TEXTURE; GRADES

TO PALE YELLOWISH ORANGE SILTSTONE;

EARTHY TO DULL LUSTER; FIRM TO CRUMBLY

TENACITY.

SILTSTONE = PALE YELLOWISH BROWN TO

GRAYISH RED TO MOD YELLOWISH BROWN;

PLATY TO FLAKY TO WEDGELIKE CUTTINGS

CG2u
MW IN 9.1 VI 59 pH 11.2
MW OUT 9.1 VIS 61 pH 10.8
CG3u (
C-1
CG2u
<0 Ttl Gas 100><10 Meth C-1 100K>|

HABIT; SILTY TO GRITTY TO SUCROSIC TEXT,;

GRADATION AND INTERBEDDED WITH VERY

LIGHT GRAY SANDSTONE; THINLY INTERBEDDED

'WITH MODERATE YELLOWISH BROWN SHALE;

SPARKLING LUSTER; TRACE LOOSE VERY FINE



DAY TOUR

009S

00.S

/—/—,\,\/\’/_\//\_’\\’/_/

CG1u

MW IN 9.1 VIS 60 pH 11.1

MW OUT 9.2\VIS 52 pH 10.6

C-1

CG2u

i
%

MW IN 9.24 V;S 58 pH 9.9

GRAIN SAND IN SAMPLE FRAGMENTS.

SHALE = MODERATE YELLOWISH BROWN TO

PALE YELLOWISH BROWN W/TRACE GRAYISH

RED; PLATY TO ELONGATED TO FLAKY CUTTING

HABIT; CLAYEY TO SMOOTH TO MATTE TEXT,;

EARTHY TO DULL LUSTER; GRADATION AND

INTERBEDDED WITH SILTSTONE; CRUMBLY TO

CRUNCHY TENACITY.

SILTSTONE = MEDIUM GRAY TO OLIVE GRAY TO

LIGHT OLIVE BROWN; TENACITY IS DENSE TO

BRITTLE; FRACTURES FROM IRREGULAR TO

BLOCKY; CUTTINGS ARE MASSIVE TO TABULAR;

EARTHY TO WAXY TO DULL TO OCCASIONALLY

SLIGHTLY SPARKLING LUSTER; GRITTY TO

SILTY TEXTURE; THICK STRUCTURE;

INTERBEDDED WITH SHALE AND SANDSTONE,

OCCASIONAL GRADING TOWARDS FINE GRAINED

SANDSTONE.

SHALE = MEDIUM GRAY TO PALE OLIVE WITH



008S

006S

MW OUT S;)JVIS 56 pH 9.8

DUSKY YELLOW HUES; BRITTLE TO SLIGHTLY

CRUMBLY TENACITY; FRACTURES FROM PLANAR

TO OCCASIONALLY SPLINTERY; CUTTINGS ARE

CG3u

PLATY TO TABULAR; SMOOTH TEXTURE; THIN

TO LAMINAE STRUCTURE.

SANDSTONE = TRANSLUCENT TO LIGHT GRAY TO

WHITE WITH SLIGHT MODERATE RED HUES;

DOMINATE QUARTZ FRAMEWORK WITH TRACE

IAMOUNTS OF BLACK LITHIC CLASTS

INTERBEDDED; FINE TO MEDIUM GRAINED WITH

FAIR TO WELL SORTING; ANGULAR TO

SUBANGULAR WITH LOW TO MODERATE

CG 4u

5
“J
|

SPHERICITY; MODERATE HARD TO FIRMLY

FRIABLE WITH ABUNDANT LOOSE GRAINS IN

SAMPLE; MATRIX SUPPORT; MODERATE STRONG

REACTION WITH HCL SUGGEST CALCITE CEMENT

NO VISIBLE BEDDING STRUCTURE;

MAX GAS 78u

INTERBEDDED WITH SILTSTONE AND SHALE.

NOTE = TRIPPED OUT OF HOLE AT 5958' MD

TO LAY DOWN DIRECTIONAL TOOLS.



2/19/2011
p2/19/20 SURVEY @ 5919': INC 0.09, AZI 349.16

NIGHT TOUR TG 14 MW IN 9.2 VIS 57 pH 10.
GHTTOU G ldu 912 VIS o7 pH 10.9 TVD 5819.92

MW OUT 9.3 VI$ 52 pH 10.3
SHALE = MODERATE YELLOWISH BROWN TO

<300 0> 0 Til Gas 100><10 100K>GRAYISH RED TO MEDIUM GRAY; PLATY TO

<80 Avg 0> - 30 co2 90K>k10
- 1 1
__________ T Flare Ht. 100><10
) T CG 4u
- <10
DAY TOUR
<10
- 1 1 1 1
- 1 1 1 1
- 1 1 1 1

0009

100K>|

ELONGATED TO SCALY CUTTINGS HABIT; DULL

100K>|
TO EARTHY LUSTER; PLANAR TO SPLINTERY

100K>|
TO ANGULAR FRACTURE; MATTE TO CLAYEY

100K>|
TEXTURE; GRADES TO PALE YELLOWISH BROWN

SILTSTONE.

MAX GAS Cc-2,
SILTSTONE = MEDIUM GRAY TO OLIVE GRAY TO

- trrrn LIGHT OLIVE BROWN TO OCCASIONAL

GRAYISH RED HUES; TENACITY IS BRITTLE TO

i tet Ggu DENSE TO SLIGHTLY CRUNCHY; FRACTURES

. - FROM BLOCKY TO PLANAR TO SLIGHTLY
IRREGULAR; CUTTINGS ARE MASSIVE TO
e LT LI B B |
= trreern TABULAR; WAXY TO EARTHY WITH A SLIGHT

00719
]
I
]

= trreern SPARKLING LUSTER; GRITTY TO SILTY

———————. i TEXTURE WITH SOME SPECIMENS BEING

GRANULAR AND GRADING TOWARDS FINE



|
§
I
?

WASATCH G 52'

0029

00€9

MW IN 9.2 VIS 56(pH 10.7

MW OUT 9.3 VIS 51 pH 10.2

GRAINED SANDSTONE; THICK STRUCTURE.

SANDSTONE = LIGHT OLIVE GRAY TO MEDIUM

GRAY TO PALE BROWN TO WHITE WITH

CG 7u

MAX GAS 15u

MODERATE BROWN TO LIGHT OLIVE BROWN

SPECKS; QUARTZ FRAMEWORK WITH

APPROXIMATELY 5-10% BLACK LITHIC CLASTS

/AND 10% MODERATE BROWN TO LIGHT OLIVE

BROWN SEDIMENTS; FINE TO MEDIUM GRAINED

CG 13u

C-1

|
i

WITH FAIR TO SEMI WELL SORTING;

OCCASIONAL SPECIMENS ARE TRANSLUCENT;

SUBROUND TO SUBANGULAR WITH MODERATE

SPHERICITY; FIRMLY FRIABLE; MATRIX

SUPPORT; STRONG REACTION WITH HCL

MW IN 9.2 VIS 55 pH 9.7

MW OUT 9.3 VIS 49 pH 9.4

SUGGESTS CALCITE CEMENT.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM GRAY

TO MEDIUM BLUISH GRAY WITH OCCASIONAL

GRAYISH BLUE TO DUSKY YELLOW HUES;

BRITTLE TO SLIGHTLY CRUMBLY TENACITY;

FRACTURES FROM PLANAR TO SPLINTERY;

ICUTTINGS ARE PLATY TO TABULAR; DULL TO



b
§

0019

0059

)9

WAXY LUSTER; SMOOTH TEXTURE; THIN TO

SLIGHTLY THICK STRUCTURE; INTERBEDDED

WITH SANDSTONE AND SILTSTONE.

SILTSTONE = MODERATE BROWN TO MODERATE

RED TO MEDIUM GRAY; BRITTLE TENACITY;

FRACTURES FROM IRREGULAR TO BLOCKY;

CUTTINGS ARE TABULAR TO SLIGHTLY

WEDGELIKE; EARTHY TO DULL LUSTER; GRITTY

TO SILTY TEXTURE; THIN STRUCTURE;

INTERBEDDED WITH SANDSTONE AND SHALE;

OCCASIONAL GRADING TOWARDS FINE GRAINED

MAX GAS 80u
Cc-321
G 11u
< Ttl Gas 100><10 Meth|C-1 100K>|
<330 Cco2 90K>§10 Ethn C-2 100K>|
< Flare Ht. 100><10 PropC-3 100K>|
<10 ButryC-4 100K>|
<1 Pent'C-5 100K>
MW IN 9.3 VIS 56 pH 9.5
\
“‘\
M\Q/ OUT 9.35 VIS 53 pH 9.0
i
|
|
\
/
CG 14u [

SANDSTONE; OCCASIONAL SPECIMENS ALSO

HAVE A SLIGHT PALE GREEN HUE.

SANDSTONE = WHITE TO LIGHT GRAY TO LIGHT

OLIVE GRAY; DOMINATE QUARTZ FRAMEWORK;

MEDIUM TO FINE GRAINED WITH FAIR SORTING

SUBANGULAR TO SUBROUNDED WITH MODERATE

TO LOW SPHERICITY; FIRMLY FRIABLE;

CALCITY CEMENT AS INDICATED BY A STRONG

REACTION WITH HCL; MATRIX SUPPORT; NO



WASATCH | @ %;782

T

0019

0089

~—___

) J

\VISIBLE BEDDINGS STRUCTURE.

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

TO MEDIUM BLUISH GRAY WITH MODERATE RED

HUES; BRITTLE TO SLIGHTLY CRUMBLY;

FRACTURES FROM PLANAR TO SPLINTERY TO

IRREGULAR; CUTTINGS ARE TABULAR TO SCALY

TO SLIGHTLY PLATY; DULL TO EARTHY LUSTER

SMOOTH TEXTURE; THIN TO SLIGHTLY THICK

STRUCTURE.

SILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM

GRAY; DENSE TO BRTTLE TENACITY;

FRACTURES FROM IRREGULAR TO BLOCKY;

CUTTINGS ARE MASSIVE TO TABULAR; WAXY TO

MAX GAS 539u
|
|
MW IN 9.3 VIS 60 pH 9.9
MW OUT 9.4 VIS 60 pH 9.8
CG 25u

SPARKLING LUSTER; GRITTY TO SILTY

TEXTURE; THICK TO MASSIVE STRUCTURE;

GRADING TOWARDS FINE GRAINED SANDSTONE.

SANDSTONE = MEDIUM LIGHT GRAY TO MEDIUM

GRAY WITH SLIGHT PALE GREEN HUE TO

OCCASIONALLY WHITE AND TRANSLUCENT:;



<300

0>

<80

0>

0069

000.

QUARTZ FRAMEWORK; FINE TO OCCASIONALLY

MEDIUM GRAINED WITH WELL SORTING;

SUBANGULAR TO SUBROUNDED WITH MODERATE

RESCALE GAS <0-500>

SPHERICITY; MODERATE HARD TO FIRMLY

FRIABLE; CALCITE CEMENT SUGGESTED BY A

STRONG REACTION WITH HCL; GRAIN SUPPORT

'WITH OCCASIONAL SPECIMENS DISPLAYING

MATRIX SUPPORT; NO VISIBLE BEDDING;

[\/I GAS 38u

INTERBEDDED WITH SILTSTONE AND SHALE.

CARBONACEOUS SHALE = BLACK TO GRAYISH

BLACK; DENSE TO BRITTLE TO CRUNCHY

TENACITY; FRACTURES FROM PLANAR TO

SPLINTERY; CUTTINGS ARE PLATY TO FLAKY

TO SLIGHTLY ELONGATED; RESINOUS TO

SLIGHTLY EARTHY LUSTER; SMOOTH TEXTURE;

LAMINAE TO THIN STRUCTURE; HIGH GAS

ASSOCIATED WITH SAMPLE.

Butn C-4

0 TGas  1.5K><10| 100K>
<330 co2 90K><10 | 100K>
|
‘
//
0 Flare Ht. 100><19’ Prop C-3 100K>|

100K>|

100K>|

SHALE = MEDIUM DARK GRAY TO MEDIUM

BLUISH GRAY; BRITTLE TENACITY; PLANAR TO

SLIGHTLY SPLINTERY FRACTURING:; CUTTINGS



EET—" c;mu

|

IARE PLATY TO SCALY; DULL TO WAXY LUSTER;

SMOOTH TEXTURE; THIN STRUCTURE;
INTERBEDDED WITH SILTSTONE, SANDSTONE
IAND CARBONACEOUS SHALE.

SILTSTONE = MEDIUM DARK GRAY TO OLIVE

\I
= \
o
S
| GRAY; DENSE TO SLIGHTLY TOUGH TENACITY;
MAX GAS 275u /
FRACTURES FROM BLOCKY TO IRREGULAR;
/ | ‘\‘
4 pH 9.9
{ CUTTINGS ARE MASSIVE TO TABULAR; EARTHY
\ \ \
MW OUT)9.3 V! 58 9.2
W po4p TO SPARKLING LUSTER; GRITTY TO SILTY
RN
CG273u [ ]
[ TEXTURE; MASSIVE TO THICK STRUCTURE;
\ OCCASIONAL SPECIMENS GRADING TOWARDS
Lo
MW 9.25 VIS 59 PV 20 YP 23
\‘{V “ Eﬁ SHALE; SOME INTERBEDDED CARBONACEOUS
|
R \
APIFILL 7.2 GFIS 0/18/24 pH9.8
ikl i SHALE.
N
™ M) \\T
CL-900 é€+2ox MBT 20.0 SOL 5.6
il
Vo
/
// /
24 HR MUD/LOSS/2028 BBU/S
N e COAL = BLACK; BRITTLE TO CRUMBLY
N S\
S

TENACITY; FRACTURES FROM BLOCKY TO
IRREGULAR; CUTTINGS ARE NODULAR TO FLAKY
TO WEDGELIKE; POLISHED TO RESINOUS TO
SLIGHTLY EARTHY LUSTER; SMOOTH TO CLAYEY
TEXTURE; THIN STRUCTURE; INTERBEDDED

\WITH CARBONACEOUS SHALE.




oov.

CG 332u

CARBONACEOUS SHALE = BROWNISH GRAY TO

BROWNISH BLACK TO GRAYISH BLACK;

TENACITY TO SLIGHTLY DENSE TO CRUNCHY;

L/IAX AS 390u
M

%AS 348u

SPLINTERY TO OCCASIONALLY CONCHOIDAL,;

CUTTINGS ARE TABULAR TO PLATY TO

WEDGELIKE; SMOOTH TEXTURE; THICK

STRUCTURE.

f 99u

SANDSTONE = MEDIUM LIGHT GRAY TO WHITE

\WITH APPROXIMATELY 15% BLACK LITHIC

CLASTS INTERBEDDED GIVING THE SAMPLE A

SALT AND PEPPER LOOK; QUARTZ FRAMEWORK;

FINE TO MEDIUM FINE GRAIN SIZE WITH WELL

L?Su

SORTING; SUBROUND TO SUBANGULAR WITH

MODERATE SPHERICITY; MODERATE HARDNESS;

GRAIN SUPPORT; MODERATE TO LOW REACTION

WITH HCL SUGGESTS SILICEOUS CALCAREOUS

CEMENT; NO VISIBLE BEDDING STRUCTURE.

/

SHALE = MEDIUM LIGHT GRAY TO LIGHT

BLUISH GRAY TO MEDIUM DARK GRAY;



0>

005,

0092

TENACITY RANGES FROM BRITTLE TO CRUNCHY;

FRACTURES FROM PLANAR TO SPLINTERY TO

SLIGHTLY BLOCKY; CUTTINGS ARE SCALY TO

PLATY TO TABULAR; WAXY TO DULL LUSTER

SMOOTH TEXTURE; THIN LAMINAE STRUCTURE

INTERBEDDED WITH CARBONACEOUS SHALE,

SILTSTONE AND SANDSTONE.

SILTSTONE = MEDIUM LIGHT GRAY TO

BROWNISH GRAY; BRITTLE TO SLIGHTLY

CRUMBLY TENACITY; FRACTURES FROM PLANAR

TO BLOCKY; CUTTINGS ARE TABULAR TO

SLIGHTLY WEDGELIKE; EARTHY TO WAXY TO

SPARKLING LUSTER; GRITTY TO SILTY

TEXTURE; THICK STRUCTURE.

NOTE: LOST RETURNS @ 7805'. REGAINED

/]
| |
| |
/ [
// | J/
|
|
0 Til Gas 15K><10 | | MethC-1
| |
]
<330 co2 90K><10 | | Ethnc-2
|
<0 Flare Ht. 100><10 ‘ | |Propc-3 100K>|
\
<10 | Butn c-4 100K>
SR B
| .
?10 [:» > ent C-5 100K>
S
|
[ ]
‘\
CG 45u \
\
“‘ ‘
| |
MW IN 9‘52\7"3 5 pH 9.9
r
|
| |
MWOUT\C). VIS 60 pH\9.5
|
CG 16u
NO RETURNS

PARTIAL RETURNS @ 7731' AND FULL RETURNS

BY 7917

SILTSTONE = MEDIIUM GRAY TO LIGHT GRAY;

HARD TO CRUNCHY TENACITY: SILTY TO



0061

9.2 VIS |55 pH 9.9

GRITTY TEXTURE; SPARKLING LUSTER; TRACE

LOOSE VERY FINE GRAIN SAND IN SAMPLE

FRAGMENTS; WEDGELIKE TO FLAKY TO SEMI

NODULAR CUTTINGS HABIT; GRADES TO LIGHT

GRAY SANDSTONE.

SHALE = MEDIUM GRAY TO LIGHT GRAY MOTTLE

WITH GRAYISH RED; PLATY TO SCALY TO

WEDGELIKE CUTTINGS HABIT; CLAYEY TO

MATTE TEXTURE; EARTHY TO DULL LUSTER,;

TRACE ACCESSORY MINERAL OF MICAS IN

SAMPLE FRAGMENTS; GRADES TO LIGHT GRAY

SILTSTONE.

SILTSTONE = MEDIUM GRAY TO GRAYISH RED

TO LIGHT GRAY; GRADATION AND INTERBEDDED

WITH SANDSTONE; IRREGULAR TO HACKLY

TO PLANAR FRACTURE; WEDGELIKE TO SCALY

CUTTINGS HABIT; GRITTY TO SUCROSIC TEXT,;

THINLY INTERBEDDED WITH SHALE.

CG Ou OUT 9.2NIS 60 pH 9.5
\‘\;
|
\
)
\
|
(
\
\
{
|
/
<\
\
CG 38u
CG 13u

SHALE = LIGHT GRAY TO MEDIUM GRAY TO



MINOR OLIVE GRAY; ELONGATED TO PLATY TO

WEDGELIKE CUTTINGS HABIT; CLAYEY TO

MATTE TEXTURE; SPLINTERY TO PLANAR TO

<300

MW IN 9.2 VIS 54 pH 11

MW OUT 9.2 VIS 52/pH 10.8

ém Meth €-1

HACKLY FRACTURE; THINLY INTERBEDDED WITH

LIGHT GRAY SILTSTONE; TRACE CARBONACEOUS

FLECKS IN SAMPLE FRAGMENTS.

SHALE = MEDIUM GRAY TO LIGHT GRAY TO

<80

0008

DARK GRAY; PLANAR TO SPLINTERY TO BLOCKY

FRACTURE; PLATY TO TABULAR TO ELONGATED

CUTTINGS HABIT; DULL TO EARTHY LUSTER;

MATTE TO SLIGHTLY SILTY TEXTURE; GRADES

TO LIGHT GRAY SILTSTONE.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY

HARD TO CRUNCHY TENACITY; PLATY TO SCALY

TO WEDGELIKE CUTTINGS HABIT; SILTY TO

GRITTY TO SUCROSIC; SPARKLING LUSTER

<0
330 Q Ethn C-2 100K>|
| |
|
|
L)
<0 <10 | Prop C-3 100K>
/
CG 34u /o
[
<1q/ Butn C-4 100K>
/
/
/
Z10 Pent C{5 100K>|
MW IN 9.2 VIS 55 pH 9.9
MW OUT 9.2 VIS 60 pH 9.5
CG 8u c-2/1

THINLY INTERBEDDED WITH SHALE AND LIGHT

GRAY SANDSTONE.

SHALE = MEDIUM GRAY TO LIGHT GRAY TO



GRAYISH RED; CRUNCHY TO CRUMBLY TEN;

MATTE TO SILTY TEXTURE; WEDGELIKE TO

TABULAR TO ELONGATED CUTTINGS HABIT;

EARTHY LUSTER; TRACE FLECKS OF

CARBONACEOUS SHALE IN SAMPLE FRAGMENTS.

NO RETURNS

MW IN 9.2 VIS 56 pH 10

MW OUT 9.2 VIS 53 pH 9.8

SHALE = MEDIUM GRAY TO LIGHT GRAY WITH

MINOR OLIVE GRAY; PLANAR TO SPLINTERY TO

BLOCKY FRACTURE; MATTE TO CLAYEY

TEXTURE; NO REACTION TO HCL; PLATY TO

SCALY TO WEDGELIKE CUTTINGS HABIT; GRADE

TO LIGHT GRAY SILTSTONE.

NOTE: LOST RETURNS @8527'.




S

OHIO CREEK 8400'

~—

%

i

%; Aﬁg WOB

<
N
<

0>
0>

1l

0018

00S8

NO RETURNS
NO RETURNS
NO RETURNS
<0 Tl Gas 1.5K><10 Meth C-1 100K>|
<330 CcOo2 90K><10 Ethn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|
CALIB GAS EQUIPMENT
<10 Pent C-5 100K>|




NOTE: REGAIN PARTIAL RETURNS @ 8587

0098

SAMPLE DEPTH.

SHALE = MEDIUM LIGHT GRAY TO MEDIUM

BLUISH GRAY TO OCCASIONALLY

02/20/2011 NA GAS 1764

- (I}
R MAX 7u

it R TR (]

WE 850 @ 8640’ - -

DAY TOUR -
== iy NMAXGAS 5350
______ S
______ S
= —— iy MAXGAS 3730

by .

o CG 343u
[ ——— - [ I |
-—— v [PTG 1034u
[ ————— T |

GRAYISH BLUE AND MODERATE RED; BRITTLE

TO CRUNCHY TENACITY; FRACTURES FROM

PLANAR TO SPLINTERY; CUTTINGS ARE PLATY

TO SCALY TO TABULAR; WAXY TO DULL LUSTER

SMOOTH TEXTURE; THIN STRUCTURE;

INTERBEDDED WITH SILTSTONE AND SANDSTONE

TRACE AMOUNTS OF CARBONACEOUS SHALE.

MW,,JOL?‘ 9.25 VIS 46 pH 9.1

CARBONACEOUS SHALE = GRAYISH BLACK TO

(
| |
i i

| BROWNISH BLACK; BRITTLE TO SLIGHTLY

DENSE TENACITY; FRACTURES FROM

PLANAR TO SPLINTERY TO SEMI BLOCKY;

1 CUTTINGS ARE WEDGELIKE TO PLATY; EARTHY
TO RESINOUS LUSTER; SMOOTH TO CLAYEY
TEXTURE; THIN STRUCTURE; TRACE AMOUNTS

ﬁOF PYRITE PRESENT AS AN ACCESSORY

38



e T

0068

0006

MINERAL.

AX GAS 183u
——— e 11 11
[T T i SANDSTONE = WHITE TO LIGHT GRAY;
——— e 11 11
——— e 11 11
[T T i DOMINATE QUARTZ FRAMEWORK WITH SOME
——— e 11 11
——— e 11 11
[T T i SPECIMENS CONTAINING APPROXIMATELY 10%
G 390u

BLACK LITHIC CLASTS GIVING THE SAMPLE A

SALT AND PEPPER LOOK; SOME SPECIMENS

Ei

DISPLAY A LIGHT GREEN HUE; FINE TO

COARSE GRAIN SIZE WITH POOR SORTING;

IANGULAR TO SUBANGULAR WITH LOW

SPHERICITY; MODERATE HARDNESS; GRAIN

MAX GAS 114u
SUPPORT; LOW REACTION WITH HCL SUGGESTS

SILICEOUS CEMENT.

SILTSTONE = MEDIUM GRAY TO MODERATE

4
= T T~ sau BROWN; TENACITY IS DENSE TO BRITTLE TO
= m———_— 100
= m———_— 100
= T T~ SLIGHTLY CRUMBLY; IRREGULAR FRACTURING;
——————— 100
——————— 100
[T T ettt CUTTINGS ARE TABULAR TO WEDGELIKE;
——————— 100
——————— 100
[T T ettt ) EARTHY TO WAXY TO SPARKLING LUSTER;
Ll T TSI B B B A | ‘\ ‘\
o — Ll NIRRT 4l
————m 1 <
‘ Meth Ci1 100K>SILTY TO GRITTY TEXTURE; OCCASIONAL

=== o TGas  15K><10| |

——maem I 1111 / /
—— e —ilririnn ‘

SPECIMENS GRADING TOWARDS FINE GRAINED
— = 00 [

<0 Flare Ht. 100><10 | | Prop C- 100K>

- ‘
- T ||
I £330 co2 90K><10 | | | Ethn CT 100K>

SANDSTONE; THIN STRUCTURE.



0016

0026

= =l 1111

= =l 1111

= =l 1111

= =l 1111

= =l 1111

= =l 1111

CG 497u

SHALE = MEDIUM GRAY TO MEDIUM BLUISH

GRAY TO MODERATE RED TO GREENISH GRAY;

MAX GAS 1446u

MUD DATA‘i‘

i
(|
MW 9.35 VIS 56 P\~17
TS\{%\
] )

BRITTLE TO CRUNCHY TENACITY; PLANAR TO

SLIGHTLY SPLINTERY FRACTURING; CUTTINGS

IARE PLATY TO SCALY; WAXY LUSTER; SMOOTH

TO MATTE TEXTURE.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

OVERALL; PREDOMINANTLY LOOSE GRAIN WITH

TRACE PRESERVED SPECIMENS; VERY FINE

TO UPPER FINE GRAIN WITH MINOR MEDIUM

GRAIN; TRANSLUCENT TO TRANSPARENT; WELL

MA§ GAS 2356u

SORTED; HIGH TO MODERATE SPHERICITY;

ROUND TO SUBANGULAR; TRACE ACCESSORY

MINERAL OF CHLORITE AND MICRO PYRITE;

PRESERVED SPECMENS SHOW PREDOMINANTLY

GRAIN SUPPORTED WITH SILICA AND TRACE

CG 451u

|
/
L e
(T
\ \
NN
\ \ \
b))
/‘ P
(( /
/ / /
\ \ \
\ \

NEANEAN

\
C-5,43,2,1\
\ \ \

\

/)

\
\

\

KAOLIN CEMENT; HARD TO FIRM FRIABLE;

1-3% CARBONACEOUS SHALE/COAL FLECKS IN

SAMPLE FRAGMENTS; HIGH GAS ASSOCIATED

\WITH EASILY FRIABLE SANDSTONE



00€6

0016

MAX GA$ 493u

NOTE: PARTAIL DROP IN FLOW @ 9205'.

REGAINED FULL RETURNS @ 9225'.

SANDSTONE = OFF WHITE TO TRANSPARENT;

PREDOMINANTLY LOOSE GRAIN; VERY FINE TO

CG 550u

UPPER FINE GRAIN WITH SOME MEDIUM GRAIN;

TRANSPARENT TO TRANSLUCENT; ROUND TO

SUBANGULAR; WELL SORTED; MODERATE TO

HIGH SPHERICITY; SOME FROSTING ON SAMPLE

FRAGMENTS; PRESERVED SAMPLES SHOW

IG POWER DOWN

ICALIB GAS EQUIPMENT

FRIABLE TO MOD HARD; 1-3% CARBONACEOUS

MATERIAL IN SAMPLE FRAGMENTS; TRACE

IACCESSORY MINERAL OF CHLORITE MICA,;

TRACE SPECIMENS OF CRYSTALLINE QUARTZ

\WITH ONE END TERMINATED IN SAMPLE.

MAX'GAS 1676u

SHALE = MEDIUM GRAY TO LIGHT GRAY TO

OLIVE GRAY; PLANAR TO SPLINTERY TO

BLOCKY FRACTURE; ELONGATED TO PLATY TO

WEDGELIKE CUTTINGS HABIT; MATTE TO CLAY

FLECKS IN SAMPLE FRAGMENTS; GRADES TO



02/21/2011

<150

:

<80 Avj 0>
DAY TOUR

WF 600 @9580'

(
;

0056

<0

Ttl Gas

1.5K>

LIGHT GRAY SILTSTONE; TRACE ACCESSORY

MINERAL OF PYRITE.

NOTE: UPHOLE GASES BLEEDING INTO WELL

<0
CG 795u

MA

Cco2

Flare Ht.

763u

90K>

100>

BORE DURING CONNECTION.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY

MOTTLED WITH OLIVE GRAY; HARD TO DENSE

TENACITY; PLANAR TO ANGULAR TO IRREGULAR

CG {97u

FRACTURE; PLATY TO SCALY TO WEDGELIKE

CUTTINGS HABIT; SILTY TO SUCROSIC TEXT;

SPARKLING TO EARTHY LUSTER; THINLY

INTERBEDDED WITH SANDSTONE AND SHALE.

CG 947u

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

TO DUSKY YELLOW WITH OCCASIONAL GRAYISH

RED PURPLE HUES; CRUNCHY TO BRITTLE

TENACITY; FRACTURES FROM SPLINTERY TO

PLANAR; CUTTINGS ARE PLATY TO SCALY;

MAXG S

374u

WAXY TO DULL LUSTER; SMOOTH TEXTURE;

THICK STRUCT; SOME CARBONACEOUS SHALE

INTERBEDDED.



Y

02/22 - 25/2011

NB #59 875" Ml 616

JETS 6X12 IN AT 9762

2/25/2011
DAY TOUR

NIGHT TOUR
WF 500 @ 9883

0086

i

MAX GAS 206u

CG 858u
o
/
24 HR MUDLOSS 1918 BBLS
CG 522u
X GAS 1197u

MAX GAS 143u

\ \
MUD DATﬁ @\9863'

%4@ MUD LOSS 2050 BBLS

NOTE = TRIPPED OUT OF HOLE AT 9762' MD

FOR A NEW BIT.

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

TO GRAYISH PURPLE, OCCASIONAL SPECIMENS

DISPLAY A PALE GREEN HUE; DENSE TO

BRITTLE TENACITY; IRREGULAR TO PLANAR

TO SPLINTERY FRACTURING; CUTTINGS ARE

PLANAR TO PLATY TO TABULAR; WAXY TO DULL

LUSTER; SMOOTH TO SILTY TEXTURE;

THICK STRUCTURE.

SHALE = MEDIUM GRAY TO LIGHT GRAY TO

DARK GRAY; PLATY TO WEDGELIKE TO SEMI

ELONGATED CUTTINGS HABIT; MATTE TO SEMI

CLAYEY TEXTURE; GRADES TO LIGHT GRAY

SILTSTONE; SPLINTERY TO PLANAR TO HACKLY

FRACTURE; DULL EARTHY LUSTER.

NOTE: TD INTERMEDIATE SECTION @ 9894' MD

(9795' TVD) ON 02/26/2011.



03/27/2011

DAY TOUR

JETS 4 X 12 IN AT 98

02/26/2011\\77

NB #6.6 125" QD406FX PD
4

WOB 22-23K

PP 1517

RPM 71

GPM 265

<150 ROP

<80 Avg WOB

NIGHT TOUR

00007

00T0T

=

AX GAS 124u

AX GAS 172u

=

G 121u

LV

NOTE: RETURN TO DRILLING - PRODUCTION

SECTION - ON 03/27/2011.

NOTE: DROP IN FLOW @ 9945' AND 9980 W/

MILD MUD LOSSES.

SHALE = MEDIUM GRAY TO LIGHT GRAY, DARK

GRAY TO BROWNISH GRAY, THIN LAMINAE OF

100K>MODERATE REDDISH BROWN; BRITTLE TO

=

K

i

K

i

K

i

K

i

K

i

K

i

K

i
- K
_——-_._.n....EE
= =——l—= 1 11
:——-_._.......KK X GAS 180u
::—.-.-I 1 |KK
o
::—.-.-I 1 |KK
o
::_-——I (| |KK
o
::_-——I (| |KK
o
::_-——I (| |KK
o
::_-——I (| |KK
= emf
:_——I (I I | |KK
—_—-_.||||||||||KK
:—.-.-I [} |KK
Z—emimennfll ko Twges
:—.-.-I [} |EE
:—.-.-I (I I | |KK <330 Co2 100K>|
—_—-_.||||||||||KK
:—.-.-I [} |KK
—_—.-.-. . 'EE <0 Flare Ht. 100K>|

KK

100K>|
CG 279u

100K>|

CRUNCHY; BLOCKISH TO HACKLY FRACTURE;

CUTTINGS HABIT SEMI TABULAR TO MASSIVE;

LUSTER DULL; TEXTURE SMOOTH TO SLIGHTLY

SILTY; STRUCTURE PREDOMINANTLY MASSIVE

WITH SOME SPECIMENS SHOWING THINLY

=1400 Ca+60 MBT 17.5 SOL 5.5

24 HR MUD LOSS 234 BBLS

MW IN 9.5 VIS 58 pH 9.8

LAMINATED VARVE LIKE COLOR VARIATIONS.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;

PLANAR TO IRREGULAR TO BLOCKY FRACTURE;

SILTY TO GRITTY TEXTURE; SPARKLING TO

EARTHY LUSTER; PLATY TO WEDGELIKE

TO SEMI NODULAR CUTTINGS HABIT; GRADES



03/28/2011 é j
DAY TOUR % §
WOB 26 - 27K

PP 2409

RPM 59

GPM 310

00c0T

00€0T

=Hll o0
—E

=Hll o0

ICALIB GAS EQUIPMENT

MW OUT 9.5 VIS 46 pH 9.6

RAIL

TO VERY LIGHT GRAY SANDSTONE.

NOTE: DROP IN FLOW @ 10138' W/ INCREASE

CG 361u

MW IN 9.5 VIS 58/pH 9.8

MW OUT 9.5 VIS 46 pH 9.6

IN MUD LOSSES.

SILTSTONE = MEDIUM GRAY TO LIGHT GRAY;

HACKLY TO PLANAR TO IRREGULAR FRACTURE;

SPARKLING TO EARTHY LUSTER; WEDGELIKE TO

FHANGE GAS SCALE

T 10200' MD 0 - 1000u

CG 2581u

MAX GAS 160u

=Hll o0
—E

=Hll o0
—E

H
i
K
i
KK
i
K
i
=l 110 |KK
o
K
i
K
i
K
i
KK
i
KK
KK

=Hll o0

MAX GA! 73u

TABULAR TO PLATY CUTTINGS HABIT; SILTY

TO GRITTY TEXTURE; TRACE LOOSE SAND IN

SAMPLE FRAGMENTS.

SHALE = LIGHT TO MEDIUM GRAY WITH

COMMON DARK GRAY TO BROWNISH GRAY;

CRUNCHY TO BRITTLE WITH OCCASIONAL

MODERATELY HARD SPECIMENS; FRACTURE

HACKLY TO SUB CONCHOIDAL; CUTTINGS HABIT

BLADED TO SCALY WITH COMMON WEDGE LIKE

SPECIMENS; TEXTURE SMOOTH TO SLIGHTLY

SILTY; STRUCTURE MOSTLY MASSIVE WITH

RARE TO OCCASIONAL SPECIMENS

SHOWING THIN LAMINAE AND RARE PLANAR



|
f%
%i

NIGHT TOUR
<100 ROP 0>
<80 Avg WOB 0>

00107

00S0T

————

G 2150u

TO PARTIAL PLANAR PARTING.

L/IAX GAS

SILTSTONE = MEDIUM TO LIGHT GRAY, MED.

BROWNISH GRAY TO DARK GRAY, RARE MOD.

DUSKY YELLOWISH BROWN TO DUSKY BROWN,;

MODERATELY FIRM TO MODERATELY SOFT

AX GAS 376u

CG 772

CL-lip

'WITH OCCASIONAL SPECIMENS VERY SOFT;
FRACTURE IRREGULAR TO HACKLY; CUTTINGS

HABIT MASSIVE TO IRREGULAR WITH OCCASION
)

|
+ 60\MBT 20. L 5.
O\CétT e 0P 5OL 55 WEDGELIKE; LUSTER DULL; TEXTURE SILTY

TO SOMEWHAT SMOOTH; RARE VERY THIN

K
K
K
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
i
K
K

ST

Lﬁ 1.5K>

DARKER COLORED LAMINATIONS.

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

OVERALL; PREDOMINATLY GRAIN SUPPORTED

'WITH SILICA AND KAOLIN CEMENT; FIRM

330 C
0

Flare Ht:
CG 1610u

90K>

FRAIBLE TO HARD; 3-5% COAL/CARBONACEOUS

OF LOW GRADE COAL; FAIR TO WELL SORTED;

MOD SPHERICITY; SUBROUND TO SUBANGULAR;

VERY FINE TO UPPER FINE GRAIN; GRADES TO

LIGHT GRAY SILTSTONE; TRACE SPECIMENS OF

FRACTURE FILL IN SAMPLE; HIGH GAS ASSOC



WF 400 @ 10579

[AMTAVRS Saee:

03/29/2011

(Vasdemens wromeerh

LN

DAY TOUR

IS0 S

03/30/2011

AT

00907

00407

T

NN

\N RV SN

A=

—

\WITH FRIABLE SANDSTONE WITH TRACE

FRACTURE FILL OF CALCITE.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;

ICALIB GAS EQUIPMENT

272u

PLATY TO ELONGATED TO WEDGELIKE CUTTINGS

HABIT; SILTY TO GRITTY TEXTURE; PLANAR

TO BLOCKY TO SPLINTERY FRACTURE; GRADES

TO LIGHT GRAY SANDSTONE; SPARKLING TO

SLIGHT EARTHY LUSTER.

1282u

SANDSTONE = WHITE TO LIGHT GRAY, VERY

PALE ORANGE TO PALE ORANGISH GRAY;

FRAMEWORK TRANSPARENT COLORLESS

QUARTZ TO TRANSPARENT COLORLESS

QUARTZ TO TRANSLUCENT WHITE TO WHITISH

GRAY QUARTZ; LOWER VERY FINE TO UPPER

FINE; WELL TO VERY WELL SORTED; SUB

IANGULAR TO SUB ROUND GRAINS; MODERATELY

HIGH SPHERICITY; SOFT TO MOD HARD; VERY

TG 1071u

CALCAREOUS; GRAIN SUPPORTED; INTERSTICES

\WELL FILLED; NO FLOURESCENCE; NO CUT.




i

NB #7 6

JETS 3 X 13IN

125" QD406F|PDC

10782'

TOTCO

§
4

DOWN

WOoB 18g

PP 1899

RPM59

<100

GPM 243 fg

00807

0060T

[T

EHANGE SCREENS

)

NOTE: BIT TRIP ON 3/29/2011 @ 10782'.

CG 1071u

B

____-_.......

____-_.......

____-_.......

____-_.......
e e -1 11

e ™m-.

AX G 18u

——

V’\

G 703u

MW IN 9.5 VIS'49 pHf 9.8
\

N
MW OUT 9. ws}s pH 9.

i

h
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i
K
i
K
K

0 Ttl Gas

AX GAS 1383u

1.5K>|

100K>

NOTE: DROP IN FLOW @ 10827' W/ INCREASE

IN MUD LOSSES.

SANDSTONE = WHITE TO WHITISH GRAY,

OCCASIONAL VERY PALE ORANGE TO GRAYISH

ORANGE; FRAMEWORK MOSTLY TRANSLUCENT,

WHITISH TO TRANSPARENT COLORLESS

QUARTZ; UPPER VERY FINE TO UPPER FINE;

WELL TO VERY WELL SORTED; SUB ROUND TO

SUB ANGULAR; HIGH TO MODERATELY HIGH

SPHERICITY; MINOR TO MODERATE FROSTING

IAND PITTING OF GRAIN SURFACES; MODERATE

FRIABLE TO EASILY FRIABLE WITH COMMON

LOOSE GRAINS; CEMENT PREDOMINANTLY

CALCAREOUS W/MINOR KAOLINITIC COMPONENT;

GRAIN SUPPORTED; <1% DARK REWORKED

SEDIMENTARY LITHICS; OCCASIONAL VERY

THIN FRACTURES EVIDENT; MUCH CALCITE

FRACTURE FILL @ 10950"; NO CUT; NO

FLUORESCENCE.



RN AT W

NIGHT T

T

WY

00TTT

00ZTT

NOTE: DROP IN FLOW @ 10909' AND 10933

WITH INCREASE IN MUD LOSSES.

SILTSTONE = MEDIUM GRAY TO LIGHT GRAY,

LIGHT YELLOWISH BROWN TO MODERATE

GRAYISH ORANGE, PALE BROWNISH GRAY;

VERY SOFT TO BARELY FIRM; FRACTURE

HACKLY TO IRREGULAR; CUTTINGS HABIT

MOSTLY IRREGULAR WITH COMMON WEDGE

10u
A AS 621u
CG 67

LIKE; LUSTER DULL; MODERATELY TO SLIGHT

SILTINESS; STRUCTURE MOSTLY MASSIVE

'WITH OCCASIONAL THIN LAMINAE OF VARVE

LIKE COLOR VARIATION.

F/IAX

CARBONACEOUS SHALE = BLACK, BLACKISH

BROWN TO BROWNISH BLACK, OLIVE BLACK;

MODERATELY SOFT TO CRUMBLY GRADING TO

SOMEWHAT CRUNCHY; IRREGULAR TO HACKLY

WITH OCCASIONAL SUB BLOCKY; CUT HABIT

CG 1348u

MASSIVE TO BLOCKY; DULL TO RESINOUS;

TEXTURE SMOOTH TO VERY SLIGHTLY SILTY;



5!

WF 300 @ 11249'

THINLY LAMINATED STRUCTURE.

SANDSTONE = OFF WHITE TO LIGHT GRAY TO

S 915u

MEDIUM GRAY; FIRM FRIABLE TO HARD; VERY

FINE TO UPPER FINE GRAIN; PREDOMINANTLY

GRAIN SUPPORTED WITH SILICA AND SOME

KAOLIN CEMENT; SUBANGULAR TO SUBROUND;

WELL SORTED; MODERATE SPHERICITY; TRACE

00€TT

]
:

CG 221u

GAS 1135u

IAMOUNTS OF CALCITE FRACTURE FILL AS

IVEINS; TRACE TO MINOR AMOUNTS OF LOOSE

\VERY FINE GRAIN SAND; THINLY INTERBEDDED

WITH THIN LAMINAE OF COAL; GRADES TO

LIGHT GRAY SILTSTONE.

osszilﬁ;zgié

ALIB GAS EQUIPMENT

CGOu

SHALE = MEDIUM GRAY TO LIGHT GRAY TO

SOME DARK GRAY; PLATY TO ELONGATED TO

WEDGELIKE CUTTINGS HABIT; CLAYEY TO

SILTY TEXTURE; IRREGULAR TO HACKLY TO

3

00vTT

AS 809u

PLANAR FRACTURE; EARTHY TO DULL LUSTER,;

GRADES TO MEDIUM GRAY SILTSTONE.

SILTSTONE = MEDIUM GRAY TO DARK GRAY



\WITH SOME LIGHT GRAY; GRADES TO MEDIUM

GRAY SHALE; THINLY INTERBEDDED WITH

LIGHT GRAY SANDSTONE; SILTY TO GRITTY

TEXTURE; SPARKLING TO EARTHY LUSTER;

F/IP?( GAS 1713u

IRREGULAR TO BLOCKY FRACTURE; WEDGELIKE

<100 <0

Vg WOB o
T o
e rrtiraraia, M 510u
o]
S
e
S
e
S
DAY TOUR T EE
-—— kk
S
WOB 24-25K EE:T:LLLL&
:_ ------ ||||KK
- conf
PP 2121 B |
:_ ------ ||||KK
- conf
RPM 66 = EE
:_ ------ ||||KK
- conf
com 2 B |
ol
S|
ol
S|
kk
kK
kk
KK

1.5K><10

90K>§0

100>

TO PLATY TO TABULAR CUTTINGS HABIT.

00STT

Flare Ht.

G 1036u
CARBONACEOUS SHALE = BLACK TO DARK GRAY

TO OLIVE GRAY; BLOCKY TO SPLINTERY FRAC;

TABULAR TO WEDGELIKE CUTTINGS HABIT; SLI

SILTY TO MATTE TEXTURE; EARTHY TO SEMI

\VITREOUS LUSTER; THINLY INTERBEDDED WITH

COAL LAMINAE; VISIBLE DEGASSING ALONG

CONTACT WITH COAL SEAMS.

NOTE: DROP IN FLOW @ 11695' W/ INCREASE

009TT
l
1

IN MUD LOSSES.

SANDSTONE = WHITE TO WHITISH GRAY/BLUISH

WHITE; FRAMEWORK WHITISH TRANSLUCENT

TO COLORLESS TRANSPARENT QUARTZ; VERY

AX GAS/667u

i

FINE TO FINE; WILL TO MODERATELY WELL



AT

E
h
%

WOB 24-2
PP2119
RPM 59
GPM 265

004TT

008TT

tik
-= Kl
kK
KK

AS 2715u

G 1475u

SORTED; SUB ROUND TO SUB ANGULAR; HIGH

TO MODERATELY HIGH SPHERICITY; LITTLE TO

NO SURFICIAL ABRASION; FIRMLY FRIABLE TO

NEARLY EASILY FRIABLE; CEMENT STRONGLY

AX CO2 41012PPM

M§GAS 2441u

CALCAREOUS WITH MODERATE ARGILLACEOUS

COMPONENT SHOWING STRONG REACTION TO

DILUTE HCL; GRAIN SUPPORTED; INTERSTICES

WELL TO MODERATELY WELL FILLED; <1%

DARK, VERY FINE LITHIC CLASTS; RARE

G 2235u

CHLORITE ACCESSORY; RARE VERY DULL

YELLOWISH TO DULL ORANGE FLUORESCENCE;

NO CUT; ASSOCIATED WITH THIN LAMINAE OF

COAL SHOWING MODERATE OUT GASSING.

—

XCO2 23322PPM

MAX,CO2 24061PPM

SILTSTONE = MEDIUM TO LIGHT GRAY,

GRAYISH BROWN TO MEDIUM YELLOWISH

BROWN, LIGHT MODERATE REDDISH BROWN

TO VERY PALE ORANGE TO PALE YELLOWISH

BROWN; SOFT TO MODERATELY FIRM WITH

H
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K
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i
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i
K
i
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i
KK
i
KK
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MAX"GAS 461u

OCCASIONAL CRUNCHY SPECIMENS; FRACTURE

HACKLY TO IRREGULAR; CUTTINGS HABIT

MASSIVE WITH COMMON WEDGE LIKE TO OCC
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GPM 265

NIGHT FOUR
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APIFILL 72
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MW 9.4 VIX 51
|

‘x\ \

GFIS 8/12/13 pH 9.9

<0 Flare Ht.

100K>

100K>|

100K>|

v

MAXIGAS 2168u

SEMI TABULAR; LUSTER DULL; TEXTURE

SILTY TO SLIGHTLY GRITTY W/ OCCASIONAL

SPECIMENS FAIRLY SMOOTH; STRUCTURE

MASSIVE WITH RARE FLECKS OF UN-ORIENTED

CARBONACEOUS MATERIAL AND DISCONTINUOUS

\VERY THIN LAMINAE OF COAL SHOWING MOD.

OUT-GASSING.

SHALE = LIGHT TO MEDIUM GRAY, BROWNISH

TO YELLOWISH GRAY; MODERATELY SOFT TO

CRUNCHY; HACKLY TO IRREGULAR FRACTURE;

CUTTINGS HABIT MASSIVE TO WEDGELIKE;

LUSTER DULL TO WAXY; TEXTURE SMOOTH

\WITH RARE VERY SLIGHTLY SILTY; STRUCTURE

MASSIVE W/RARE THIN DISCONTINUOUS

STRINGERS OF CARBONACEOUS MATERIAL.

CARBONACEOUS SHALE = DUSKY YELLOWISH

BROWN TO BROWNISH BLACK, DARK BROWNISH

GRAY TO BLACKISH GRAY; CRUNCHY TO TOUGH;

CUT HABIT MASSIVE; LUSTER DULL TO WAXY;

STRUCTURE THINLY LAMINATE: MODERATE



OUT GASSING OBSERVED IN SAMPLE.

|

)

/

| :\ ?\

CG 97 MW IN 94 VIS 50 pH 9.7
ﬂ ) &
MW OUFT, 95 469H 9.1
mu? éﬁ i SANDSTONE =OFF WHITE TO LIGHT GRAY GRAIN

{ )

\> \ \>
[ SUPPORTED WITH SILICA AND MINOR KAOLIN

FLECKS IN SAMPLE SPECIMENS; VERY FINE TO

UPPER FINE GRAIN; MODERATE SPHERICITY;

FAIR TO WELL SORTED; MODERATE HARD TO

HARD; SUBROUND TO SUBANGULAR; GRADES

TO MEDIUM GRAY SILTSTONE; INTERBEDDED

W/COAL AND CARBONACEOUS SHALE LAMINAE.

COAL = BLACK TO BROWNISH BLACK TO DARK

GRAY; BLOCKY TO PLANAR TO SPLINTERY

CEMENT; 4-6% COAL/CARBONACEOUS SHALE
ICALIB GAS EQUIPMENT

00ccT

FRACTURE; TABULAR TO ELONGATED TO PLATY

CUTTINGS HABIT; SMOOTH TO CLAYEY TEXT,

\VISIBLE DEGASSING; THINLY INTERBEDDED

'WITH CARBONACEOUS SHALE AND SANDSTONE;

WF 200 90' CG 266u

\VITREOUS TO EARTHY LUSTER.

CARBONACEOUS SHALE = BROWNISH BLACK TO

00€cT

i

DARK GRAY TO DARK OLIVE GRAY; BLOCKY TO



PLANAR TO ANGULAR FRACTURE; PLATY TO

ELONGATED TO TABULAR CUTTINGS HABIT;

\VITREOUS TO EARTHY LUSTER; CLAYEY TO

SLIGHTLY SILTY TEXTURE; CRUNCHY TO SEMI

CRUMBLY TENACITY; THINLY INTERBEDDED

WITH COAL LAMINAE; VISIBLE DEGASSING

FROM SOME SAMPLE FRAGMENTS.

/

oovct

SANDSTONE = OFF WHITE TO LT OLIVE GRAY
™™ s I 1 1 1 1 1
™™ s I 1 1 1 1 1
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_____________ 1
% _ . G 124u
<100 ) <0 Ttl Gas 1.5K><10| 100K>REACTION TO HCL; LOWER VERY FINE TO FINE
Voo
|
0> <330 Cco2 90K><10 \ \ Ethn C-2 00K>
)}
Iaire
) ) GRAIN; ROUND TO SUBANGULAR; TRACE AMTS
- f ‘/
RN IR R RREL Hlarb HL. 1005 LA i
- vem I 1 1 1 1 1 11 { (
. ) OF LOOSE VERY FINE GRAIN SAND.
[T T T R T T |
i o\
§J;o % ) Butn'g-4 100K>
vem I 1 1 1 1 1 11 \ \\
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RN IR R RREL / { >
vem I 1 1 1 1 1 11 \ J \
- <10 4 / Pent C-5 100K>
- vem I 1 1 1 1 1 11 /
——ln \\ NOTE: UPHOLE GASES BLEEDING INTO WELL

TO LIGHT GRAY; PREDOMINANTLY GRAIN

SUPPORTED WITH SILICA AND MINOR KAOLIN

CEMENT; THINLY INTERBEDDED WITH COAL

LAMINAE WITH TRACE VISIBLE DEGASSING; TR

IACCESSORY MINERAL OF PYRITE; MODERATE

SPHERICITY; WELL SORTED; INTERSTICES OF

SAMPLE FRAGMENTS FILLED WITH MINOR AMTS

OF ARGILLACEOUS MATERIAL; SLIGHT TO MOD

<80




12580
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DAY TOUR

i

WOB 19 - 21K
PP 2030

RPM 49

GPM 265

009¢T

00421

; BORE DURING CONNECTION SHOWING UP ON

G 226u

W TV

MUDLOG AS PRECONNECTION GASES.

/
-

y )
MW OUT 94 VIS 46 pH 9.3

AN

SILTSTONE = OLIVE GRAY TO DARK GRAY TO
/ a MEDIUM GRAY; PLANAR TO IRREGULAR TO

HACKLY FRACTURE; SPARKLING TO SEMI

EARTHY LUSTER; GRITTY TO SUCROSIC TEXT,

GRADES TO LIGHT GRAY SANDSTONE AND

INTERBEDDED WITH CARBONACEOUS SHALE;

WEDGELIKE TO ELONGATED TO TABULAR

CUTTINGS HABIT.

AX GAS 2361u

SANDSTONE = LIGHT DUSKY BROWN, VERY

PALE ORANGE, BLACKISH BROWN; VERY FINE

TO FINE; VERY WELL TO WELL SORTED; SUB

\} \/
¢ <
)

ROUND TO SUB ANGULAR; FIRMLY FRIABLE TO

T i

T i

T i

) NEARLY HARD; MODERATELY CALCAREOUS

'WITH MINOR ARGILLACEOUS AND SILICEOUS

COMPONENTS SHOWING MODERATE REACTION

TO HCL; GRAIN SUPPORTED; INTERSTICES

MODERATELY WELL FILLED W/VISIBLE VOIDS;

ICARBON STAINING OF CEMENT WITH COALS



ROLLINS @ 12i§
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CG 936u

L

gS

Y

HANGE H2 CYLINDER

CG 207u

[ /
MW OUT 9.4 VIS 45 pH 9.5

EDGES COMMON. CONTACTS WITH COALS

PRESERVED; DULL WHITE TO YELLOWISH

FLUORESCENCE; GOOD QUICK CUT.

COAL = BLACK TO BROWNISH BLACK; CRUNCHY

TO BRITTLE; FRAC PLANAR TO CONCHOIDAL;

CUTTINGS HABIT BLOCKY, WEDGELIKE, TABULA

OCCASIONAL ELONGATE AND PLATY; LUSTER

IVITREOUS TO RESINOUS; STRUCTURE THINLY

LAMINATED TO MASSIVE; COMMON VIGOROUS

OUT GASSING FROM ALL SPECIMENS.

SHALE= YELLOWISH MODERATE BROWN TO

PALE YELLOWISH BROWN, DUSKY YELLOWISH

BROWN TO DUSKY BROWN, BROWNISH BLACK;

BRITTLE TO CRUNCHY TENACITY; FRACTURE

HACKLY TO IRREGULAR; CUTTINGS HABIT MASS

TO WEDGE LIKE; LUSTER DULL; TEXTURE

SMOOTH TO SLIGHTLY SILTY; STRUCTURE

PREDOMINATELY MASSIVE.

SILTSTONE = BROWNISH GRAY TO MEDIUM



<100 EP

000¢T

00TET

NIGHT TOUE

il Vi
™ semse I 1 1 1 1 01 1

0K>|

GRAY, LIGHT YELLOWISH BROWN TO DUSKY

YELLOWISH BROWN, LIGHT GRAY TO VERY PALE

100K>

100K>|

100K>|

100K>

GRAYISH ORANGE; CRUMBLY TO CRUNCHY;

FRACTURE HACKLY TO IRREGULAR; CUTTINGS

HABIT MASSIVE TO WEDGELIKE; LUSTER DULL;

TEXTURE SILTY TO VERY SLIGHTLY SILTY;

RARE THIN LAMINAE CARBONACEOUS MATERIAL.

T e 1s2u

COAL = BLACK TO BROWNISH BLACK TO OLIVE

BLACK; BLOCKY TO SEMI CONCHOIDAL TO

PLANAR FRACTURE; ELONGATED TO PLATY TO

TABULAR CUTTINGS HABIT; TRACE AMOUNTS OF

IACCESSORY MINERAL OF MICRO PYRITE; THIN

INTERBEDDING WITH CARBONACEOUS SHALE;

\VISIBLE DEGASSING EVIDENT IN SAMPLE

FRAGMENTS; VITREOUS TO EARTHY LUSTER.

CARBONACEOUS SHALE = BROWNISH BLACK TO

OLIVE GRAY TO DARK GRAY; SPLINTERY TO

HACKLY TO PLANAR FRACTURE; PLATY TO SEMI

ELONGATED TO WEDGELIKE CUTTINGS HABIT;

SILTY TO MATTE TEXTURE; EARTHY TO SEMI



\VITREOUS LUSTER; THINLY INTERBEDDED WITH

COAL LAMINAE WITH VISIBLE DEGASSING

IALONG CONTACTS.
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P i L 110
i CALIB GAS EQUIPMENT

SANDSTONE = OLIVE GRAY TO LIGHT GRAY TO

OFF WHITE; PREDOMINANTLY GRAIN SUPPORTED

WITH SILICA AND MINOR KAOLIN CEMENT; NON

TO SLIGHTLY CALCAREOUS; MODERATE TO

HIGH SPHERICITY; WELL SORTED; ROUND TO

SUBANGULAR; VERY FINE TO FINE GRAIN;

00€eT

THINLY INTERBEDDED WITH CARBONACEOUS

SHALE/COAL FLECKS; SEDIMENTARY LITHIC

CLASTS INTERSPERSED IN SAMPLE FRAGMENTS;

FRIABLE TO MODERATELY HARD; NO VISIBLE

HYDROCARBON INDICATORS.

CARBONACEOUS SHALE = BROWNISH BLACK TO

OLIVE GRAY TO DARK GRAY; TABULAR TO

WEDGELIKE TO PLATY CUTTINGS HABIT; SILTY

TO MATTE TEXTURE; SPLINTERY TO PLANAR TO

00VET
T
I
I
I

IANGULAR FRACTURE; TR ACCESSORY MINERAL

OF PYRITIC VEINING EVIDENT ON SAMPLE
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DAY TOUR \.
<100 ROP 0>

00SET

009¢T

il TSR

il TSR

il TSR

C@ 333u

FRAGMENTS; THINLY INTERBEDDED WITH COAL

LAMINAE WITH TRACE VISIBLE DEGASSING.

SILTSTONE = DUSKY YELLOWISH BROWN TO
MODERATE YELLOWISH BROWN, BROWNISH
GRAY TO BROWNISH BLACK; CRUNCHY TO
(MODERATELY CRUMBLY; HACKLY TO IRREGULAR

100K4FRACTURE; CUTTINGS HABIT MASSIVE TO SUB

100K!
WEDGELIKE; LUSTER DULL; TEXTURE SILTY TO

100K>|
SLIGHTLY GRITTY; STRUCTURE MASSIVE.

100K>|

100K>|
CARBONACEOUS SHALE = DUSKY YELLOWISH

BROWN TO DARK YELLOWISH BROWN, GRAYISH

G 268

ot

\
\

|
MW OU

{

MWWI 5@5.4 VIS 60 pH 10.3

\\
% 9.4 VIS 60 pH 9.9

N

4l

BROWN, DUSKY BROWN TO MODERATE BROWN;

MODERATELY FIRM TO MODERATELY SOFT WITH

OCCASIONAL CRUMBLY SPECIMENS; FRACTURE

HACKLY TO IRREGULAR; CUTTINGS HABIT

IRREGULAR TO SLIGHTLY TABULAR TO SLIGHT

il TSR

il TSR
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'WEDGELIKE; LUSTER DULL; SLIGHTLY SILTY

TEXTURE; THINLY LAMINATED STRUCTURE.

SANDSTONE = WHITE TO WHITISH GRAY,



WOB 25-26K

PP 2496

RPM 54

GPM 279

|
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00.L€T

008€T

il TSR

il TSR
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\VERY PALE ORANGE TO PALE MODERATE

MAX GAS 146

BROWN, LIGHT YELLOWISH BROWN; FRAME

WORK PREDOMINANTLY TRANSLUCENT

WHITISH TO TRANSPARENT COLORLESS QUARTZ;

\VERY FINE TO FINE; WELL TO MODERATELY

WELL SORTED; SUB ROUND TO SUB ANGULAR;

X GAS 1916u

MODERATELY HIGH SPHERICITY; FIRMLY

FRIABLE; ARGILLACEOUS CEMENT WITH

CALCAREOUS COMPONENT; MOD REATION

TO HCL,; INTERSTICES WELL FILLED; <1%

DARK, VERY FINE LITHIC CLASTS; NO CUT;

NO FLUORESCENCE.

NOTE: TD WELL @ 13785' ON 4/02/2011.










