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LOG INTERVAL CASING DATA
DEPTHS: 3995  TO 12866'
103/4" AT 3980
DATES: 5/22/2009 TO  11/22/2009
7" AT 8881’
SCALE: 5" = 100
45" AT 12866
AT
MUD TYPES
WATER BASED TO 3995' HOLE SIZE
141/4"  TO 3995
LSND TO 5500"
97/8" TO 8896’
DSF TO 5882
6125 TO 12866
LSND TO 12866'
TO
ABBREVIATIONS

NB  NEWBIT
RRB RERUN BIT

CB COREBIT
WOB WEIGHT ON BIT
RPM ROTARY REV/MIN
PP  PUMP PRESSURE
SPM STROKES/MIN
MW  MUD WEIGHT

VIS  FUNNEL VISCOSITY

PV  PLASTIC VISCOSITY
YP YIELD POINT

FL FLUID LOSS

CL PPM CLORIDE ION
Rm MUD RESISTIVITY
Rmf FILTRATE RESISTIVITY
PR POOR RETURNS

LAT LOGGED AFTER TRIP

LAS LOGGED AFTER SURVEY

LC LOST CIRCULATION
CO CIRCULATE OUT
NR NO RETURNS

TG TRIP GAS

SG SURVEY GAS

WG WIPER GAS

CG CONNECTION GAS

COMPANY
WELL
FIELD
REGION

COORDINATES

ELEVATION

COUNTY, STATE
API INDEX
SPUD DATE
CONTRACTOR
CO. REP.
RIG/TYPE
LOGGING UNIT

GEOLOGISTS

ADD. PERSONS

CO. GEOLOGIST

ExxonMobil Production
PCU 297-12A7
Piceance Creek Unit
Rocky Mountain

Lat. 39.889005 N
Lon. 108.23726 W
GL: 7183.9'

KB: 7214’

RIO BLANCO, CO
05-103-11161-00
10/12/2008

HP Drilling

J. Woods, M. Sadler
326 / Flex Four
Canrig Unit 36
J.Kokes

B.Laiche
H.Strickland
P.Strickland

Chris Alba

ALTERED ZONE
@ ANDESITE
- ANHYDRITE
O

3] BASALT

@ BENTONITE

BIOTITIZATION
= z| BRECCIA

E CALCARENITE
CALCAREOUS TUFF
@ CALCILUTITE

CARBONATES

CARBONACEOUS MAT
f=] CARBONACEOUS SH

B
;fg CEMENT CONTAM.

CHALK

@ CRYSTALLINE TUFF
E CHERT - ARGILL

E CHERT - GLASSY

Elj CHERT - PORCEL

E] CHERT - TIGER STRIPE
ﬁ CHERT - UNDIFF

:| CLAY

——J CLAY-MUDSTONE

=z=] CLYST-TUFFACEOUS

= ] CHLORITIZATION
g COAL

§| CONGLOMERATE
*..] CONGL. SAND

%=1 CONGL. SANDSTONE

@ COQUINA

= | DACITE

DIATOMITE

Z | DIORITE
Q DOLOSTONE

@ FELSIC SILIC DIKE

MARL - CALC

E SANDSTONE

FOSSIL
GABBRO

[¥z.] GLASSY TUFF
GRANITE

E GRANITE WASH
GRANODIORITE

B eypsum

- HALITE

|:| HORNBL-QTZ-DIO
- IGNEOUS (ACIDIC)
- IGNEOUS (BASIC)
@ INTRUSIVES

Eg KAOLINITIC
E LIMESTONE
@ LITHIC TUFF

[-Z] MARL - DOLO

F"
METAMORPHICS
. MUDSTONE
=3 OBSIDIAN

o)
PALEOSOL

E PHOSPHATE

PORCELANITE

F===] PORCELANEOUS CLYST
% PYRITE

PYROCLASTICS

@ QUARTZ DIORITE

@ QUARTZ LATITE

F=%] QUARTZ MONZONITE

RECRYSTALLIZED CALCITE
RHYOLITE

- SALT

]ﬂ SAND

E SANDSTONE-TUFFACEOUS
Eﬁ SERICITIZATION

H 8] SERPENTINE

g SHALE

E SHALE TUFFACEOUS
SHELL FRAGMENTS
@ SIDERITE

|:| SILICIFICATION

g SILTSTONE
SILTST-TUFFACEOUS
TUFF

=+ VOLCANICLASTICS SEDS

% VOLCANICS



ExxonMobil Production

PCU 297-12A7

11/22/2009

<200 ROP 0>|
ft/hr

<50 Avg WOB 0>
kibs

<1 Depth of Cut 0>

in/rev

Depth

00.L€

008¢

Lithology

Remarks
Survey Data, Mud Reports, Other Info.

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 = 10040 PPM

ETHANE = 990 PPM

PROPANE = 1000 PPM

I-BUTANE = 1010 PPM

N-BUTANE = 1000 PPM

I-PENTANE = 1000 PPM

k10 Methc-l  100Ks| =
<0 Ttl Gas 500> ppm 2
< units <10 Ethn C-2 100K> 5
“ko co2 50K>K10 Prop C-3 100K5 &
ppm
<10 Butn C-4 100K>|
<0 Flare Ht. 1003
e <10 Pent C-5 100K>
<0 Ttl Gas 500>

N-PENTANE = 1000 PPM

'WHEN THE MUD IS CIRCULATED THROUGH

THE GAS BUSTER, THE INTERVAL IS MARKED



NB #3, 9 7/8" AT 3995'

HC HCM504zX

JETS: 4X13, 2X12

SN: 7014935

W/POWERDRIVE + MWD

FTG: 1321, HRS: 31

<200 ROP

<50 Avg WOB

<1 Depth of Cu

006€

IN THE MGS COLUMN AND SIZE OF FLARES

ARE NOTED.

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

SET 10 3/4" SURFACE CASING AT 3980’

100K>r

EPOCH COMMENCED LOGGING ON 5/22/2009

AT 3995' MD.

SANDSTONE = LIGHT PALE BROWNISH YELLOW,

LIGHT MODERATE BROWN, SOME CLEAR TO

'TRANSLUCENT; UPPER VERY FINE TO FINE

GRAIN SIZE; POOR TO FAIR SORTED; SUB-

ANGULAR, SUBROUND IN PART; CLEAR TO

0 Ttl Gas 500><10 Meth C-1
[RERENI
0 co2 50K><10 Ethn-C-2 100K>|
[RERENI
<0 Flare Ht. 100><10 Prop C-3 100K>
<10 Butn C{4 100K
<10 Pent C-5

MUD DATA @|4007"

"FROSTED SURFACE FEATURES; EASILY FRIABLE

'"""""TO FRIABLE; CLAY MATRIX CEMENT TRACE

MW 890 FV 35PV7YP8

HMUNCALCAREOUS CEMENT: LITHE AND SILTSTONE
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24 HR LOSSES 0. s
e ey 1 SHALE = MODERATED YELLOWISH BROWN;

5-23-2009 [—
------ (RN """"MCRUMBLY, TENACITY; SUBBLOCKY FRACTURE;

00TV

'WEDGELIKE , TABULAR CUTTINGS HABIT; DULL

WOB 18 [—

"""" trrent EARTHY LUSTER, SILTY, CLAYEY TEXTURE;

/\

VAN A~
|
I
1

RPM 82
MASSIVE TO THICK STRUCTURE.

AT A
I
1
|
!
1
1
1

PP 2273

SPM 154

SANDSTONE = LIGHT PALE BROWN, VERY LIGHT

MW IN 8.9+ VIS\54
GRAY, OFF WHITE WITH SLIGHT TRANSLUCENT

MW OUT 8.9+ VIS 49
GRAINS; PREDOMINATELY QUARTZ FRAMEWORK;

i trrent """""LOWER FINE TO SOME UPPER FINE GRAIN;

POOR SORTING; SUBANGULAR TO SUBROUND;

i trrent """ TRACES FROSTED SURFACE FEATURES;

00cy
]
I
]

EASILY FRIABLE TO SOME FRIABLE; CLAY

MATRIX CEMENT, TRACE CALCAREOUS CEMENT,;

SOME GRAIN SUPPORTED; TRACE SILTSTONE

INTERBEDDED.

SILTSTONE = LIGHT YELLOWISH BROWN,

MODERATE PALE YELLOWISH BROWN;

"MUYPULVERULENT, CRUNCHY TENACITY: EARTHY
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ROP
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00€V

010)747

SUBBLOCKY FRACTURE; WEDGELIKE CUTTINGS

HABIT; DULL SEMI EARTHY LUSTER; GRITTY

MW IN 9.0+ VIS 48

MW OUT 9.0+ VIS 48

'TO GRANULAR TEXTURE; THIN STRUCTURE;

GRADING TO SANDSTONE.

SHALE = BROWNISH YELLOW ORANGE, PALE

''""""TO MODERATE YELLOWISH BROWN,

OCCASIONALLY MEDIUM GRAY WITH SLIGHT

["""|GREENISH HUES; FIRM; CRUMBLY TO

OCCASIONALLY MODERATELY TOUGH,;

IRREGULAR, SUBBLOCKY, RARELY WEDGE-

""""MLIKE CUTTINGS HABIT; MATTE TO RARELY

SLIGHTLY RESINOUS LUSTER; DOMINANTLY

"""""SMOOTH TEXTURE; MODERATELY CALCAREOUS;

"""""LOCALLY SILTY, GRADING IN PART TO AND

" INTERBEDDED WITH SILTSTONE; POOR TO

MODERATE FISSILITY.

MAX GAS 40u
[ARRRN|
[ARRRN|
[ARRRN|
C-1
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
MW IN 9.2 VIS 64
[ARRRN|
MW OUT 9.2 VIS 56
[ARRRN|
<0 Ttl Gas 500><10 Meth C-1 100K>r

"""""SANDSTONE = VERY LIGHT GRAY TO WHITE;

OCC WITH SLIGHT BROWNISH HUES; FIRM

CLASTS RANGE FROM VERY FINE LOWER TO

FINE LOWER; SUBANGULAR TO SUBROUND:;



—— i i ""MMODERATELY SORTED; QUARTZ RICH, SCAT-

ittt trevreet """ TERED TO COMMON DARK GRAY TO BLACK

ittt trevren """"MLITHICS; CLAY MATRIX; LIGHT CALC CEMENT;

""" LOCALLY SILTY, GRADES TO AND IS INTER-
[ARRRNI

BEDDED WITH SILTSTONE.

"""" et SILTSTONE = MODERATE TO DARK YELLOWISH

BROWN, LIGHT GRAY, OCCASIONAL

/&/‘/W VAN /\f/\/\
I
|
I
|

SLIGHTLY OLIVE HUES; FIRM TO MODERATELY

\ 5 HARD; CRUMBLY TO OCCASIONALLY
S
]
MODERATELY TOUGH; EARTHY LUSTER WITH
SCATTERED SPARKLES; ABRASIVE, GRITTY
TEXTURE; MODERATELY CALCAREOUS;
INTERBEDDED WITH AND INTERGRADATIONAL
_____________ 1
_____________ 1
_____________ [N C'l
—— - 1 1 1 [RERENI
—— - 1 1 1
—— - 1 1 1 [RERENI
== s HiSHALE = MODERATE TO DARK YELLOWISH
~IBROWN, BROWNISH YELLOW ORANGE,
[RERENI
——— - 1 1
e o OCCASIONALLY MEDIUM GRAY WITH SLIGHT
——— - 1 1 [RERENI
PO MW IN 9.2 VIS 54
T GREENISH HUES; FIRM; CRUMBLY TO
O |====
] I

___________ LI} [ARRRNI
MW OUT 9.2+ VIS 4
________ et guTe 947 """""OCCASIONALLY MODERATELY TOUGH;

IRREGULAR, SUBBLOCKY, RARELY WEDGE-



LIKE CUTTINGS HABIT; MATTE TO RARELY

SLIGHTLY RESINOUS LUSTER; DOMINANTLY

SMOOTH TEXTURE; MODERATELY CALCAREOUS;

LOCALLY SILTY, GRADING IN PART TO AND
~=AND INTERBEDDED WITH SILTSTONE.
SANDSTONE = WHITE TO VERY LIGHT GRAY;

COMMON "PEPPERED" APPEARANCE; FIRM

0081

CLASTS RANGE FROM VERY FINE LOWER TO

MW IN 9.2 VI

FINE LOWER; SUBANGULAR TO SUBROUND;

MW OUT 9.3 VIS 48

MODERATELY SORTED; QUARTZ RICH, SCAT-

e et """ TERED TO COMMON DARK GRAY TO BLACK

LITHICS; CLAY MATRIX; LIGHT CALC CEMENT;

SILTSTONE = MODERATE TO DARK YELLOWISH

[ARRRNI
""""LOCALLY SILTY, GRADES TO AND IS INTER-
BEDDED WITH SILTSTONE.

BROWN, LIGHT GRAY, COMMON GREENISH

006V

GRAY TO OLIVE HUES; FIRM TO MODERATELY

HARD; CRUMBLY TO OCCASIONALLY

"""""[MODERATELY TOUGH; EARTHY LUSTER WITH

AS 232u

SCATTERED SPARKLES; ABRASIVE, GRITTY



= - RN NN TEXTURE; MODERATELY CALCAREOUS.

MAX GAS 479u

SANDSTONE = PALE TAN STAIN OFF WHITE;

LIGHT YELLOWISH PALE BROWN; SOME

CLEAR TRANSLUCENT QUARTZ FRAMEWORK;

100K>"""""UPPER VERY FINE, PREDOMINATELY FINE

== R 0 Tt Gas 500><10

0009
]
]

<0 Cc0o2 50K><10 Ethn C-2 100K>

GRAIN; POOR SORTING; TRACES SUBROUND,

<1 <0 Flare Ht. 100><10 Prop C-3 100K>{

[T T T iy """""SUBANGULAR IN ANGULARITY; LOW SPHERI-

<10 Butn CH4 100K>{

CITY; SLIGHT SEMI FROSTED SURFACE

<10 Pent C-5 100K>

[T T T iy ""FEATURES; FRIABLE TO SEMI FIRM FRIABLE;

CLAY MATRIX CEMENT, VERY MINOR CALCARE-

D DATA )
Y @ 5000 "'"""OUS CEMENT; DARK GRAY TO GRAYISH BLACK

MW 9.25 FV 50 18 YP 19

LITHICS AND SOME DARK BROWNISH SILTSTONE

API FIL 8.6 GEL 9/25/48 pH 10.
8.6 GEL 9/25/48 pH 10.6 vvvsl\ TERBEDDED.

CA+ 20 MBT 25.0 SOL 6|

) 24 HOUR MUD LOSSES: 0.
ettt 9 HLOSSE: 0.0 "SHALE = VERY PALE GRAYISH ORANGE,

00TS
]
I
I
]

LIGHT PALE YELLOWISH BROWN, TRACES

LIGHT OLIVE GRAY; PULVERULENT, SEMI

CRUMBLY TENACITY; EARTHY, SUBBLOCKY

SLIGHT IRREGULAR FRACTURE; WEDGELIKE

""" MAX GAS 7
ettt ahiling T S IGHT BLOCKY CUTTINGS HABIT; DULL

____:_._......... » ;

MMUNYEARTHY, CLAYEY TEXTURE: THIN STRUCTURE:

V‘\//




'""TRACE SILTSTONE INTERBEDDED.

[ARRRNI
% ~SILTSTONE = YELLOWISH BROWN, PALE
[ARRRNI
AX GAS 70u
= ILIGHT BROWN; BRITTLE TENACITY, IRREGULAR

5/24/2009

WOB 21.5

RPM 77

00¢Ss

PP 2590

SPM 154

" /
/
. . . /// [RERENI
“ HuIERACTURE; WEDGELIKE TO TABULAR CUTTINGS
- 1 fm
T ' MW IN 9.3+ VIS 48 .
---------- o PUIHABIT: RESINOUS LUSTER; GRITTY TEXTURE;
[RERENI
e MW |OUT 9.2+ VI
QUT 92815 58 ~--IMASSIVE TO THIN STRUCTURE.
[RERENI
~-{GRADING TO SANDSTONE.
[RERENI

SANDSTONE = WHITE TO VERY LIGHT GRAY;
[ARRRNI

COMMON PALE YELSH BROWN HUES; FIRM

"""""CLASTS RANGE FROM VERY FINE LOWER TO

TOHTOREMOVEZ 2 | | __""~"

FINE LOWER; SUBANGULAR TO SUBROUND;
[ARRRNI

\4/‘\/\/4\4/\/\\44/44////4\\/\/\/\‘\
1 T
11
1

DIRECTIONAL TOOLSS” [ |y 00 \{\IOTE GAS SCALE CHANGE

MODERATELY SORTED; QUARTZ RICH, SCAT-

00€S
]
I
]

BEDDED WITH SILTSTONE.

SHALE = PALE GRAYISH ORANGE, LIGHT TO

"""""'"MODERATE YELLOWISH BROWN, TRACES

/ c-p.1
< |||||| [RERENI
< [RERENI
\i """TERED TO COMMON DARK GRAY TO BLACK
: LITHICS; CLAY MATRIX; LIGHT CALC CEMENT;
x;r [RERENI
P MULOCALLY SILTY, GRADES TO AND IS INTER-
g %

LIGHT OLIVE GRAY; CRUMBLY TO MODERATELY



e mm—— o TOUGH TENACITY; IRREGULAR AND SUB-

MW IN 9.4 VIS 31
BLOCKY CUTTINGS; MATTE LUSTER; SMOOTH

00vS

MW OQUT 9.4 VIS 47

TO MODERATELY SILTY TEXTURE; SLIGHTLY

'TO MODERATELY CALCAREOUS; GRADES TO

DATA @ 5430
"""""AND IS INTERBEDDED WITH SILTSTONE.

MW 9.20, FV --, PV 20, YP 20

AP| FIL 100.0, GELS 13/-/-, pH 8.

SHALE = MEDIUM GRAY, LIGHT BLUISH GRAY,

1,100, CA -, MBT -, SOL 6.2
g %.5 oL e LIGHT GRAYISH RED PURPLE, DARK YELLOWISH

24 HOUR LOSSES 599.8

ORANGE; CRUMBLY TO PULVERULENT TENACITY;

IRREGULAR EARTHY FRACTURE; PLATY TO

'WEDGELIKE WITH SOME ELONGATED CUTTINGS

10> it ' 40 Tl Gas 500><10 Meth C1 100K>| HABIT; WAXY EARTHY LUSTER; CLAYEY

00SS

0> 0 Cco2 50K>

TEXTURE; THIN STRUCTURE.

\
0 Flare Ht. 100>
MAX GAS 76u

0>

CHANGE TO DSF

MUD AT 5500'.

SILTSTONE = LIGHT TO MEDIUM BROWN, LIGHT

MAX GAS 142u
BLUISH GRAY, SOME PURPLISH HUE; VERY

FINE GRAIN; MODERATE HARD TO FRIABLE;

GRITTY, SILTY TEXTURE; EARTHY LUSTER,;

'THINLY BEDDED WITH SHALE.

WASATCH G @ 5 T e,

el 1
e PASRTIERREE

el 1

NOTE: SAMPLES ARE APPROX. 80% LCM.

GAS 170u

5/25/2009

)G




WOB 20

RPM 100

PP 2500

00.S

0089

—— -1 11

———l—m 1 11

- 11

- 11

- 11

- 11

- 11

- 11

Y BE PART CG

LOW READINGS DUE

ARTIAL RETURNS

NOTE: LOST RETURNS AT 5650'".

=SANDSTONE =WHITE TO VERY LIGHT GRAY,

"""""OCCASIONALLY LIGHT GREENISH GRAY;

FRIABLE TO HARD; CLASTS RANGE FROM VERY

FINE LOWER TO FINE UPPER, RARE MEDIUM

LOWER GRAINS; MODERATELY SORTED;

SUBANGULAR TO SUBROUND; DOMINANTLY

QUARTZ WITH SCATTERED DARK GRAY TO

BLACK LITHICS; OCCASIONAL CARBONACEOUS

MATERIAL; DOMINANTLY GRAIN SUPPORTED;

CLAY MATRIX; LIGHTLY CALCITE CEMENTED;

INTERBEDDED WITH SILTSTONE AND SHALE.

SHALE = MEDIUM GRAY, GRAYISH RED, LIGHT

BLUISH GRAY, DARK YELLOWISH ORANGE;

CRUMBLY TO CRUNCHY TENACITY; HACKLY

'TO EARTHY FRACTURE; PLATY TO WEDGELIKE

CUTTINGS HABIT; DULL EARTHY LUSTER,;

CLAYEY TO SILTY TEXTURE; MASSIVE

DA‘{rA @|5825'




RPM 35 & o P AX GAS 180U MW 9.25 Fv- PV 22, YP17 |
D it T o | SILTSTONE = LIGHT GRAY TO BLUISH GRAY,
‘\‘ —— - 1 1 1 1 \ [RERENI
) I |
SPM 60 ) ST P APIFIL/f(;O GELS 12/-/5/pH - [ ]
S == T rAny "PR lundGRAYISH RED, PALE BROWN; FRIABLE TO FIRM
o
S
PP 1690 \ I
| - n0000000 FRIABLE; GRITTY TEXTURE; EARTHY WITH
\\ - LI T B N |
< — - | 1 1 1 1 [RERENI
N == PSOME SLIGHTLY SPARKLING LUSTER; THICK
{
\ -_ -1
WASATCH | @ 5
P! STRUCTURE; SOME GRADING TO VERY FINE
\\\ [RERENI
5/26/2009 éi WG 381u
=
WIPE HOLE TO E/ X GAS 319u
/ [RERENI
DISPLACE DSF FEUID o
3 SHALE = DARK TO DUSKY YELLOWISH BROWN,
o \
©
)C 3 1 [RERENI
\ E‘ P GHT TO MEDIUM GRAY, LIGHT GREENISH
N
|
|
|
\ ~"GRAY; FIRM TO HARD; CRUMBLY TO TOUGH;
: ——————————— 1 \\ b
e ——— e 1 (
[ ———— - 1 g
————— e " \ BLOCKY, TABULAR AND OCCASIONAL PLATY
‘;‘ :
————— e " *=CUTTINGS HABIT; EARTHY TO OCCASIONALLY
[ ———— - 1 fm
[ ' MW IN 9.0 VIS 47
" \ SLIGHTLY SHINY LUSTER; DOMINANTLY
SMOOTH TO OCCASIONALLY SILTY TEXTURE;
[ ———— - 1
[ ———— - 1
————— e " NON TO SLIGHTLY CALCAREOUS; OCCASIONALLY
[ ——— - 1 1
[ ——— - 1 1
—_———— e =WITH HIGH CARBONACEOUS CONTENT; POOR
[ ——— - 1 1 [RERENI
R ' MAX GAS 214 .
SRR 1907 4 UNTO FAIR FISSILITY.
[ ——— - 1 1 .
[RERENI
P <0 tl Gas 500> oK
S :
S / f .
o co2 10K>£10 | [Ethnc-2 100K
|
\ HIISANDSTONE = WHITE TO LIGHT GRAY WITH
\ i
<0 Flare Ht. 100><10 Prop C-3 100K>{
COMMON VERY LIGHT BROWN HUES; COMMON
(
\
k10 | ButnC-4
[ ——— - 1 1\ \
——————e " \ ; PEPPERED APPEARANCE; FIRM TO MOD-
[ —— - 1 1 1 ) [RERENI
R nonono | / oo
<10 | [ Peftcs 100K
MAX GAS 1 Lo
CAS 1304 o\ mERATELY TOUGH: CLASTS RANGE FROM VERY




FINE LOWER TO FINE LOWER; SUBANGULAR TO

i imm [
SUBROUND; MODERATELY SORTED;
‘\“ i
| """ DOMINANTLY QUARTZ WITH SCATTERED
it '/ MEDIUM TO DARK GRAY LITHICS; OCCASIONAL
AL " /CARBONACEOUS MATTER; VARIABLE GRAIN/
| e PSP (I /) (N
i [ \\ i
- e e o\ ""MMATRIX SUPPORTED; WHITE CLAY MATRIX;
M

00T9
|
I
I
]

CALCITE CEMENTED; SILTY IN PART, GRADES

""" TO AND IS INTERBEDDED WITH SILTSTONE.

SHALE = LIGHT TO MEDIUM GRAY, LIGHT

BLUISH GRAY, GRAYISH ORANGE, GRAYISH RED

[ i - 1 1 g
[ i - 1 1
|
)
2/
APIFIL9.6,
17
AX GAS 186U “
/
\ “ ‘
\ !
\
MAX GAS.200u \ \
] |
| [
- L[]
) ) MW IN'8.8 VI
\ [
- ||
> ourss
N, ‘
| f
| /
\
// /
[
. . / [
“‘ /
——— - 1 1 /// “ //
o ——— - i / / ‘w/

SOME PALE REDDISH BROWN; TOUGH CRUMBLY

""""TENACITY; IRREGULAR HACKLY FRACTURE;

PLATY TO WEDGELIKE WITH OCCASIONAL

"""""ELONGATE CUTTINGS HABIT; WAXY EARTHY

LUSTER; SMOOTH TO SILTY TEXTURE;

0029

ABUNDANT CARBONACEOUS MATERIAL WITH

'TRACE AMOUNT COAL IN SAMPLE.

"""""SHALE = DUSKY YELLOWISH BROWN, DARK

GRAY, BROWNISH BLACK, SMALL AMOUNT

PP 2425

| il |IGHT BLUISH GRAY, DENSE CRUMBLY



0

5/27/2009

G 79u

TENACITY; HACKLY EARTHY FRACTURE;

TABULAR WEDGELIKE CUTTINGS HABIT; WAXY

\

\ MWlNé

7 \\{|

EARTHY LUSTER; SMOOTH TO SILTY TEXTURE;

SLIGHTLY FISSILE STRUCTURE; OCCASIONAL

PYRITE INCLUSIONS.

COAL = BLACK; BROWNISH BLACK; DENSE,

BRITTLE, CRUNCHY TENACITY; BLOCKY, SOME

CONCHOIDAL, AND EARTHY FRACTURE;

FLAKY, TABULAR CUTTINGS HABIT; VITREOUS

LUSTER; SMOOTH TEXTURE; THICK STRUCTURE,

SOME OUT GASSING VISIBLE.

SANDSTONE = LIGHT GRAY WITH DARK LITHICS

PALE BROWN WITH DARK LITHICS; FIRM

FRIABLE TO FRIABLE; VERY FINE TO FINE

GRAINS; WELL SORTED; MODERATE SPHERICITY

QUARTZ FRAMEWORK; SUBANGULAR TO SUB-

CG\142u =
[ARRRN|
[ARRRN|
[ARRRN|

MAX GAS 100u
[ARRRN|
[ARRRN|
[ARRRN|

CG\111u

ROUND; CALCITE CEMENT.

SHALE = MEDIUM TO DARK GRAY, BROWNISH

BLACK, GRAYISH RED, SOME VARIEGATED:



<1

0099

0099

AX GAS 158u

0

Ttl Gas

500>

DENSE, BRITTLE, TO CRUMBLY TENACITY;

100K>.‘ IRREGULAR TO EARTHY FRACTURE; TABULAR

0
MAX

Co2

Flare Ht.

S 213u

MAX.GAS 189u

10K>

100>

<10 Me|
[/

<10 | Ethn C-2

<10 I?roﬁ
[r

<10 | Blitn C-4

[
<10 \P

100K>{

""" TO WEDGELIKE WITH SOME ELONGATE CUTTINGS

00K>[.

HABIT; WAXY, EARTHY SOME SLIGHTLY

100K>{

"""""SPARKLING LUSTER; SMOOTH TO SILTY

00K>]

TEXTURE; MASSIVE STRUCTURE.

‘s‘ /
L
c-“‘5,4,3,2,“ ‘

™ )

‘\ \\\
/

)
MW IN 8.9 VIS 48
[

HHHbILTSTONE = DARK TO MEDIUM GRAY, DARK

“ - HBROWN, LIGHT GRAY, OCCASIONAL

‘ - ‘SLIGHTLY OLIVE HUES; FIRM TO MODERATELY
;\\ . HHARD: CRUMBLY TO OCCASIONALLY

; MODERATELY TOUGH; EARTHY LUSTER WITH

57u

'""""'SCATTERED SPARKLES; ABRASIVE, GRITTY

TEXTURE; MODERATELY CALCAREOUS;
[ARRRNI

INTERBEDDED WITH AND INTERGRADATIONAL
[ARRRNI

"MMWITH SHALES.

"""MSANDSTONE = LIGHT GRAY TO WHITE,

OCCASIONALLY WITH SLIGHT GREENISH HUES;

EASILY FRIABLE TO MODERATELY TOUGH;

CLASTS RANGE FROM VERY FINE LOWER TO

"MUYEINE LOWER:; SUBANGULAR TO SUBROUND:




= = ————n 10 NEAN

=TIIIILLN, | ]

T = R | """ MODERATELY SORTED; DOMINANTLY QUARTZ,

SCATTERED DARK GRAY LITHICS; MOSTLY

MATRIX SUPPORTED; WHITE CLAY MATRIX;

""""""MODERATELY CALCITE CEMENTED; INTER-

- WG 1228u

BEDDED WITH SHALE AND SILTSTONE.

- Y . ~-4SHALE = MEDIUM TO DARK GRAY, BROWNISH

- ren | " BLACK, REDDISH GRAY, RARELY LIGHT GREEN-
[ ——— e [ \ [NRRNRI

=TI \

ISH GRAY; FIRM TO OCCASIONALLY HARD;

MW IN 8.8 VIS 48
| | CRUMBLY TO OCCASIONALLY TOUGH; TABULAR,

(*)]
(0]
O F=—— '
o

"""*""BLOCKY, OCCASIONALLY PLATY CUTTINGS

HABIT; MATTE TO RARELY SLIGHTLY
[ARRRNI

RESINOUS LUSTER; SMOOTH TO MODERATELY

M*MMSILTY TEXTURE; NON TO OCCASIONALLY

1407u

"""MSLIGHTLY CALCAREOUS; SOME PIECES

"*"MWITH ABUNDANT CARBONACEOUS MATERIAL;

e trrent / POOR TO MODERATE FISSILITY.

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

C-32,1

BROWN, LIGHT GRAY, OCCASIONALLY WITH

0069

"**""SLIGHTLY OLIVE HUES; FIRM TO MODERATELY

M AS 311u ~

HARD; CRUMBLY TO OCCASIONALLY



CIRC DUE TOéiB

\

N
MUD LOSSES.

/

<200

<50

<1 Deptl 0>
WIPE HOLE 3

STANDS @ 7030

0002

CG)|268u

MAX u

MODERATELY TOUGH; DULL LUSTER WITH

SCATTERED SPARKLES; GRITTY, ABRASIVE

TEXTURE; MODERATELY CALCAREOUS;

0 Ttl Gas 500>,

SCATTERED BLACK PINPOINT CARBONACEOUS

MATERIAL; INTERBEDDED WITH SANDSTONE

IAND SHALE.

SHALE = PALE BROWN, LIGHT, MEDIUM GRAY,

Cco2 10K>y

Flare Ht. 100>

IPER GAS 278u

1] l
‘\‘ rj ‘
I\ \
Y )
| )'
f (
(/
[ :
MW/IN 8.8 VIS 50 ‘
[ ‘
L4
MW OUT 819 VIS 61
/ |
Pl %
[/
|
;‘ ‘
\
\
< \ L 100K
\

100K>{

100K>|

100K>_

100K>]

DATA @'\6960

\

MAX GAS 113u MWS/‘B FV48,PV12,YP18 |
/
/
|
)
/
(
( .
\
ARIFIL 11.0, GELS 8]20/43, pH 1|,
| CLlZOO A 20, MBT 20.0, SOL {
il .
[ARRRN|
)ZHOUR OSSES 359
\ \
CG 75u [ARRRN|

iyt

LIGHT BLUISH GRAY, SOME WITH LIGHT

PURPLISH HUES; CRUMBLY TO CRUNCHY

TENACITY; IRREGULAR TO EARTHY FRACTURE;

'WEDGELIKE TO TABULAR SOME BLADED

CUTTINGS HABIT; WAXY EARTHY LUSTER SOME

SLIGHTLY SPARKLY; SILTY TEXTURE; THIN

STRUCTURE.

SANDSTONE = WHITE, LIGHT GRAY, LIGHT

GRAYISH BROWN WITH DARK LITHICS, SOME

CLAST WHITE WITH PALE GREEN HUES,

ABUNDANT TRANSLUCENT UNCONSOLIDATED

CALCITE; EASILY FRIABLE TO FRIABLE; UPPE

FINE TO UPPER VERY FINE GRAINS; SUBROUND



WOB 17

RPM 70

PP 2720

SPM 80

00¢.

00€.

|

|
MV\f IN 9.0 VIS 54

'TO SUBANGULAR; LOW SPHERICITY; QUARTZ

r‘
H

M\/j/ OUT 9.1 VIS 61
[/
|

FRAMEWORK; GRAIN SUPPORT WITH SOME
[ARRRNI

CALCITE CEMENT.

SHALE = LIGHT TO MEDIUM GRAY, LIGHT

BLUISH GRAY, GRAYISH RED, SOME PURPLE

CG 40u

HUES; CRUMBLY TO PULVERULENT; IRREGULAR

'TO EARTHY FRACTURE; TABULAR TO WEDGELIKE

CUTTINGS HABIT; EARTHY LUSTER; SMOOTH

'TO SILTY TEXTURE; THIN STRUCTURE.

il
%:#‘4,3, 11

M;V IN9.1VIS 53

""""SANDSTONE = WHITE TO LIGHT GRAY WITH

"""""PALE GREEN HUES AND SCATTERED DARK

LITHICS; VERY FINE TO UPPER FINE GRAINS;

WELL SORTED; SUBROUND TO SUBANGULAR;

MODERATE SPHERICITY; FIRM TO EASILY

v

CG 580u .

)

=
“

\(AW IN9.1VIS 5

[ARRRNI
M T9.1VI
il 5P "FRIABLE; CALCITE CEMENT.
( SHALE = LIGHT TO MEDIUM GRAY, LIGHT
| [ARRRNI
\ """"BLUISH GRAY, GRAYISH RED, REDDISH BROWN,
] " SOME WITH PURPLE HUES; CRUMBLY TO

PULVERULENT TENACITY:; IRREGULAR EARTHY



5/28/2009

WIPE HOLE TO S

WOB 18

RPM 75

PP 2650

SPM 80

<200

<50

<1

00S.

MW OUT 9.1\VIS 60

c-2,1

FRACTURE; TABULAR WEDGELIKE CUTTINGS

HABIT; WAXY, SOME SPARKLING LUSTER;

SMOOTH TO SILTY TEXTURE.

WG 1045u

, GELS 8/

SANDSTONE = WHITE, LIGHT GRAY, LIGHT

GREENISH GRAY, OCCASIONAL BLUISH HUES;

/42, pH 1/

EASILY FRIABLE TO MODERATELY TOUGH;

CLASTS RANGE FROM VERY FINE LOWER TO

FINE UPPER; SUBANGULAR TO SUBROUND;

LOW GAS READINGS

DUE TO LOST CIRC.

\
}

/
\
/
\

/

||
24 HO\LR OSSES 3063.2 ‘

CL 1300, CA 20, MBT |20.0, SOL 4

MODERATELY SORTED; DOMINANTLY QUARTZ

'WITH SCATTERED DARK GRAY TO BLACK

LITHICS; CLAY MATRIX; CALCITE CEMENTED.

SANDSTONE = WHITE, VERY LIGHT GRAY,

GAS 134u

N
<0 Ttl Gas 500> 100K
<O Coz 10K> 100K> ‘\ [ARRR
[ARRRN|
<0 Flare Ht. 100>/

100K>

00K>,

100K>|

CLEAR AND TRANSLUCENT GRAINS; ABUNDANT

UNCONSOLIDATED GRAINS; CLASTS EASILY

FRIABLE; SUBROUND TO SUBANGULAR; POOR

SPHERICITY; VERY FINE TO FINE GRAIN SIZE

WELL SORTED; CARBONACEOUS MATERIALS

AX GAS 148u

MW “IN 4\.9 vis 51

N

\ \

?Q/IW OUJ'I' 9 VI& 70

/ /

| / /

\ 5 &
\\ \

\ \
)

Y

THROUGHOUT.

SHALE = LIGHT TO MEDIUM GRAY, BROWNISH



\

\
5/29/2009 §

/

SURVEY @7793

0092

0042

3/

CG650u

FIGRAY; BRITTLE TO CRUNCHY; HACKLY, EARTHY

""""FRACTURE; WEDGELIKE CUTTINGS HABIT; DULL

g

MAX GAS [226u

:

EARTHY LUSTER; SILTY TEXTURE; THIN

""*""SANDSTONE = WHITE WITH DARK LITHICS,

LIGHT GRAY WITH DARK LITHICS, SOME WITH

PALE GREEN HUES; ABUNDANT UNCONSOLIDATED
[ARRRNI

GRAINS; CLASTS HARD TO FRIABLE; VERY

""""FINE TO UPPER FINE GRAINS; WELL SORTED;

""*"SUB ANGULAR TO ANGULAR; POOR SPHERICITY;

""" QUARTZ FRAMEWORK; GRAIN SUPPORTED;

—— - (| (N
o —— (RERNNER] R GAS 185u
—— - (|
(N
(N
o —— (RERNNER] c Ou
—— - (| (N
(N
—— - [}
—— - [} (N
—— - [}
—— - [} (N
e . Ciie MAX GAS 151u

CALCITE CEMENT.

"""""SILTSTONE = MEDIUM TO DARK GRAY, LIGHT

GRAY, DARK BROWN, OCCASIONALLY WITH

[**"*""]SLIGHTLY OLIVE HUES; FIRM TO MODERATELY

%

HARD; CRUMBLY TO OCCASIONALLY

"""""'"MODERATELY TOUGH; DULL LUSTER WITH

'""""'SCATTERED SPARKLES; GRITTY, ABRASIVE

TEXTURE; MODERATELY CALCAREOUS;

MMUNSCATTERED BLACK PINPOINT CARBONACEOUS




WIPE HOLE @ 79

WF 800 @ 8000

<200

ROP

<50

<1

Avg WO

Depth of

A

/\/ \\_/ \4
o
Vv

N

@\

0062

0008

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

el FEIETERRNRNNEN]
==l == 1 1 1 0
el FEIETERRNRNNEN]
—_———i= 00
—_———i= 00
—_———i= 00
—_———i= 00
—_———i= 00
—_———i= 00

En T O T R B |

En T O T R B |

En T O T R B |

En T O T R B |

En T O T R B |

En T O T R B |

En T O T R B |

En T O T R B |

5u

MAX GAS_365u

'"'""MATERIAL; INTERBEDDED WITH SANDSTONE

"""*""SHALE = MEDIUM TO DARK GRAY, BROWNISH
[ARRRNI

''""""/BLACK, REDDISH GRAY, RARELY LIGHT GREEN-

CG 110u

ISH GRAY; FIRM TO OCCASIONALLY HARD;

"""""CRUMBLY TO OCCASIONALLY TOUGH; TABULAR,

"""*""BLOCKY, OCCASIONALLY PLATY CUTTINGS

HABIT; MATTE TO RARELY SLIGHTLY

""""RESINOUS LUSTER; SMOOTH TO MODERATELY

MW OUT 9.1 VIS 51

\
™~

"M*MMSILTY TEXTURE; NON TO OCCASIONALLY

SLIGHTLY CALCAREOUS; SOME PIECES

'WITH ABUNDANT CARBONACEOUS MATERIAL.

'"""""SANDSTONE = LIGHT GRAY, LIGHT GREENISH

500><10

"""""GRAY; COMMON "PEPPERED" APPEARANCE;
[ARRRNI

EASILY FRIABLE TO OCCASIONALLY HARD;

CLASTS RANGE FROM VERY FINE LOWER TO

FINE LOWER, RARE MEDIUM LOWER GRAINS;

100K>| IANGULAR TO SUBROUND; MODERATELY

Flare Ht.

/

100><10\  \

| Meth c-1

/
10K>k10 / / hn c-2

rop C-3

100K>{

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

100K>]

DARK GRAY LITHICS AND CARBONACEOUS



00T8

00¢8

B [T B R

——= 1

En T O T R B |

B PSR RERRREE
En T O T R B |
B PSR RERRREE
T T I T T B T
T T I T T B T

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

MAX G 31u

il

"""MATTER; WHITE CLAY MATRIX; VARIABLE

""""MGRAIN/MATRIX SUPPORTED; LIGHTLY CALCITE

'""""/CEMENTED; INTERBEDDED WITH SILTSTONE

AX GAS 638u

MAX GAS 545u

il

"""*""MAND SHALE.

SHALE = LIGHT - MEDIUM GRAY, DARK BROWN,

"**"LIGHT BLUISH GRAY, OCCASIONAL LIGHT

""""/GREENISH HUES; CRUMBLY TO BRITTLE

MAX'GAS 344u

[
MW IN 9.2 VIS 64
Vo

\

\ \ )
Mw\ouT 9.{1 VIS/53
(o
) )
> [

I ]

0

C-54321

"""TENACITY; IRREGULAR TO EARTHY FRACTURE;
[ARRRNI

WEDGELIKE TO TABULAR, OCCASIONAL PLATY

"*MCUTTINGS HABIT; WAXY EARTHY LUSTER SOME

MISLIGHTLY SPARKLY; SILTY TEXTURE; THINLY

"""""INTERBEDDED WITH SILTSTONE AND SANDSTONE

gwg

MAX GAS(S00u

DATA @ 8194

/

fri g
NN N
MW 9.20,\FV 50, PV 14, YR 16
VA

|

\ \

NN\
\c Yo

API EIL ﬂl.OjQEL 8/22/39, pH. 1

cuf 1300{; c;{x 20,
/ i\

"""""SANDSTONE = LIGHT GRAY TO LIGHT GREENISH

""" GRAY; COMMON "PEPPERED" APPEARANCE;

"IMUMEASILY FRIABLE TO OCCASIONALLY HARD;

CLASTS RANGE FROM VERY FINE LOWER TO

"""""FINE LOWER; ANGULAR TO SUBROUND;

""" "MODERATELY SORTED; DOMINANTLY QUARTZ;
[ARRRNI

SCATTERED LITHICS AND CARBONACEOUS

MMUIMATTER:; MOSTLY LOOSE GRAINS IN SAMPLE:




/

/

/k

WF 700 @ 8260' |

WIPE HOLE 3

STANDS @ 8273

SURVEY @ 8367

WOB 18

PP2550

SPM 60

RPM 62

5/30/2009

00€8

0078

WHITE CLAY MATRIX; LIGHT CALCITE CEMENT.

RIG AIR FAILED

MAX GAS 232

L

Woessa

SHALE = LIGHT TO MEDIUM GRAY, BROWNISH

BLACK, LIGHT BLUISH GRAY, SOME WITH

PURPLE; CRUMBLY TO CRUNCHY TENACITY;

IRREGULAR TO HACKLY FRACTURE; PLATY TO

X GAS 209u

WEDGELIKE CUTTINGS HABIT; EARTHY ,SOME

SLIGHTLY SPARKLY LUSTER; SMOOTH TO

SILTY TEXTURE; TRACE COAL IN SAMPLE.

SANDSTONE = WHITE, SOME WITH PALE GREEN

HUE, TRANSPARENT AND TRANSLUCENT;

PREDOMINATELY UNCONSOLIDATED GRAINS;

CLASTS EASILY FRIABLE; LOWER FINE TO

LOWER MEDIUM GRAIN SIZE; WELL SORTED;

SUBANGULAR TO ANGULAR; POOR SPHERICITY;

MAKX GAS 142u

—

/

c-s/A,{é, /,1

CARBONACEOUS MATERIAL THROUGHOUT;

SLIGHT CALCITE CEMENT; QUART FRAMEWORK.

SANDSTONE = WHITE WITH DARK LITHICS,

SOME WITH PALE GREEN HUE; ABUNDANT

j ¥4

GAS 173u

UNCONSOLIDATED GRAINS; CLASTS FIRM TO



<1

00S8

0098

CG129u

0 Tl Gas

500><10

FRIABLE; SUBROUND TO SUBANGULAR; VERY

[ARRRNI
[ARRRNI
""""FINE TO UPPER FINE GRAINS; WELL SORTED;
" IQUARTZ FRAMEWORK, CALCITE CEMENT.
[ARRRNI

100K>r

0 Co2
MAX'GAS 158u

0 Flare Ht.

10K><10

100><10

<10 |

<10

SHALE = LIGHT TO MEDIUM GRAY, DARK GRAY,

"*"*"LIGHT BLUISH GRAY; BRITTLE TO CRUNCHY

100K>]

TENACITY; EARTHY TO HACKLY FRACTURE;

100K>{

""" TABULAR TO WEDGELIKE CUTTINGS HABIT;
[ARRRNI

WAXY EARTHY LUSTER; SMOOTH TO SILTY

ER GAS 1104u

HUMTEXTURE; THIN STRUCTURE.

SILTSTONE = MEDIUM TO DARK GRAY, LIGHT

GRAY, DARK BROWN, FIRM TO MODERATELY

HARD; CRUMBLY TO COMMONLY

"""""'"MODERATELY TOUGH; DULL LUSTER WITH

SCATTERED SPARKLES; GRITTY, ABRASIVE
[ARRRNI

""" TEXTURE; MODERATELY CALCAREOUS;

"""""'SCATTERED BLACK PINPOINT CARBONACEOUS

MATERIAL; INTERBEDDED WITH SANDSTONE

117u

MMHUNSANDSTONE = LIGHT GRAY WITH OCCASIONAL




=
\“\\

%
WF 500 @ 8690" >

NB #5, 6.125" IN

HUGHES TR1259

JETS: 3X13

SIN: 7123474

FTG:10' HRS: 2.

0048

0088

MAX G

""""VERY LIGHT GREENISH GRAY HUES, COMMON

PEPPERED APPEARANCE; EASILY FRIABLE

MA 0lu
CE 357u

\\ § \

"""""TO FIRM; CLASTS RANGE FROM VERY FINE

""" LOWER TO FINE LOWER; ANGULAR TO SUB-
[ARRRNI

ROUND; MODERATELY SORTED; QUARTZ

"""*""RICH WITH SCATTERED LITHICS; WHITE CLAY

MATRIX; VARIABLE MATRIX/GRAIN SUPPORTED;

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

{

\da4izy

\

/
U\

19

LIGHT CALCITE CEMENT; INTERBEDDED WITH

g TSTONE AND SHALE.

""*""SHALE = LIGHT TO DARK GRAY, MODERATE TO
[ARRRNI

""""DARK BROWNISH GRAY, LIGHT GREENISH

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

L

"""""GRAY; FIRM TO OCCASIONALLY MODERATELY

HARD; CRUMBLY TO OCCASIONALLY MOD-
[ARRRNI

ERATELY TOUGH; BLOCKY, TABULAR AND

PLATY CUTTINGS HABIT; MATTE LUSTER,;

""*"*"SMOOTH TO LOCALLY SILTY TEXTURE;

C—

ESCALE GAS <0 --- 1000

SLIGHTLY TO MODERATELY CALCAREOUS.
[ARRRNI

""" TD INTERMEDIATE AT 8896'. CASING @ 8881'

SHALE = LIGHT TO MEDIUM GRAY:; DENSE TO



11/18/2009

NB #6 6.125" IN @

HUGHES QD406

JETS: 3X13

S/N: 7125167

FTG: XXXX' HRS:

<1

MUD LOSSES 20 B /|

EVANGE 2

R

0006

00T6

TG 2249u

BRITTLE; WEDGELIKE TO SUB-TABULAR

CUTTINGS HABIT; CLAYEY TO SILTY TEXTURE;

DULL TO EARTHY LUSTER; INTERBEDDED WITH

LIGHT TO MEDIUM GRAY SILTSTONE THAT

GRADES INTO A LIGHT GRAY TO MOTTLED

GAS 2890u

BROWNISH GRAY SANDSTONE; LOW GAS.

SANDSTONE = LIGHT TO MEDIUM GRAY, WITH

SALT AND PEPPER APPEARANCE WITH BLACK

IAND REDDISH BROWN LITHIC FRAGMENTS; 90

TO 60% QUARTZ CLASTS WITH THE REMAINDER

LITHIC FRAGMENTS; FINE TO MEDIUM GRAINED

FAIR TO POOR SORTING; MODERATE SPHERICIT

INTERBEDDED MEDIUM TO BLUISH GRAY SHALE

IAND GRADES INTO SILTSTONE. ESPECIALLY

<0 Flare Ht. 1 K>HHH
[ARRRN|
— 100K>|
€6 1565u
i [ARRRN|
7 1 |
[ARRRN|
AX GAS 2065u
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
MAX GAS 225u

AT BASE; HIGH GAS SEEN THROUGHOUT.

SANDSTONE = LIGHT GRAY TO MEDIUM GRAY;

FINE TO VERY FINE, RARE MEDIUM; QUARTZ

CLASTS WITH MINOR LITHIC FRAGMENTS; FAIR

i

1)
¢
MW, OUT 9.3 VIS'38 pH 9.8

'TO WELL SORTED; SUBROUNDED TO ROUNDED;

FRIABLE TO FIRM FRIABLE; CALCITE CEMENT;



NIGHT TOUR

MUD LOSSES 15 BBL

MUD LOSSES 10 BBL

00¢6

00€6

G 3094u

INTERBEDDED WITH AND GRADES INTO A GRAY

SILTSTONE AND INTERBEDDED WITH GRAY

SHALE AND MINOR CARBONACEOUS SHALE.

—i

RO

me )

RO

SILTSTONE = LIGHT TO DARK GRAY WITH
[ARRRNI

BROWNISH GRAY HUES; BRITTLE TO CRUMBLY;
[ARRRNI

""" IRREGULAR TO CONCHOIDAL FRACTURES;
[ARRRNI

""" PLATY TO NODULAR CUTTINGS; EARTHY TO

th
iR
th
AR ¢
!
iR
th
il

mmmt

-1 |KK
—_._.||||||||||||KK
———— 00 |KK
—_._.||||||||||||KK
———— 00 |KK
—_._.||||||||||||KK

e
—_._.n:nnnnuKK

iy PTTTS B B  |

\

""" SLIGHT SPARKLY LUSTER; SILTY TEXTURE
[ARRRNI

""" WITH MINOR ABRASIVENESS OBSERVED IN

GRADING FROM SANDSTONES; INTERBEDDED

IN SANDSTONES WITH SHALES; LOW GAS.
[ARRRNI

SHALE = LIGHT TO MEDIUM GRAY; BRITTLE

""" TO CRUMBLY; PLANAR TO SPLINTERY
[ARRRNI

FRACTURES; MASSIVE ELONGATED CUTTINGS;
[ARRRNI

""" DULL TO SLIGHT WAXY LUSTER; SMOOTH

""" TEXTURE; DARK GRAYISH BLACK ORGANIC

CG 2072u

>

""" STAINING OBSERVED IN SHALES; APPEARS

GRADING TO CARBONACEOUS SHALES; TRACES
[ARRRNI

OF PYRITE OBSERVED; LOWER GAS VALUES.
[ARRRNI

—



W.F. 400 @ 9410

11/19/2009

WOB 18

RPM 80

PP 2219

GPM 306

MUD LOSSES 70 B

<200 ROP

NN

B AV

e

S

<50 Avg WOB

<1 Depth of Ci

00v6

0056

= = = 1 10

b = —l—m 1 10

iy PTTTS  B |
- -
iy PTTTS  B |
- -
T T I T T B T
e N N
T T I T T B T

MAX GAS 482u

MAX-GAS 386u

—_._.||||||||||||KK
———— 00 |KK
—_._.||||||||||||KK
———— 00 |KK
—_._.||||||||||||KK
———— 00 |KK
—_._.||||||||||||KK

—l_._.n.nunu.KK

MA 58u

(82

pM 10.0 X
[RERENI

<0

MAX GAS 342u

Ttl Gas

>
€G 1609u

0

Flare Ht.

100>

SANDSTONE = LIGHT BROWN TO GRAYISH

WHITE; MEDIUM TO FINE GRAINS; FAIR TO

WELL SORTING; SUBANGULAR TO SUBROUNDED;

MODERATE SPHERICITY; TRACES OF FROSTED

CRYSTALS; EASILY FRIABLE TO FRIABLE;

DOMINANT CALCITE CEMENT WITH OCCASIONAL

QUARTZ GRAINS; TRACES OF BLACK LITHIC

FRAGMENTS; KAOLINITIC SANDS BECOMING

ABUNDANT; TRACE OF GLAUCONITIC STAINING

IN SANDS; MODERATELY HIGHER GAS.

SILTSTONE = LIGHT TO MEDIUM GRAY WITH

OCCASIONAL BROWN AND BLUE GRAY HUES;

BRITTLE TO CRUMBLY; IRREGULAR TO

CONCHOIDAL FRACTURES; SLIGHT SPARKLY

TO DULL LUSTER; SILTY WITH A SLIGHTLY

ABRASIVE TEXTURE OBSERVED WITH GRADING

FROM SANDSTONES; TRACE OF BLACK ORGANIC

STAINING ON SILTSTONES AND SANDS; LOW

GAS VALUES.

CARBONACEOUS SHALE = MEDIUM TO DARK



GRAYISH BLACK; DENSE TO BRITTLE;

IRREGULAR TO PLANAR FRACTURES; MASSIVE

(\/ T
\\ : —— - 1 1 1
J T Ty TO TABULAR CUTTINGS; DULL TO SLIGHTLY
) oI
MUD LOSSES 20 BBL /;h R .
) Al e T WSO e EARTHY LUSTER; SMOOTH TEXTURE:
\ O e | 1 1 1 1 1 1 T s [RERENI
O o vin— | $G1535u -
e | 1 1 1 1 1 1 : [RERENI
= rinl APPEARS GRADING FROM DARKER ORGANIC
e | 1 1 1 1 1 1

[oormeirrrinnninina /) N RICH SHALES; DARKER SANDSTONES ARE

[oormeirrrinnnanina / /] """ GRADING TO ORGANIC STAINED SILTSTONES;

e

Sy

I L | |KK : > HH\‘\

M OW GAS VALUES.

"""*""SANDSTONE = LIGHT TO MEDIUM GRAY,

- MAX G 2u

DAY TOUR
BROWNISH GRAY TO DUSKY BROWN SEEN IN

MODERATE AMOUNTS; QUARTZ CLASTS 90 TO

=T T T 'kk [ "'""""50% WITH THE REMAINDER BROWN OR BLACK
e 110 / [ARRRNI

———_._.........KK \ (TETTYT

"*LITHIC FRAGMENTS; MEDIUM TO VERY FINE,

00.6
]
I
]

""" PREDOMINATELY FINE; BROWNISH SANDSTONE

DEPTH COR
"""""POOR TO FAIR SORTING, GRAY FAIR TO WELL

"""""SORTING; SUBROUNDED TO SUBANGULAR; LOW

TO MODERATE SPHERICITY; FROSTED GRAINS

'""""/OCCASIONALLY STAINED BROWN; FRIABLE TO

K
K
h s
K ‘
- £l
- K |
- i ‘
ﬁE G 3166 :

FIRM FRIABLE; CALCITE CEMENT; GRAIN

SUPPORTED WITH FLOATING GRAINS; CARBON-
[ARRRNI

MUYAEOUS MATERIAL SEEN ALONG CROSS-BED

———mm L 111
———mm L 111
———mm L 111
———mm L 111
b P GAS 601u
———mm L 111
———mm L 111




PLANES; INTERBEDDED SHALE AND MINOR

{ = _
[

'""""/CARBONACEOUS SHALE AND INTERBEDDED SILT-

0086

"""""STONE, OCCASIONALLY GRADING INTO SILTST;

(

)

\

( =

%?R I

"""*""LOW GAS AND HIGH CONNECTION GAS SEEN;

MUD LOSSES 204 CG 3041

- MW/@/LIT/QAS S 47 pH 9

' /1(f

- AS 330u

NO FLUORESCENCE OR CUT.

SILTSTONE = MEDIUM TO MEDIUM LIGHT GRAY;

b o —— 10
- /

'"CRUNCHY TO DENSE TENACITY; TABULAR TO

WEDGELIKE CUTTINGS HABIT, MINOR CURVED;

</
|
)

EARTHY TO DULL LUSTER, MINOR SPARKLING

FROM VITREOUS SANDS; SILTY TO GRANULAR

TEXTURE; INTERBEDDED FINE TO VERY FINE

0066

o L HRRN /

SANDSTONE AND GRAY SHALE, MINOR CARBON-

——— i L1 /

o L HRRN /

g
/
(
[T T T iy > "*"MACEOUS SHALE; LOW BACKGROUND GAS WITH
/

\
[T T T iy \L \ ""*"""HIGH CONNECTION GASES; SLIGHTLY TO MOD.
\
[ARRRNI

SHALE = LIGHT TO MEDIUM GRAY; DENSE TO

T T R BRITTLE; WEDGELIKE TO SUB-TABULAR
[ = = 1 11

SEEP GAS 2641
CUTTINGS HABIT; CLAYEY TO SILTY TEXTURE;

=S

§G 554u

DULL TO EARTHY LUSTER; INTERBEDDED WITH

LIGHT TO MEDIUM GRAY SILTSTONE AND LIGHT

g
)T

<200 ROP



WF 300 @ 10020"

MUD LOSSES 71 BBL

00TOT

00201

GRAY TO MOTTLED BROWNISH GRAY SANDSTONE;

LOW GAS.
(N
(N

SILTSTONE = MEDIUM TO MEDIUM LIGHT GRAY;

""""ICRUNCHY TO DENSE TENACITY; TABULAR TO

WEDGELIKE CUTTINGS HABIT; EARTHY TO DULL

LUSTER; SILTY TO GRITTY TEXTURE;

INTERBEDDED FINE TO VERY FINE SANDSTONE

'WITH ORGANIC STAINING AND GRAY SHALE AND

MAX GAS 432u

""" /CARBONACEOUS SHALE, MINOR INTERBEDDED

"""""ICOAL SEAMS; GAS SEEN IN COAL SEAMS, LOW

BACKGROUND GAS.

SHALE = MEDIUM DARK GRAY TO DARK GRAY,

MEDIUM LIGHT GRAY; CRUNCHY TO DENSE

MA S 420u

G 3096u

""""TENACITY; TABULAR TO WEDGELIKE CUTTINGS
[ARRRNI

"HABIT; DULL TO EARTHY LUSTER; SILTY TO

CLAYEY TEXTURE, VERY MINOR GRITTY

TEXTURE; INTERBEDDED SILTSTONE AND

SANDSTONE; GAS SEEN IN SANDSTONE.

e

MW I(Q.A VIS 45 pH| 10.2
| \

SANDSTONE = LIGHT TO MEDIUM GRAY WITH



MUD LOSSES 53 B

NIGHT TOUR

MUD LOSSES 65

00€0T

00701

MW&T avisaspH100 |
f i DARK GRAY AND BROWN HUES; MEDIUM TO

FINE GRAINS; FAIR TO WELL SORTING; SUB-

ANGULAR TO SUBROUNDED; MODERATE

""" SPHERICITY; FRIABLE TO FIRMLY FRIABLE;

CALCITE CEMENT DOMINATED WITH MINOR

""" SILICA CEMENT; <3% BLACK LITHICS IN
[ARRRNI

SANDS; APPEARS GRADING TO SILTSTONES;
[ARRRNI

MODERATELY HIGHER GAS VALUES IN SANDS.

WSAS 293u

"' SHALE = MEDIUM TO DARK GRAY WITH

OCCASIONAL LIGHT GRAY HUES; TOUGH TO

')

\,
D&UE}DATA@lOS ¥
g

//

MM 9.4 KV 43PV 14 YP 15
Vo

\

SLIGHTLY BRITTLE; IRREGULAR TO BLOCKY

"I FRACTURES; MASSIVE TO TABULAR CUTTINGS;

@\s 359U

N DULL AND EARTHY LUSTER; SMOOTH TEXTURE
[ARRRNI

LOSSES 1409.5 |

MINOR TRACES OF INDIVIDUAL CALCITE

""" CRYSTALS IN SAMPLE; SANDSTONE GRADES TO
[ARRRNI

""" SILTSTONES; LOWER GAS VALUES OBSERVED.

1575u

——1 1 |KK
—_.||||||||||||||KK
——1 1 |KK
—_.||||||||||||||KK
——1 1 |KK
—_.||||||||||||||KK
——1 1 |KK
—_.||||||||||||||KK
——1 1 |K
—_.||||||||||||||KK
——1 1 |KK
—_.||||||||||||||KK

:_-—I 1 1 1 KKKK
Tl
:_-—I 1 1 1 KKKK
Tl
:_-—I 1 1 1 KKKK
Tl
:_-—I 1 1 1 KKKK
Tl
:_-—I 1 1 1 KKKK
Tl
:_-—I 1 1 1 KKKK
Y

""" SANDSTONE = LIGHT GRAYISH WHITE TO

WHITE WITH BROWN/GRAY/WHITE

UNCONSOLIDATED KAOLINITIC SANDS; MEDIUM

AX GAS 3057u

TO FINE GRAINS:; FAIR TO WELL SORTING;



<1

00S0T

WOB 19

RPM 71

PP 2491

GPM 311

0090T

11/20/2009

b I |K|<KK
-
b I |K|<KK
gt
b I |K|<KK
-
b I |K|<KK
gt
b I |K|<KK
-
b I |K|<
{3

Flare Ht.

MAX GAS 1084u

X GAS 512u

CG 1540u

>

ED GAS 2241u
N

MAX GAS 1036u

/4

X GAS 3333u

SUBROUNDED TO ROUNDED; MODERATE TO

SPHERICITY; SOFT UNCONSOLIDATED TO

FIRMLY FRIABLE SANDS; ABUNDANT PYRITE

IN SAMPLE; SANDSTONE GRADING TO

SILTSTONE ARE VERY ABRASIVE AND CONTAIN

TRACES OF BLACK ORGANICS; MODERATE TO

HIGH GAS VALUES IN SANDS.

SILTSTONE = LIGHT TO MEDIUM GRAY WITH

BROWN TO BLUISH GRAY HUES; DENSE TO

SLIGHTLY CRUMBLY; IRREGULAR TO MOTTLED

FRACTURES; PLATY TO TABULAR CUTTINGS;

SLIGHT SPARKLY TO EARTHY LUSTER,; SILTY

TO ABRASIVE TEXTURE; TRACES OF PYRITE

AND KAOLINITIC SANDS IN SAMPLE; GRADES

INTO ABRASIVE SILTSTONE FROM SANDS;

INTERBEDDED IN SANDSTONES AND SHALES;

LOWER GAS VALUES OBSERVED.

SHALE = LIGHT TO MEDIUM GRAY WITH

| DARK GRAYISH BLACK HUES; DENSE TO

SLIGHTLY CRUMBLY; IRREGULAR TO FEW



MUD LOSSES'38

MUD LOSSES 16

00401

0080T

AX GAS 1660u

1
il
i
il
i
il
i
il
—— (i
— -
(i
il
(i
il
(i
il
(
il
(i
i

§AX GAS 1760u

MAX GAS 429u

LEED GAS 2098u

AN

CG 1884u
S

MW IN 9%55

\ \

‘ IS 2(}6 pH.9.8
7 >

L L
~ | ~

; c)smsz{

Lol

LA

SPLINTERY FRACTURES; MASSIVE TO TABULAR

CUTTINGS; DULL TO WAXY LUSTER; SMOOTH

" TEXTURE; INTERBEDDED WITH COAL IN SANDS

AND SILTSTONES; DARKER ORGANIC SHALES

ARE GRADING FROM ORGANIC RICH SILTSTONE

LOW TO MODERATE GAS VALUES.

SILTSTONE = MEDIUM TO DARK GRAY WITH

LIGHT BROWNISH GRAY AND BLUISH GRAY

HUES; DENSE TO CRUNCHY; IRREGULAR TO

SPLINTERY FRACTURES; PLATY TO WEDGE-

LIKE CUTTINGS; SPARKLY TO EARTHY LUSTER

ABRASIVE TO SILTY TEXTURE; SANDSTONES

APPEAR DARKER FROM ORGANIC STAINING AND

GRADING INTO ABRASIVE SILTSTONES;

TRACES OF COAL AND KAOLINITIC SANDS;

LOW TO MODERATE GAS VALUES.

CARBONACEOUS SHALE = LIGHT TO MEDIUM

GRAY WITH OCCASIONAL DARK GRAY TO

GRAYISH BROWN HUES; BRITTLE TO CRUMBLY;

BLOCKY TO PLANAR FRACTURES; PLATY TO



P ELONGATED CUTTINGS; DULL EARTHY LUSTER

SMOOTH TEXTURE; INTERBEDDED IN

0060T

""" SANDSTONE AND SILTSTONE; MODERATE GAS

VALUES.
1

=SANDSTONE = LIGHT GRAY TO BROWNISH GRAY;
[ARRRNI

'"""IFRIABLE TO FIRM FRIABLE; QUARTZ CLASTS

=l -1 1 1
-

iy YN | v

-1
iy YN |

iy YN |
-

p— —-._llll_

"""MWITH LITHIC CLASTS GIVING A SALT AND

""" PEPPER APPEARANCE; FINE TO MEDIUM; INTER
[ARRRNI

BEDDED COAL SEAM WITH GAS SHOW.

\
¢
DAY TOUR
<200

<1

CARBONACEOUS SHALE = BLACK TO BROWNISH

< Cco2 10K>
BLACK; CRUNCHY TO CRUMBLY; IRREGULAR

< Flare Ht. 100>y 100K>_

'TO BLOCKY FRACTURE; WEDGELIKE TO

100K>[.

ELONGATED CUTTINGS WITH MODERATE

100K>[.

TABULAR CUTTINGS; DULL TO EARTHY, SOME

SPARKLING; CARBONACEOUS SHALE HAS TWO

TEXTURE: CLAYEY TO SILTY OR GRITTY TO

=
SEEP GAS 2

GRANULAR; INTERBEDDED LITHIC SANDSTONE

MW OUT 9.55/VIS 47 pH 10.1
v]‘/ /] i IAND SHALE, MINOR COAL MAKING UP TO 10%
/

/ //

OF CUTTINGS SEEN IN SAMPLES; MODERATELY

TO NONCALCAREOUS.



WF 200 @ 11120

MUD LOSSES 14 L;HR

)

{>

L~

MUD LOSSES 12

00ZTT

00€TT

e e i 11
it T

p— b IR NN

=Rl -0
— el - 11

e e i 11
it T

e e i 11

TOTCO DOWN

GAS 3130u

"""""ICARBONACEOUS SHALES = BLACK TO BROWNISH

"""""BLACK; CRUMBLY TO BRITTLE; BLOCKY OR
[ARRRNI

"""""PLANAR FRACTURE; TABULAR TO WEDGELIKE

CUTTINGS; EARTHY OR DULL, RARE WAXY

§EEP GAS 3161u

§AX GAS 1807u

LUSTER; SILTY TO CLAYEY, MINOR SMOOTH OR

=GRITTY TEXTURE; THICK TO MASSIVE
[ARRRNI

"""""STRUCTURE; INTERBEDDED ORGANIC RICH
[ARRRNI

SILTSTONE AND SANDSTONES, MINOR COAL;

GAS SEEN IN COAL AND SANDSTONE UNITS;

MAX GAS 447u

= all
/
7
7 1

N@ IN p.e VIS 44 pH 10.2

\ \
b o)
/,

\‘MW O‘éT 9.6 VIS 47 pH 10

—
~

\//

""""ELEVATED BACKGROUND GAS AND HIGH

CONNECTION GASES SEEN.

CARBONACEOUS SHALE = BLACK TO BROWNISH

""""BLACK, MEDIUM DARK TO VERY DARK GRAY;

AS 3241u

MAX GAS 550u

IRREGULAR TO PLANAR FRACTURES; MASSIVE

'TO TABULAR CUTTINGS; DULL TO SLIGHTLY

=EARTHY LUSTER, MINOR SPARKLING DUE TO

DISSEMINATED PYRITE; DENSE TO BRITTLE;

SMOOTH TO SILTY, OFTEN SILTY TO GRANULAR

TEXTURE, MINOR GAS FROM COAL OR SAND.




00vTT

00STT

MAX GAS 602u

ISANDSTONE = BROWNISH GRAY TO MEDIUM

IGRAY; MEDIUM TO FINE GRAIN; PREDOMIN.

QUARTZ CLASTS WITH UP TO 40% LITHIC FRAG

\\

CG 3134

MAX GAS 742U

"""*""SUBANGULAR TO SUBROUNDED, ANGULAR

M*ILITHIC FRAGMENTS; CALCAREOUS CEMENT;

""""FRIABLE TO FIRM FRIABLE; GRAIN SUPPORTED

ORGANIC STAINING ON FROSTED GRAINS;

""""*"LOW TO MODERATE VISIBLE POROSITY; MOD.

MAX GAS 98

GAS 3215u

GAS SEEN IN SANDSTONE; NO FLUORESCENCE.

CARBONACEOUS SHALE = BLACK TO BROWNISH

BLACK TO DARK GRAY; CRUNCHY TO DENSE

TENACITY; TABULAR TO WEDGELIKE CUTTINGS

IN 9.5%2{6 H9.8
[

T
MW OUT 9.5 VIS 46 pH 9.6
| /
[/

X GAS 1831

/AX GAS 1836u

|

[

‘\ Buth\ c-4 100K>,
| | |

| |

et

|Pent/C-5 100K>,
/

[ARRRNI
[ARRRNI
[ARRRNI
20 100K
[ARRRNI
<O \ 100K [ARRRNI
\ T
\ \
/ !
<0 Flare Ht. \Pro \\c—a 100K>
C |

HABIT; DULL TO EARTHY LUSTER; SILTY TO

CLAYEY TEXTURE; INTERBEDDED WITH COAL

IAND ORGANIC RICH SILTSTONE AND SANDSTONE

GAS SEEN IN SANDSTONE.

COAL = BLACK TO BROWNISH BLACK; BRITTLE

TENACITY; BLOCKY TO IRREGULAR FRACTURE;

'TABULAR TO NODULAR; VITREOUS TO FROSTED

LUSTER; SMOOTH TO SILTY; THIN TO



MUD LOSSES

ROLLINS @

NIGHT TOUR

009TT

004TT

""" LAMINATED STRUCTURE; INTERBEDDED

e "

G 1858u

MAX GAS 14564

§/IAX GAS 1277u

CARBONACEOQOUS SHALE, ORGANIC RICH SILT-

"""""STONE, AND ORGANIC RICH LITHIC SANDSTONE

GAS SEEN IN COAL BEDS; COAL SEEN

:CARBONACEOUS SHALE = BLACK TO BROWNISH

e "

BLACK, MEDIUM DARK TO VERY DARK GRAY;

'TO TABULAR CUTTINGS; DULL TO SLIGHTLY

EARTHY LUSTER; DENSE TO BRITTLE; SMOOTH

TO SILTY, OFTEN SILTY TO GRANULAR

e e i 11
it T

e e i 11
it T

p— b IR NN
=Rl -0
— el - 11

e e i 11
it T

e e i 11

N'9.6 VIS 42 pH 10
\

\‘ vy ouf\g 55\VIS 44 pH 9.8
\ >

/ /
c

5,4 3, 1

""""TEXTURE, MINOR GAS FROM COAL OR SAND.

"""""\CARBONACEOUS SHALE = BLACK TO BROWNISH

BLACK; DENSE TO CRUNCHY; GRITTY TO
[ARRRNI

""""ICLAYEY; INTERBEDDED SANDSTONE AND COAL.

o] [T ET I |
-

i
th
i
::-._._l (] |KK
=Cmoo
::-._._l (] |KK
=Zmoo
th
i
th
il

o] [T ET I |
-

o] [T ET I |
-

CG 2275u

.

""" SANDSTONE = LIGHT GRAY TO GRAYISH WHITE

""" WITH GRAY/WHITE/LIGHT GRAYISH BROWN
[ARRRNI

KAOLINITIC SANDS; FINE GRAINS; WELL

""" SORTED; SUBANGULAR TO ROUNDED; MODERATE

) )

’,,E(/IUD})ATA 11766'

TO HIGH SPHERICITY; UNCONSOLIDATED TO



)

\
\ |

\

‘\MW/Q.S FV/AS5 PV 14 YP 17
/ """ FIRMLY FRIABLE; SILICA DOMINATED CEMENT

)

/
‘ / [ARRRNI
API'FIL 7.4.GELS 6/10/14 pH 9.8
bl P2 punl AND MATRIX; SILTSTONE AND CARBONACEOUS
-l \ [ARRRNI
CL- 2200 Ca+ 40 MBT 15 'SOL 5.5

_

| SHALES INTERBEDDED IN SANDS; MODERATE

/ (N

- 24/HOUR MUD LOSSES/479.3
g e LT ‘W TO HIGHER GAS VALUES IN SANDS AND COAL.
[e's] -1 g
S
- [ARRRN|
........ LI D N B [ARRRN|
........ LI D N B
----- SILTSTONE = MEDIUM TO DARK GRAY WITH
R T R R B B ) KK [ARRRN|
- ..........KK
. -l KK 6
e ICERRRERRR S| ! GRAYISH BROWN HUES; DENSE TO SLIGHTLY
- LI R R B § KK
- ..........KK
- LI R R B § KK
= # CRUMBLY; IRREGULAR TO PLANAR FRACTURES;
K .
i N
, \
GAS 2848 IN 9.6 VIS 42 pH 10
EK u PP PLATY TO ELONGATED CUTTINGS; SPARKLY TO
K
™ v I 111 IKKKK [ARRRN|
—= =t """l EARTHY LUSTER; VERY ABRASIVE TO SILTY
i L L I I B | KKKK
. KK
- | TEXTURE; BLACK ORGANIC BANDING; APPEARS
. [ARRRN|
RN oy
R AS 2890u
LR ERERR] (41 GRADING FROM DARK GRAY AND BROWN
[ARRRN|
"""’ SANDSTONES INTO ABRASIVE SUCROSIC
MUD LOSSES
= !"""'"| HIGH ORGANIC SILTSTONES; COAL IS SEEN
©
o
S

""" THROUGHOUT SAMPLE; SANDSTONES

BECOMING DARKER AS CARBONACEOUS SHALES

§ZAOBU

""" ARE ABUNDANT; MODERATE TO HIGH GAS.
[ARRRNI

""" COAL = DULL TO GLOSSY BLACK; CRUMBLY TO

""" PULVERULENT; PLANAR TO MOTTLED FRACTURE

""" PLATY TO NODULAR CUTTINGS; SLIGHT

: POLISHED TO RESINOUS LUSTER; SMOOTH



<1

11/21/2009

MUD LOSSES 45

WOB 19

GPM 311

CORCORAN CP @12

000¢T

00TZCT

3

2224u

Flare Ht.

|

100K,

00K>{
100K>/
[RERENI

TEXTURE; INTERBEDDED IN SHALES AND

SILTSTONES; ALTERNATING SANDSTONE

THICKNESSES OBSERVED; HIGHER GAS VALUES

IN COAL SEAMS AND SANDS.

SANDSTONE = MEDIUM TO DARK GRAY WITH

BROWNISH GRAY HUES; MEDIUM TO FINE

GRAINS; FAIR SORTING; SUBANGULAR TO

ROUNDED; MODERATE TO HIGH SPHERICITY;

<5% KAOLINITIC SANDS OBSERVED; SILICA

DOMINATED CEMENT AND MATRIX; SILTSTONES

ALSO CONTAIN HIGH SILICA CONTENT; SANDS

GRADING INTO HIGH SILICA AND ABRASIVE

SILTSTONES; MODERATE GAS VALUES.

SILTSTONE = MEDIUM GRAYISH BROWN TO

LIGHT BROWN; DENSE TO CRUMBLY; BLOCKY

IRREGULAR FRACTURES; PLATY TO WEDGELIKE

CUTTINGS; SPARKLY TO EARTHY LUSTER;

SILTY TO ABRASIVE TEXTURE; COAL CONTENT

INCREASING; SANDSTONE GRADING INTO

SILTSTONES; SANDS BECOMING CLEANER WITH



MUD LOSSES 60

DAY TOUR

00€CT

00 74"

""" LESS DARK ORGANICS; LOWER GAS VALUES.

SANDSTONE = LIGHT TO MEDIUM GRAY WITH
[ARRRNI

""" DARK GRAY AND BROWN HUES; MEDIUM TO

FINE GRAINS; FAIR TO WELL SORTING; SUB-

""" ANGULAR TO SUBROUNDED; MODERATE
[ARRRNI

""" SPHERICITY; FRIABLE TO FIRMLY FRIABLE;

CALCITE CEMENT DOMINATED WITH MINOR

SILICA CEMENT; <3% BLACK LITHICS IN
[ARRRNI

SANDS; APPEARS GRADING TO SILTSTONES.

BEEP GAS 2808u

SILTSTONE = MEDIUM TO DARK BROWNISH GRAY

DENSE TO BRITTLE; IRREGULAR TO PLANAR

FRACTURES; MASSIVE TO TABULAR CUTTINGS;

DULL TO EARTHY LUSTER; SILTY TO GRANULAR

SEEP GAS 2748u

"""TEXTURE; HIGHLY ORGANIC; GRADES INTO

"""""\CARBONACEOUS SHALE, INTERBEDDED SAND-

STONE AND FREQUENT COAL SEAMS; GAS SEEN

"IN COAL SEAMS.

"""""COAL = BLACK TO GRAYISH BLACK; CRUNCHY

:TO DENSE; MASSIVE TO TABULAR CUTTINGS;



<1

=WAXY TO VITREOUS LUSTER; SMOOTH TO

CLAYEY; INTERBEDDED CARBONACEOUS SHALE,

/=SILTSTONE, AND ORGANIC RICH LITHIC SAND-

STONE; GAS SEEN IN COAL; SEEN DEGASSING.

"""""SANDSTONE = LIGHT TO MEDIUM GRAY; FIRM
[ARRRNI

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

100K>!""""ICLASTS WITH 20% TO 10% LITHIC FRAGMENTS;

Flare Ht.

100>

Butn C-4

"""""FINE TO VERY FINE, OCCASIONALLY MEDIUM
[ARRRNI

GRAIN SIZE; SILICEOUS AND CALCAREOUS

CEMENT; GRADES INTO A GRANULAR TO
[ARRRNI

SUCROSIC SILTSTONE, INTERBEDDED CARBON-
[ARRRNI

""ACEOUS SHALE AND MINOR COAL.

""" SILTSTONE = MEDIUM TO DARK GRAYISH
[ARRRNI

""" BROWN AND BLACK; SLIGHTLY DENSE TO
[ARRRNI

""" BRITTLE; IRREGULAR SPLINTERY FRACTURES;
[ARRRNI

""" PLATY TO ELONGATED CUTTINGS; SPARKLY TO

-t

—E--

EARTHY LUSTER; SILTY TO GRITTY TEXTURE;

""" COAL AND CARBONACEOUS SHALE INTERBEDDED

= IN SILTSTONES; MODERATE GAS VALUES.
[ARRRNI




NIGHT TOUR

WOB 25

RPM 80

PP 2764

GPM 311

C. MARINE @ 12800

11/22/2009

DAY TOUR

00421

008¢T

Sl [T T B T T T
TR
] PUET T S
TR
[l [T R T R B A |
bl IR
[l [T R T R B A |
bl IR
iy PTTTS  B |

iy PTTTS  B |

iy PTTTS  B |

iy PTTTS  B |

iy PTTTS  B |

iy PTTTS  B |

MW IR]\g

sir%u pH 9. 9%

''""""] COAL = SLIGHTLY DULL TO GLOSSY BLACK;

CG 2796u

""" BRITTLE TO PULVERULENT; BLOCKY TO

""" CONCHOIDAL FRACTURES; MASSIVE TO WEDGE-

""" LIKE CUTTINGS; SLIGHT RESINOUS TO WAXY
[ARRRNI

""" LUSTER; SMOOTH TEXTURE; INTERBEDDED IN

""" SILTSTONES AND SANDSTONES; HIGHER GAS

VALUES IN COAL SEAMS.

""" SANDSTONE = LIGHT GRAY TO GRAYISH WHITE
[ARRRNI

= MEDIUM TO FINE GRAINS; FAIR TO WELL
[ARRRNI

: SORTING; SUBANGULAR TO ROUNDED;

@wu

""" MODERATE SPHERICITY; FRIABLE TO

""" MODERATELY HARD; SILICA CEMENT AND
[ARRRNI

""" QUARTZ GRAINS OBSERVED; APPEARS GRADING
[ARRRNI

""" INTO COARSER/GRANULAR SILTSTONE;
[ARRRNI

""" TRACES OF COAL; MODERATE TO LOWER GAS

" VALUES.

SILTSTONE = BLACK TO BLACKISH GRAY; FIRM

'TO DENSE; PLANAR FRACTURE; TABULAR TO

PLATY CUTTINGS; GRITTY TO SILTY; GRADES

INTO A BLACK TO DARK GRAY SHALE; LOW GAS
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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.









