H EPOCH

Houston, TX
(281) 784-5500

Bakersfield, CA
(661) 328-1595

New lIberia, LA
(337) 364-2322

MUDLOG MD

Anchorage, AK COMPANY ExxonMobil Production
Copyright © 2003 by Epoch Well Services, Inc. (907) 561-2465;
WELL FRU 197-28A5
LOG INTERVAL CASING DATA FIELD PICEANCE CREEK
DEPTHS: 149 TO 12,529 REGION ROCKIES
16 AT 120 COORDINATES LAT: 39.9344449000
DATES: 8/05/2010 TO  8/25/2010
10.75" AT 3,566 LON: 108.295900000
SCALE: " =100'
AT ELEVATION GL = 6,082'
AT KB = 6,109'
MUD TYPES
COUNTY, STATE  RIO BLANCO, CO
SPUD MUD TO 3,576' HOLE SIZE
14.75" TO 3576 API INDEX 051031163300
BARO-TROL PLUS TO 12,529' ’
- 8.75" T0 12,529 SPUD DATE 08/05/2010
10 CONTRACTOR HELMRICH AND PAYNE
TO
CO. REP. RICKY T. OWENS
TO
RIG/TYPE 215/ FLEX 3
ABBREVIATIONS LOGGING UNIT UNIT 051

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 FLUIDLOSS

CL PPM CLORIDE ION
Rm MUD RESISTIVITY
Rmf
PR POOR RETURNS
LAT LOGGED AFTER TRIP

LAS

FILTRATE RESISTIVITY

LC LOST CIRCULATION
CO CIRCULATE OUT
NR NO RETURNS

TG TRIP GAS

SG SURVEY GAS

WG

CG CONNECTION GAS

LOGGED AFTER SURVEY

WIPER GAS

GEOLOGISTS

ADD. PERSONS

CO. GEOLOGIST

GEORGE BAKER
DEVIN CLAAR
BILL JOHANNING
TRISH ORTIZ

MEL,ANIE BIGGS

S5 ALTERED ZONE

@ ANDESITE
- ANHYDRITE
O

I BASALT

Frgt BENTONITE

[EE| BIOTITIZATION

= 3| BRECCIA

E CALCARENITE

[ CALCAREOUS TUFF
BT CALCILUTITE

t:?\ CARBONATES

B 5| CARBONACEOUS MAT
@ CARBONACEOUS SH
% CEMENT CONTAM.
ﬁ CHALK

2] CRYSTALLINE TUFF
E CHERT - ARGILL

E CHERT - GLASSY
Efj CHERT - PORCEL
]| CHERT - TIGER STRIPE
ﬁ CHERT - UNDIFF
‘\ CLAY

——_] CLAY-MUDSTONE

Z =] CLYST-TUFFACEOUS
= ] CHLORITIZATION
== COAL

22| CONGLOMERATE

= .| CONGL. SAND

%.-] CONGL. SANDSTONE

(=] COQUINA
£ Z| DACITE
DIATOMITE

ZZ] DIORITE
Q DOLOSTONE

@ FELSIC SILIC DIKE

FOSSIL

=
H GABBRO
F@ GLASSY TUFF

GRANITE
E‘@ GRANITE WASH
Ej; GRANODIORITE

@ GYPSUM
- HALITE

]—\ HORNBL-QTZ-DIO

B 'GNEOUs (AciDIC)

- IGNEOUS (BASIC)
2| INTRUSIVES

EE| kaoLINITIC
E LIMESTONE
@ LITHIC TUFF

[.Z7] MARL - DOLO

MARL - CALC
METAMORPHICS
E MUDSTONE

FZ=% OBSIDIAN
E=H PALEOSOL
F"q PHOSPHATE

2 | PORCELANITE
[F-=] PORCELANEOUS CLYST

% PYRITE

E:ﬂ PYROCLASTICS

£ | QUARTZ DIORITE

@ QUARTZ LATITE

F<Z] QUARTZ MONZONITE

[ RECRYSTALLIZED CALCITE

g% RHYOLITE
- SALT
]ﬂ SAND

E SANDSTONE
E SANDSTONE-TUFFACEOUS
Eﬁﬂ SERICITIZATION

E’E SERPENTINE

E‘ SHALE

[=7] SHALE TUFFACEOUS
~— | SHELL FRAGMENTS
L=

E\Eﬁ SIDERITE

& ] SILICIFICATION

E SILTSTONE

@ SILTST-TUFFACEOUS
_::g TUFF

24 VOLCANICLASTICS SEDS
ﬁ;@ VOLCANICS



ExxonMobil Production

FRU

197-28A5
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MOD DATA- '
MAX G, 1u MW 8.90 FV 43 RV 13.YP 12
APLEI-2 6 GELS. 3 pH
Cl- 1600 Ca+ 40 MBT.19.0 SOL 8.7
24 HR LOSSES 110 BBLS
MW IN 9.0 VIS 39
MW OUT 6.0 VIS89
AX GAS ) J
¢ - i
g
|
AS < ‘
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CGE
MAX GAS 30
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PUMPS DOWN @962', 1 1/2 HOURS

Survey Data, Mud Reports, Other Info.
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-SCALE GAS <0-1000:

?osu
3 2250

/%:aﬂs 414u
CALE CQ2 <0-50K

S MWHN.1 VIS 43
_/MW OUT 9.0 VI$/43

€0244869ppm

W INSX
WOUT

=

4321 =

> _>MUD DATA @ 1717
~MW8QFV44 V\1G

MAX GAS 859u
RE-SC. Q2 <0-80k

kE’I FIL 14 GE
§ CI 1000 Ca MBT 190 OL 3.7

24 HOUR LOSS

pH 9.70

bls g

FAX CO2 32,206u

_ RE- Q(‘AIF Q- R{)k}
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WASATCH A @ 248
<300

RO

<50

00¢¢

00€¢

oove

00S¢

009¢

004¢

008¢

006¢

000€

00TE

CG 1103u

MAX GAS ?

rMW INg'1VIS 35%
6

wMW OUT 9.3 VIS

gl
%

Wa

MWIN92 53
MWOUT93VIS 6

<0, Tt 100K>|
< f 100K>
< Flare<Ht. 100>10 Prop C-3 100K>|
K1@.4321 ButnC-4 100K>|

10 Pent C-5 100K>|

N
MW IN 94 VIS 37
MW OUT 9.5 VIS 37

CG 24u

CG 13u

W IN 9.4 VIS 40
W OYT 9.5 VIS 40

|
%
3
2 i

v

Ttl Gas

500>y

f%\Agw

C02
Flare Ht.
G 48u
X GAS 79u

50K>k
100>(

ﬁ
L.

Lo

gAX GAS 80u

GSA ROCK COLOR CHART, ROCK CONSTITUENTS
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NIGHT TO§
WOB 28
RPM 45
PP 265
GPM 898

<300 5 0>

<50 A.}"g’: 0>

NB #2 8.75" IN @ 3576’
HUGHES Q504X w/#=14's 2-13's

37.5 Hrs, 3.441'
MORNING TOUR

006€ 008¢ 00.L€ 009¢ 00S€ oove 00€€

0001

00¢v 00TV
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—

G 29u

RN

ARE DESCRIBED WET AND LISTED IN ORDER OF
MOST ABUNDANT TO LEAST ABUNDANT. ALL
SAMPLE DEPTHS ARE REFERENCED TO RKB.

GAS CHROMATOGRAPHY EQUIPMENT IS

AS 167u

.

CALIBRATED TO A TEST GAS COMPOSED OF
METHANE = 10000 PPM

ETHANE = 1000 PPM

PROPANE = 1000 PPM

I-BUTANE = 1000 PPM

CG 75u
X GAS 130u

vih

N-BUTANE = 1000 PPM
I-PENTANE = 1000 PPM
N-PENTANE = 1000 PPM

CO2 IS CALIBRATED TO A TEST GAS COMPOSED

MAX’GAS 157u

AV

OF 100000 PPM

CONNECTION GAS, TRIP GAS, AND WIPER GAS
IARE NOTED ON THE MUDLOG. FLARE HEIGHTS
IAND DEPTHS OF GAS BUSTER EMPLOYMENT

CG 33u

N

ARE ALSO NOTED.

EARLY CONNECTION GASES REPRESENTING
UP HOLE GAS INTERVALS BLEEDING INTO THE
BOREHOLE ARE COMMON IN THE PRODUCTION

INTERVAL.

EVIDENCE OF FRACTURE FILL IS NOTED ON
LOG USING THE LITHOLOGY SYMBOL FOR
METAMORPHICS. THE 10% DOES NOT REPRESENT

10% FRACTURE FILL IN SAMPLES. IT ONLY
INDICATES THAT FRACTURE FILL HAS BEEN
OBSERVED OVER THE INTERVAL.

SET 10.75" CASING AT 3,566'. DRILL TO

3,591' FOR FIT. RESUME DRILLING ON
08/11/2010.

SHALE = VARICOLORED; MOTTLED IN PART;
DOM LIGHT GRAY TO MOTTLED GRAY YELLOW;

SME BROWN TO DARK BROWN; SOFT TO MOD

HARD; SLI TO MODERATELY CALCAREOUS;
|PLATY TO SLI NODULAR TO MASSIVE CTGS;
VARIABLE AMOUNTS OF SILT; IRREGULAR
[FRACTURE; DULL EARTHY TO WAXY LUSTER,;

7 MV\{Q.SF 37 PV 15 YP{11
API FIL 15.2/GELS 4/11/21/pH 9.8
(Cl- 3500 €&+ 60 MBT 19:9'SOL 5.7
24 HOUR LOSSES 110 b
Ttl Gas 500><10 / Meth C- 100K>|
Cc0o2 50K><10 - Ethn C-2 100K>|
G 21frlare Ht. 100><10 / Prop C-3 100K>
<1@},2, 1 Butn C- 100K>
<10 C Pent C 100K>
_S
_7
3
RE-SCALE CO2 <0-3000: RE-SCALE Ci 0-3000:
MW IN 9.1 V1S 37
MW OUT 9.2 VIS 36
REPAIR THA
02 4,758ppm
EPAIR THA
=
D
_—

/SMOOTH TO ROUGH TO SILTY TEXTURE;

GRADING TO AND INTERBEDDED W/SILTSTONE.

{TRACE AMOUNTS OF WHITE, CRYSTALLINE

NACHOLITE.

C-321

SANDSTONE = REDDISH BROWN TO LIGHT
GREENISH GRAY SPECIMENS; REDDISH BROWN
SPECIMENS ARE UPPER MEDIUM TO FINE GRD;

IGREENISH GRAY SPECIMENS ARE FINE TO VERY
JFINE GRAINED; ANGULAR TO SUBANGULAR,;

j
é

GRAIN TO MATRIX SUPPORTED; CALCAREOUS
CEMENT; TRACE CHERT AND LITHIC FRAGMENTS
IN REDDISH BROWN SPECIMENS; NO GAS

INCREASES OVER INTERVALS.

MAX GAS 5464y ——————1

MW IN 9.2%;;\

SANDSTONE= ABUNDANT LOOSE GRAINS; LOWER

/MEDIUM TO FINE GRAINED; MOD SORTED;
JANGULAR TO SUBANGULAR; DOM CALCAREOQOUS
ICEMENT WITH SOME SILICEOUS WHITE CLAY

FILL; CLEAN W/MINOR BLACK UNIDENTIFIED

CG72u

mﬁw

/GRAINS; ASSOCIATED WITH 500+ GAS SHOW.
|SHALE = MOTTLED IN PART; DOM YELLOW TO

MOTTLED YELLOW GRAY; FIRM TO SLI HARD;
PLATY TO FLAKY CUTTINGS; IRREGULAR TO

PLANAR FRACTURE; DULL EARTHY TO SLI
WAXY LUSTER; SMOOTH TO SILTY TEXTURE;
SILTY IN PART; SME ISOLATED QUARTZ GRS;

ICALCAREOUS; NO VISIBLE STRUCTURE.

SILTSTONE = VARICOLORED; MOTTLED IN PART
LT GRAY; PURPLE; LT BROWN; SL PLATY CTGS
IRREGULAR FRACTURE; MOD TO VERY CALC;
SME VERY FINE MICA AND CARBONACEOUS MAT;
SILTY TO GRITTY TEXTURE; DULL TO WAXY

ILUSTER; GRADING TO VERY FINE GRAINED

SANDSTONE.

SHALE = VARICOLORED; LT TO MEDIUM BROWN;
GRAY TO YELLOW GRAY; SLI PLATY TO FLAKY

ICUTTINGS; NON TO SLI CALCAREOUS; PLANAR

TO IRREGULAR FRACTURE; DULL EARTHY TO

WAXY LUSTER; ROUGH TO SILTY TEXTURE;
VARIABLE AMOUNTS OF SILT; LT TO MED BRN
SPECIMENS CONTAINS ABUNDANT CARBONACEOUS

g Ttl Gas 500> 100K>|
C0o2 10K> 100K>
Flare Ht. 100> 100K>|
100K>|
100K>
é CG112u
CG 90u

MATERIAL; VF MICA.

/SANDSTONE = OFF WHITE; LIGHT GRAY; LOWER
/MEDIUM TO UPPER FINE GRAINED; WELL SRTED

ANGULAR TO SUBANGULAR; MOD AMOUNT OF

W

LOOSE GRAINS; DOM CALCITE CEMENT,; SME

{RED GRAINS IN MATRIX; GRAIN SUPPORTED;
JQUICK REACTION TO DILUTE HCL; LOW TO MOD

SPHERICITY; TRACE BLACK GRAINS; THINLY
BEDDED.

WORKING ON SHAKER
NO GAS DATA

MW IN 9.3 VIS 41

{SHALE = VARICOLORED; YELLOW; LT TO MED

GRAY; YELLOW GRAY; MOTTLED IN PART,
SLI PLATY TO SLI NODULAR; BCMG MOD SILTY

IRREGULAR FRACTURE; SLI TO MOD CALC;

T

BRE

VE MICA; OCC CARBONACEOUS MATERIAL; DULL

EARTHY LUSTER; ROUGH TO SILTY TEXTURE;

/SOME SANDY TO SILTY SPECIMENS; TRACE

JLOOSE PYRITE; NO VISIBLE STRUCTURE.
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CG 34u

| c3.21

SHALE = VARICOLORED; SME MOTTLED
EXAMPLES; DOM YELLOW TO GRAY; FIRM
'TO MOD HARD; PLATY TO SLI NODULAR TO

IMASSIVE CUTTINGS; SLI CALCAREOUS; DULL
[EEARTHY LUSTER; SILTY IN PART; SMOOTH TO

ba
fR

SILTY TEXTURE; SME ISOLATED QUARTZ GRS;

SOME VISIBLE SANDSTONE PARTINGS; GEN

INO VISIBLE STRUCTURE; INTERBEDDED WITH

SILTSTONE.

CG 45u

MW IN 9.3 VIS %
MW QUT 9.3 VIS B9

/SILTSTONE = VARICOLORED; YELLOW, GRAY;

BROWN; PURPLE; MOD HARD; SLI PLATY TO
MASSIVE CUTTINGS; IRREGULAR FRACTURE;
MOD CALCAREOUS; SILTY TO GRITTY TEXTURE;

DULL TO WAXY LUSTER; VERY FINE MICA,

VERY FINE CARBONACEOUS MATERIAL; THINLY
{BEDDED WITH SHALE; GRADING TO SILTY
{SHALE; NO VISIBLE STRUCTURE.

SHALE = LIGHT GRAY WITH HUES OF YELLOW

WWWWWWF

Ttl Gas 500> 100K>

C02 10K>< EthnsC-2 100K>

MAx ddareddbppm  100><1 Prop C-3 100K>
CG 7u 2.1 Butn C-4 100K>|
<10 Pent C-5 100K>

CRUMBLY TO BRITTLE TENACITY; SUB PLANAR
TO IRREGULAR FRACTURE; SUB TABULAR TO

/SUB WEDGELIKE CUTTINGS HABIT; DULL TO
[WAXY LUSTER; SILTY TO GRITTY TEXTURE.

RE-SCALE GAS <0-1000:

RE{SCALE GAS 0}1000

/SANDSTONE = VARI COLORED, YELLOWS,
ILIGHT BROWN, ORANGE, OFF WHITE; FINE
IGRAIN; POOR SORTING; SUB ROUNDED TO SUB
JANGULAR; LOW SPHERICITY; SOFT TO EASILY
[FRIABLE; MODERATE REACTION TO HCL.

P A~ NN ATV

|SILTSTONE = VARIOUS COLORS, ORANGE,
JPURPLE, LIGHT BROWN, YELLOW HUES;
BRITTLE TO CRUMBLY TENACITY; IRREGULAR
|TO SLIGHTLY PLANAR, OCCASIONAL CONCHOID

AL FRACTURE SUB PLATY TO TABULAR CUTTING

HABIT, DULL TO EARTHY LUSTER; GRITTY
{TEXTURE.

ISHALE = VERY LIGHT GRAY TO MEDIUM GRAY

CG9u
W IN 9,3 VIS 4
W OUT 9.4 VISA0
UD DATA @ 4/600*
M 3FV42PV 11 YP 11
API FIL45.5 GELS 9/42/54 pH 11.40
Cl- 1300 Ca+ 60 MBT 22.5 SOL 5.7
24 HOUR | OSSES 920 bbls
CG 1055u IR

BRITTLE TO CRUMBLY TENACITY; SUB PLANAR

TO MOTTLED FRACTURE; SUB PLATY TO SUB

{TABULAR CUTTINGS HABIT; DULL WAXY TO
|SLIGHTLY GREASY LUSTER; SLIGHTLY SILTY

IAX GAS 222u

—

-SCALE <0-500

/ f
RE-SCALE <0-500.

{TO CLAYEY TEXTURE.

ISANDSTONE = LIGHT GRAYISH WHITE TO
VERY LIGHT BROWN, YELLOWISH HUES;
IFINE TO MEDIUM GRAIN; FAIR TO POOR

SORTING; SUB ROUNDED TO SUB ANGULAR;

CG 40u

Ireyvana

IN9.3 VIS 49
M OUT 9.3 VIS46

LOW SPHERICITY; EASILY FRIABLE; GRAIN

/SUPPORTED; MODERATE REACTION TO HCL.

ISILTSTONE = VAIOUS COLORS, GRAYS,
[YELLOW, ORANGE, BROWNS; DENSE TO

362 U

BRITTLE TENACITY; IRREGULAR TO SUB
{PLANAR FRACTURE; SUB TABULAR TO SUB
IPLATY CUTTINGS HABIT; DULL TO EARTHY
LUSTER; GRITTY TO ABRASIVE TEXTURE.

RagaE Jhkid

SANDSTONE = OCCASIONAL TRANSLUCENT,
WHITE TO LIGHT BROWN, WITH HUES OF
IORANGE; FINE TO VERY FINE GRAINED; FAIR
|SORTING; SUB ROUNDED; LOW SPHERICITY;
[EASILY FRIABLE; GRAIN SUPPORTED;

IMODERATE REACTION TO HCL.

ISHALE = VERY LIGHT GRAY TO MEDIUM GRAY,
/SOME MOTTLED HUES OF YELLOW AND
|GREEN; BRITTLE TO CRUMBLY TENACITY; SUB

PLANAR TO IRREGULAR FRACTURE; SUB PLATY

{TO SUB TABULAR CUTTINGS HABIT; WAXY TO

DULL LUSTER; GRITTY TEXTURE.

/SILTSTONE = VARIOUS COLORS OF PURPLE,

IORANGE, YELLOW AND REDDISH HUES;

BRITTLE TO CRUMBLY TENACITY; IRREGULAR
'TO BLOCKY FRACTURE; SUB TABULAR TO SUB

WEDGELIKE CUTTINGS HABIT, EARTHY TO
IDULL LUSTER WITH OCCASIONAL SPARKLING

[~

/
cs,l\l

l 6 24 Gas 500510 Meth C- 12 100K>
Cc0o2 10K><10 Ethn C-2 100K>
0 Flare Ht. 100><10 Prop C-3 100K>/
<10 mw IN 9. Butngg-4 100K>
*%0 MW OUT E8N €23 100K>

77 CG 45u 1

JAPPEARANCE; GRITTY TEXTURE.

ISANDSTONE = WHITE TO VERY LIGHT BROWN
JFINE TO MEDIUM GRAIN; FAIR SORTED; SUB
'ROUNDED TO SUB ANGULAR; LOW SPHERICITY

G7u

i
?
Y

/V\\\‘JL

EASILY FRIABLE; CALCITE CEMENTATION.

/SHALE = LIGHT GRAY TO MEDIUM GRAY,
{OCCASIONAL MOTTLED APPEARANCE; BRITTLE
{TO CRUMBLY TENACITY; IRREGULAR TO BLOCKY

NPT DV S

Wéa\/

IN 9.4 VIS 46
W/OUT 9.4 VIS 4

JFRACTURE; SUB TABULAR TO SUB WEDGELIKE;
JDULL TO SLIGHTLY WAXY LUSTER; SILTY TO
ISLIGHTLY GRITTY TEXTURE.

/SILTSTONE = LIGHT TO MEDIUM GRAY; FIRM

G 16u

M

RE-3CALE GAS <0-1000:

RF-;%A%F GAS <0- 1(%0

{TO CRUMBLY TENACITY; IRREGULAR FRACTURE;
|SLI CALCAREOUS; VF MICA; DULL EARTHY TO
|SLI WAXY LUSTER; SMOOTH TO SILTY TEXTURE
VARIABLE AMOUNTS OF SILT; NO VISIBLE

Ww

ISTRUCTURE.

/ISANDSTONE = DOM LOOSE GRAINS; UPPER
MEDIUM TO UPPER FINE LOOSE QUARTZ GRS;
JRARE WHITE TO LIGHT GRAY PRESERVED
/SPECIMENS; ANGULAR GRAINS; SILICEOUS/

1138u

ICALCAREOUS CEMENT; MOD WELL SORTED;
JTRACE CHERT; SOME LOOSE COARSE CALCITE
JFRACTURE FILL MATERIAL IN THE 5370' TO
/5400' SAMPLE; ASSOCIATED WITH A 469 UNIT

GAS SHOW.
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JWASATCH G PLACED @ 5455' MD 5059' TVD

WASATCH G SANDSTONE = ABNT LOOSE QTZ
IGRAINS; UPPER SAMPLES EXHIBIT UPPER MED

5' FLARE @ 5467

-
%\A

1TO UPPER FINE GRAINS; BCMG FINE TO VERY

FINE GRAINED WITH DEPTH; ANGULAR TO
SUBANGULAR; DOM SILICEOUS CEMENT W/
MINOR CALCITE; SME LT GREEN LITHIC FRAGS
TRACE AMOUNT OF SILICEOUS WHITE CLAY IN

<0 Ttl Gas 1K>

<0 CcO2 10K>y 0K>

<0 Flare Ht. 100> 0K >
10
100

IMATRIX; CLEAN W/BLACK UNIDENT GRAINS;

IASSOCIATED WITH MINOR GAS INCREASES.

SANDSTONE = ABUNDANT LOOSE GRAINS;
LT GRAY TO LT GREENISH GRAY; UPPER FINE

30' FLARE @ 5562'

JGRAINED; MOD WELL SORTED; ANGULAR TO
ISUBANGULAR; DOM GRAIN SUPPORTED,; SILI

'TO CALCAREOUS CEMENT; TRACE WHITE CLAY
MATRIX MATERIAL IN SAMPLES; CLEAN W/
MINOR UNIDENT BLACK GRAINS; MINOR GAS

MW IND/4 YS9

MW QUT 9.44/ VIS 41

INCREASES.

SILTSTONE = DOM LIGHT GRAY; SME GREENISH
GRAY; TRACE VARICOLORED SPECIMENS; FIRM
FIRM TO SLI HARD; MASSIVE TO PLATY TO

|FLAKY CUTTINGS; IRREGULAR FRACTURE; WAXY

'TO DULL LUSTER,; VERY FINE MICA; VERY
FINE CARBONACEOUS MATERIAL; NON TO SLI

ICALCAREOUS; VERY ARGILLACEOUS- GRADING
{TO SILTY SHALE; SILTY TO SMOOTH TEXTURE;

59310

NO VISIBLE STRUCTURE.
SHALE = VARICOLORED; LT TO MEDIUM GRAY;

/RED BROWN TO LIGHT BROWN; PURPLE; YELLOW
{CRUMBLY TO SLI HARD; DOM PLATY TO FLAKY

f

CUTTINGS; PLANAR TO BLOCKY TO IRREGULAR
FRACTURE; SMOOTH TO SILTY TEXTURE; SILTY
IN PART; DULL TO DULL EARTHY TO WAXY

JLUSTER; NON CALCAREOUS; OCC SOME BLACK

CARBONACEOUS MATERIAL.

SANDSTONE = LT GRAY TO WHITE; SME LT
GREENISH GRAY; FIRM TO MOD HARD; FINE

[TO VERY FINE GRAINED; MOD WELL SORTED;

ANGULAR TO SUBANGULAR; DOM CALCITE CMT,;

MINOR CARBONACEOUS MATERIAL; ASSOCIATED

WITH MINOR GAS INCREASES; THINLY BEDDED.

CARBONACEOUS SHALE = DARK BROWN TO
DARK GRAY; SOFT TO FIRM; PLATY TO FLAKY

ICUTTINGS; IRREGULAR FRACTURE; DULL
JEARTHY TO SLI RESINOUS LUSTER; SMOOTH
iTO SLI SILTY TEXTURE; SLI TO MOD CALC;
ISME CARBONACEOUS SILTSTONE EXAMPLES;

MAX CO.

OCC WITH MINOR GAS INCREASES.

1SANDSTONE = LIGHT BROWN TO WHITE TO LT
IGRAY; VERY HARD SPECIMENS; FINE TO VERY
JFINE GRAINED; TIGHT SPECIMENS; GRAIN

SUPPORTED; ANGULAR TO SUBANGULAR; MOD

JWELL SORTED; DOM CALCAREOUS CEMENT,;

OCC BLACK COALY LAMINATIONS; OCC SALT

JAND PEPPER APPEARANCE WITH CARB MAT;

'THINLY BEDDED WITH CARBONACEOUS SHALE.

ICARBONACEOUS SHALE = DARK GRAY; FIRM TO

tl Gas 1K>
<0 C02 10K><10 00K>
<0 lare Ht. 100><10 0K>
<10 00K>
= C <10
4
MAX GA ]

“MOD HARD; PLATY TO FLAKY CUTTINGS;PLANAR
JTO BLOCKY FRACTURE; SMOOTH TEXTURE; DULL
1TO RESINOUS LUSTER; INTERBEDDED W/THIN
ICOAL; SME VISIBLE GAS BLEEDING.

i

CG 696u
MAX GAS 971u

C54321

E\ C
MUD DATA.@’6,150'

ISILTSTONE = DARK BROWN TO DARK GRAY;

JDENSE TO TOUGH TENACITY; IRREGULAR TO
JBLOCKY FRACTURE; SUB WEDGELIKE TO SUB
[TABULAR CUTTINGS HABIT; EARTHY LUSTER;

IAX CO2 10,75

MW 9. 49/?’

GRITTY TO SLIGHTLY GRANULAR TEXTURE.

SANDSTONE = OFF WHITE TO VERY LIGHT
JBROWN, OCCASIONAL MEDIUM BROWN; FINE TO
VERY FINE GRAINED; FAIR TO POOR SORTING;

SUB ROUNDED TO SUB ANGULAR; LOW

ISPHERICITY; MODERATELY HARD; CALCITE
ICEMENT, WITH HIGH REACTION TO HCL

JDILUTION; GRAIN SUPPORTED; DOMINANT
{UNIDENTIFIED GRAINS, WITH SALT/PEPPER

APPEARANCE.
|SHALE = MEDIUM GRAY WITH OCCASIONAL

MOTTLED YELLOWS; DENSE TENACITY; SUB

IPLANAR TO BLOCKY FRACTURE; SUB TABULAR

EBE

ICUTTINGS HABIT; WAXY TO SLIGHTLY GREASY
JLUSTER,; SILTY TEXTURE.

‘SILTSTONE = DENSE TO BRITTLE TENACITY;
IRREGULAR TO BLOCKY FRACTURE; TABULAR

GAS 305u

Y

{TO SUB WEDGELIKE CUTTINGS HABIT; DULL
|TO EARTHY LUSTER; GRITTY TEXTURE.

ISANDSTONE = DOMINANTLY WHITE, WITH

SUBTLE HUES OF BROWN AND GRAY; FINE TO

CG 358u

VERY FINE GRAINED; FAIR SORTED; SUB
/ROUNDED; MODERATE SPHERICITY; FRIABLE;

GRAIN SUPPORTED; MODERATE REACTION TO

JHCL DILUTION.

L

Ttl Gas

/SHALE = LIGHT GRAY WITH MOTTLED HUES

|OF YELLOW AND PURPLE; DENSE TENACITY;
JIRREGULAR TO SUB PLANAR FRACTURE; SUB
WEDGELIKE CUTTINGS HABIT; EARTHY TO
ISOME WHAT FROSTED LUSTER; SILTY TEXTURE.
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SSMAX GAS 2,653U

inl

ICARBONACEOUS SHALE = DARK BROWN TO
JVERY DARK BROWN; DENSE TENACITY; BLOCKY

'TO PLANAR FRACTURE; SCALY TO NODULAR

ICUTTINGS HABIT; EARTHY LUSTER; GRITTY

sl

y

{TO ROUGH TEXTURE; SME CARBONACEOUS
MATERIAL.

SANDSTONE = OFFWHITE TO LIGHT GRAY;

HARD PRESERVED SPECIMENS; FINE TO VERY

=
G 1,595U

y

ll/

MW IN'.2VIS 50

MW\OUT 9.2.52
oY)

FINE GRAINED; ANGULAR TO SUBROUNDED;

MOD WELL SORTED; LOW TO MOD SPHERICITY;
'DOM CALCITE CEMENT WITH FAST REACTION

'TO DILUTE HCL,; POOR VISIBLE POROSITY;
MOD CLEAN WITH TRACE AMOUNTS OF UNIDENT

MAX C

7
/71
e g

BLACK GRAINS; THINLY BEDDED WITH SHALE.

|SHALE = DOM LIGHT TO MEDIUM GRAY; SME
'REDBROWN SPECIMENS; SOFT TO SLI HARD;

PLATY TO FLAKY CUTTINGS; PLANAR TO BLKY

{TO IRREGULAR FRACTURE; MODERATELY CALC;

\VF MICA; OCC W/SME CARBONACEOUS MATERIAL
NO VISIBLE STRUCTURE.

SANDSTONE = LIGHT BROWN TO WHITE; FLAKY

CUTTINGS; FINE TO VERY FINE GRAINED; ANG

'TO SUBANGULAR; DOM CALCITE CEMENT; GRAIN
SUPPORTED; TRACE VERY HARD SILICEOUS
SPECIMENS; OCC SME ARGILLACEOUS PARTINGS

[TIGHT POROSITY; OCC SPECKLED WITH CARB

MATERIAL; THINLY BEDDED WITH SHALE.
/SILTSTONE = LT TO MEDIUM GRAY; MOTTLED

REDDISH GRAY EXAMPLES; HARD; PLATY TO
FLAKY CUTTINGS; IRREGULAR FRACTURE;

ISILTY TEXTURE; SLI SPARKLING LUSTER;

VERY CALCAREOUS; OCC SPECKLED WITH CARB
MATERIAL; TRACE PYRITE.

|SANDSTONE = ABUNDANT LOOSE GRAINS;

WHITE TO SALT AND PEPPER APPEARANCE;

LOWER MEDIUM TO FINE GRAINED; ANGULAR
'TO SUBANGULAR; SILICEOUS CEMENT W/MINOR
LOOSE WHITE KAOLIN CLAY MATRIX MATERIAL
IN SAMPLES; TRACE MICA; RED TO GREEN GRS

IN MATRIX; COARSE CALCITE ADHERING TO

GRAIN CLUSTERS- FRACTURE FILL MATERIAL
IN THE 6930'-6960' SAMPLES; ASSOCIATED W
MINOR GAS INCREASES.

<0 Ttl Gas 1K>
cOo2 10K> 100K>
Flare Ht. 100> 0K>
TRIP GAS 1258u 100K>
100K>

{TRIP OUT AT 7017' TO CHANGE OUT BHA

/SANDSTONE = ABUNDANT CLEAR TO TRANSP
IGRAINS; WH TO LT GRAY; SALT AND PEPPER
J/APPEARANCE; DOM LOWER MEDIUM GRAINED;

CG 444

M. GAS 12

MOD HARD PRESERVED SPECIMENS; GRAIN
|SUPPORTED,; SILICEOUS CEMENT W/MINOR

CALCITE FILL; SME WHITE CLAY SILICEOUS

[FILL; BROWN MICA; SME SHALE PARTINGS;

TRACE CHERT,; LITHIC FRAGMENTS; DOM

ANGULAR GRAINS; ASSOCIATED WITH MINOR

IGAS SHOWS.

|SHALE = LT GRAY TO LT GREENISH GRAY; SME
LT BROWN; SOME MOTTLED PURPLE TO

BROWN; SOFT TO CRUNCHY; PLATY TO
FLAKY CUTTINGS; IRREGULAR FRACTURE;
NON CALCAREOUS; DULL EARTHY TO WAXY

JLUSTER; SMOOTH TO SLI SILTY TEXTURE;

VF MICA; SME SCATTERED CARBONACEOUS

MW IN 92 VIS 52
N OUT 9.1+ VIS 56

MATERIAL; DECREASE SILT CONTENT WITH

DEPTH; NO VISIBLE STRUCTURE.

SANDSTONE = WHITE; FINE TO MEDIUM GRAIN;
FAIR SORTED; SUB ROUNDED TO SUB

TNAPI FIL'8.2 GELS 8/20/35 ph 9.80

<§5|- 1ﬁ?‘d C

4 HOUIR |

40 MBT 20.0-80L 5.7
SSES 67 hhls,

/‘fVI‘}fD DATA @ 7,250'
MW9.20 £V 51 PV 17 YR 14

ANGULAR; LOW SPHERICITY; FIRM TO FRI;
GRAIN SUPPORTED; MODERATE TO LOW
REACTION TO HCL DILUTION; UNIDENTIFIED
DARK INCLUSIONS, SALT AND PEPPER
IAPPEARANCE; INCREASE IN ROP AND GAS

ﬁE\-SgQ\ S <0-1500>¢

SHALE = MEDIUM GRAY TO DARK GRAY;
BRITTLE TO CRUMBLY TENACITY; BLOCKY
'TO PLANAR FRACTURE; SUB TABULAR TO
ELONGATED CUTTINGS HABIT; WAXY TO

GREASY LUSTER; CLAYEY TO SILTY TEXTURE.
SILTSTONE = MEDIUM GRAY TO DARK GRAY;

IDENSE TENACITY;BLOCKY TO IRREGULAR
IFRACTURE; PLATY TO TABULAR CUTTINGS

HABIT; DULL TO EARTHY LUSTER,; GRITTY

[TEXTURE.
/SANDSTONE = DOMINANTLY WHITE,

OCCASIONAL DARK BROWN; FINE TO MEDIUM

GRAINED; FAIR SORTED; SUB ROUNDED TO

|SUB ANGULAR; LOW SPHERICITY; GRAIN

SUPPORTED; LOW REACTION TO DILUTE HCL;

JUNIDENTIFIED BLACK INCLUSIONS THROUGH

OUT.

ISHALE = MEDIUM GRAY TO DARK GRAY;
DENSE TO TOUGH TENACITY; BLOCKY TO

IRREGULAR FRACTURE; SUB PLATY TO

{ELONGATED CUTTINGS HABIT; WAXY TO DULL

MAX CO2 7528pp

JLUSTER; SILTY TO GRITTY TEXTURE.

SILTSTONE = MEDIUM BROWN WITH
OCCASIONAL REDDISH HUES; BRITTLE TO

ICRUMBLY TENACITY: PLANAR TO BLOCKY
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FRACTURE; SUB TABULAR TO SUB WEDGE

ILIKE CUTTINGS HABIT; EARTHY WITH SPARKLE

LUSTER.

|SANDSTONE = WHITE TO TRANSLUCENT;

MEDIUM TO FINE GRAINED; FAIR SORTING;
SUB ROUNDED TO SUB ANGULAR; LOW
SPHERICITY; FIRM FRIABLE TO MODERATELY
HARD; GRAIN SUPPORTED; MODERATE
REACTION TO HCL DILUTION.

/SHALE = MEDIUM GRAY TO DARK GRAY;

DENSE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; SUB TABULAR TO SUB WEDGE
LIKE CUTTINGS HABIT; DULL TO EARTHY

JLUSTER; GRITTY TEXTURE.

SILTSTONE = DARK BROWNS TO DARK GRAY,

JOCCASIONAL HUES OF PURPLE; BRITTLE TO

CRUMBLY TENACITY; SUB PLANAR TO SUB

367u

BLOCKY FRACTURE; SUB TABULAR TO SUB
'WEDGELIKE CUTTINGS HABIT; EARTHY TO
DULL LUSTER; GRITTY TEXTURE.

SANDSTONE = WHITE TO TRANSLUCENT

GRAINS; DOMINANTLY LOOSE; FINE TO
MEDIUM GRAINED; SUB ROUNDED TO SUB
IANGULAR; MODERATE SPHERICITY; SILI/CALC
CEMENT; LT GRAY TO WHITE PRESERVED
CLUSTER; MINOR BLACK UNIDENTIFIED GRS

e

MAXGAS 705u

IN MATRIX.

SANDSTONE = ABUNDANT LOOSE GRAINS;
LOWER MEDIUM TO FINE GRAINED; OFF WHITE
PRESERVED SPECIMENS; ANGULAR TO SBRND;

CALCITE/SILICEOUS CEMENT; LOOSE WHITE
KAOLIN MATRIX MATERIAL IN SAMPLES; TR
UNIDENTIFIED BLACK GRAINS; TR MICA; SME
COARSE CALCITE-FRACTURE FILL MATERIAL
OBSERVED IN THE 7980' TO 8010' SAMPLE.

SANDSTONE = DOM LOOSE CLEAR TO
TRANSLUCENT GRAINS; PRESERVED CLUSTERS
ARE LIGHT GRAY; LOWER MEDIUM TO UPPER
FINE GRAINED; ANGULAR TO SUBANGULAR; MOD

WELL SORTED; LOW TO MOD SPHERICITY; DOM
SILICEOUS CEMENT; SME LOOSE WHITE KAOLIN
CLAY IN SAMPLE TRAYS; TRACE GREEN GRAINS
COARSE CALCITE ADHERING TO SANDSTONE
CLUSTERS - FRACTURE FILL IN THE 8040' TO

130" SAMPLES; ASSOCIATED WITH GAS SHOWS

SANDSTONE = ABUNDANT LOOSE GRAINS; DOM

ICLEAR TO TRANSLUCENT GRAINS; RARE LT
/GRAY TO CLEAR PRESERVED SPECIMENS;

DRILL RATES AND ABUNDANT LOOSE GRAINS

/SUGGEST GOOD POROSITY INTERVAL;

JUPPER TO LOWER MEDIUM GRAINED; ANGULAR
{TO SUBROUNDED; GRAIN SUPPORTED,; DOM
/SILICEOUS CEMENT; SME WHITE SILICEOUS

CLAY IN MATRIX MATERIAL; LOOSE LITHIC
FRAGMENTS; COARSE CALCITE- FRACTURE FILL
MATERIAL IN THE 8,190'- 8,250' SAMPLE;
IASSOCIATED WITH 3,364 UNIT GAS SHOW.

NOTE: POOR SAMPLE QUALITY. ABUNDANT
CAVINGS.

SHALE = DARK BROWN TO MEDIUM BROWN;
FIRM TO SLI HARD; PLATY CUTTINGS; PLANAR

HAKER DOWN

'TO IRREGULAR FRACTURE; NON CALCAREOUS;

DULL EARTHY LUSTER; SMOOTH TO SILTY

TEXTURE; VF CARBONACEOUS MATERIAL,; SME

VERY SILTY EXAMPLES; THINLY INTERBEDDED

\WITH SILTSTONE AND SHALE; NO VISIBLE

GAS 355u
1491u

|STRUCTURE.
ISILTSTONE = MEDIUM GRAY TO DARK GRAY;

DENSE TO TOUGH TENACITY; BLOCKY TO

IRREGULAR FRACTURE; TABULAR TO PLATY

MAX GAS T
S 612u

ICUTTINGS HABIT; EARTHY TO DULL LUSTER;
[GRITTY TEXTURE.

ISANDSTONE = WHITE TO TRANSLUCENT;

FINE GRAINS; FAIR SORTING; SUB ROUNDED

<;;a ; Ttl Gas

1.5K>

{TO ANGULAR; LOW SPHERICITY; FIRM FRIABLE
|GRAIN SUPPORTED; MODERATE TO LOW
|REACTION TO HCL DILUTION.

|SHALE = MEDIUM GRAY TO DARK GRAY;

<0 CcO2
< Flare Ht.

10K>y
100>

BRITTLE TO CRUMBLY TENACITY; BLOCKY
'TO IRREGULAR FRACTURE; PLATY TO NODULAR
CUTTINGS HABIT; DULL TO EARTHY LUSTER,;

IGRITTY TEXTURE.

ISILTSTONE = MEDIUM BROWN TO VERY

DARK BROWN; BRITTLE TO CRUNCHY
TENACITY; SUB BLOCKY TO IRREGULAR
FRACTURE; TABULAR TO WEDGELIKE CUTTING

HABIT; EARTHY TO DULL LUSTER; GRITTY

%GAS 397u

TEXTURE.
|SANDSTONE = WHITE TO TRANSLUCENT; FINE

GRAINED; FAIR SORTING; SUB ANGULAR TO

|SUB ROUNDED; MODERATE SPHERICITY;

=

FRIABLE; GRAIN SUPPORTED; ABUNDANT

LOOSE GRAINS THROUGHOUT SAMPLE.

/SHALE = MEDIUM GRAY TO DARK GRAY;

BRITTLE TO CRUMBLY TENACITY, PLANAR
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'TO BLOCKY FRACTURE; SUB TABULAR TO

IELONGATED CUTTINGS HABIT; DULL TO

EARTHY LUSTER; GRITTY TEXTURE.

|SILTSTONE = DARK GRAY TO DARK BROWN;

DENSE TENACITY; BLOCKY TO IRREGULAR

FRACTURE; PLATY TO FLAKY CUTTINGS HABIT;

DULL TO EARTHY LUSTER; GRITTY TEXTURE.

SHALE = MEDIUM TO DARK GRAY; FIRM TO

ICRUMBLY TENACITY; PLATY TO TABULAR TO

ELONGATED CUTTINGS; PLANAR TO BLOCKY

IFRACTURE; DULL EARTHY TEXTURE; SMOOTH

TO SILTY TEXTURE; SILTY IN PART; NON TO
VERY SL CALCAREOUS; VF CARBONACEOUS MAT.

|SANDSTONE = ABUNDANT LOOSE GRAINS;

DOM UPPER FINE GRAINED; OFF WHITE
PRESERVED SPECIMENS; ANGULAR TO SBANG;

{DOM SILICEOUS CEMENT,; TR CHERT; MOD WELL

SORTED; LOW SPHERICITY; TRACE AMTS OF

WHITE KAOLIN CLAY MATRIX MATERIAL IN

SAMPLE TRAYS; COARSE CALCITE- FRACTURE
FILL MATERIAL IN THE 8850'-8880' SAMPLE;
ASSOCIATED WITH 4276 UNIT GAS SHOW.

Ttl Gas

1.5K>

SANDSTONE = ABUNDANT LOOSE GRAINS; CLEAR
'TO TRANSLUCENT GRAINS; LOWER MEDIUM TO
FINE GRAINED; MOD WELL SORTED; ANGULAR

'TO SUBANGULAR; DOM SILICEOUS CEMENT,

CcO2
Flare Ht.

10K>y
100>

|LIGHT GRAY PRESERVED SPECIMENS; POOR

POROSITY; NO GAS INCREASES.
SHALE = LIGHT TO MEDIUM GRAY; FIRM TO

|SLI HARD; PLATY TO FLAKY CUTTINGS; IRREG

'TO PLANAR FRACTURE; DULL EARTHY LUSTER;
SMOOTH TO SLI SILTY TEXTURE; VF CARB

IMATERIAL; NON TO VSLI CALCAREOUS; VF

MICA; THINLY BEDDED.

SHALE = MEDIUM DARK GRAY; FIRM; PLATY TO
FLAKY CUTTINGS; IRREGULAR FRACTURE; SL
SILTY STRUCTURE; SILTY IN PARTS; NO CALC

{DULL LUSTER; NO VISIBLE STRUCTURE.

|SANDSTONE = ABUNDANT LOOSE GRAINS; LT
IGRAY TO OFF WHITE; UPPER TO LOWER FINE

GRAINED; WELL SORTED; ANGULAR TO SUBRNDD

ICALCAREOUS CEMENT; MINOR AMOUNT OF LOOSE

'WHITE KAOLIN CLAY IN SAMPLE TRAYS; TR

CARBONACEOUS MATERIAL; TR CHERT; NO

|GAS INCREASES.
/SANDSTONE = ABUNDANT LOOSE GRAINS; CLEAR

'TO TRANSLUCENT, OFF WHITE, TRACE LIGHT

BLUISH GRAY; DOM FINE GRAIN; W SORTED;
SUB ANGULAR GRADING TO SUB ROUND; MOD

|SPHERICITY; EASILY FRIABLE, VERY WEAK
{GRAIN SUPPORT; DOM SILICA MATRIX CEMENT,

'TRACE KAOLIN CLAYEY CEMENT; TRACE BLACK

[SPECKLED LITHIC/CARBONACEOQOUS SHALE

IMBEDDED; 750u GAS SHOW @ 9329'.

/SILTSTONE = LIGHT MED GRAY, SME MED GRAY

'TRACE DARK GRAY; BRITTLE GRADING TO

MUD DATA@ 9295’

LEANING POSSUME BELLY MW S-S0 FV48 PV 16 YP 15

Cl- 700 Ca+ ADMBT 20.0

DENSE TENACITY; SLIGHT IRREGULAR, PLANAR

W/SME SUB BLOCKY FRACTURE; SUB NODULAR,

ELONGATED CUTTINGS HABIT; DULL TO EARTHY
SLIGHT WAXY WITH OCC SPARKLING LUSTER;

/SLIGHT GRITTY GRADING TO GRANULAR

|y 24 HR LOSSES 80 5 hhis

[TEXTURE; TRACE BLACK SPECKLED LITHIC/

CARBONACEOUS SHALE IMBEDDED.

/SANDSTONE = ABUNDANT LOOSE GRAINS, OFF

'WHITE, CLEAR TO TRANSLUCENT, SALT AND

tl Gas

PEPPER APPEARANCE; DOM FINE GRAIN; WELL
SORTED; SUB ANGULAR GRADING TO SUB ROUND
MOD SPHERICITY; EASILY FRIABLE TO FIRM

DOM SLICA MATRIX CEMENT, TRACE OFF WH

[KAOLIN CEMENT; GOOD VISUAL INTERGRANULAR

1.5K>

POROSITY; TRACE DARK GRAY/BLACKISH
SPECKLED LITHIC/CARBONACEOUS SHALE
IMBEDDED.

SANDSTONE = ABUNDANT LOOSE GRAINS, LIGHT

BLUISH GRAY, CLEAR TO TRANSLUCENT, SME
OFF WHITE, TRACE SALT AND PEPPER APPEAR-
IANCE; DOM FINE GRAIN, SUB ANGULAR TO

SME SUB ROUND, LOW TO MOD SPHERICITY;

VERY FRIABLE, FRIABLE, VERY WEAK GRAIN

SUPPORT; DOM SILICA MATRIX CEMENT, TR
CALC CEMENT; GOOD VISUAL INTER GRANULAR
POROSITY; TRACE DARK GRAY/BLACK LITHIC/

ICARBONACEOUS SHALE IMBEDDED.

SHALE = DARK GRAY; FIRM TO MOD HARD;
SOME BLACK CARBONACEOUS SPECIMENS;

BRITTLE IN PART; PLATY TO FLAKY CUTTINGS

IRREGULAR TO PLANAR FRACTURE; DULL
EARTHY LUSTER; VF MICA; SME BLACK CARB

LAMINATIONS; SMOOTH TO SILTY TEXTURE;
SME BLACK VERY SILTY SPECIMENS; VERY
'THINLY BEDDED.

SANDSTONE = ABUNDANT LOOSE GRAINS;

JABUNDANT CLEAR TO TRANSLUCENT GRAINS;

RARE PRESERVED SPECIMENS; OFF WHITE TO
VERY LIGHT GRAY; MINOR LT BROWN; UPPER
FINE TO LOWER MEDIUM GRAINED; ANGULAR

'TO SUBANGULAR; HARD- SILICEOUS SPECIMENS
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MOD W SORTED; MINOR AMTS OF LOOSE WHITE
KAOLIN CLAY IN SAMPLE TRAYS.

ICARBONACEOUS SHALE = DARK GRAY; FIRM TO
ISLI HARD; PLATY TO WEDGELIKE TO MASSIVE

JCUTTINGS; IRREGULAR FRACTURE; DULL
JEARTHY TO SLI RESINOUS LUSTER; ROUGH
{TEXTURE; NON CALCAREOUS; TRACE AMOUNTS
1OF VITREOUS COAL IN SAMPLE TRAYS; SOME

COARSE CARBONACEOUS FRAGMENTS IN MATRIX;

ITRACE PYRITE.

JSANDSTONE = WHITE; LT BROWN TO DARK
{BROWN; MOD HARD; DOM FINE GRAINED;
JANGULAR TO SUBANGULAR; MOD REACTION

JWITH DILUTE HCL; DOM CALCITE CEMENT; TR
JAMOUNTS OF WHITE KAOLIN CLAY IN SAMPLE
{TRAYS; DOM GRAIN SUPPORTED; SME V CARB
JEXAMPLES; INDIVIDUAL CARB CLUSTER TO
JTHIN CARBONACEOQOUS/COALY LAMINATIONS;

JTRACE AMTS OF COARSE CALCITE IN THE 9930
1TO 9960' SAMPLE; INTERBEDDED WITH CARB
ISHALE; ASSOCIATED WITH GAS INCREASES.

CARBONACEOUS SHALE = BLACK TO DARK BRN;

JFIRM; PLATY TO FLAKY CUTTING; PLANAR TO
JBLOCKY FRACTURE; SOME COALY BRITTLE
ISPECIMENS; DULL TO RESINOUS LUSTER;

W/ RESINOUS TO VITREOUS COAL SPECIMENS.

SHALE = LT GRY, MOD LT GRY, TR DARK GRY;
DENSE TO TOUGH IN PART TENACITY; EARTHY,

{HACKLY IN PART, PLANAR TO SLI IRREGULAR
JFRACTURE; WEDGELIKE TO ELONGATED, TR
JPLATY CUTTINGS HABIT, DULL, EARTHY,

SUB WAXY TR VITREOUS LUSTER; MODERATE

/SMOOTH, GRADING TO SILTY, SME GRITTY
{TEXTURE; TRACE VF BLACK CARBONACEOUS
ISHALE/COALY SPECKLED IMBEDDED, NO NOTED
DEGASSING IS SAMPLE TRAY.

ﬁf%Nés;um BELLY

MW IN 9.6 VIS 457

ICARBONACEOUS SHALE =V DARK BROWNISH
JBLACK, DARK OLIVE BLACK TO BROWNISH GRY;

DOM CRUNCHY, SME CRUMBLY TO TOUGH

{TENACITY; EARTHY TO HACKLY, SUB BLOCKY

??”
(‘AIFGAﬁ

S

1SLI IRREGULAR FRACTURE; SUB MASSIVE,
[ELONGATED, WEDGELIKE IN PART CUTTINGS
JHABIT; DULL, EARTHY IN PART, SME SPARKIN
JTO TR VITREOUS LUSTER; SMOOTH/SILKY

GRADING TO SLI GRITTY/GRANULAR TEXTURE;

25' FLARE @ 18327'

%,4,3,2,1
\

[TRACE AMOUNTS OF SPECKLED COALY/CARB

IN SAMPLE TRAY; VERY SMALL AMOUNTS OF
DEGASSING IN SAMPLE TRAY (FROM TRACE

JAMOUNTS OF COAL).

WY

INOTE: SHUT WELL IN AT 10327
INOTE: SHUT WELL IN AT 10412'
/SANDSTONE = DOM LOOSE GRAINS; PRESERVED

35 FLARE @ 10412'
LN 104

R

/SPECIMENS ARE WHITE TO LT BROWN; LOWER

MEDIUM TO UPPER FINE GRAINED; GRAIN
SUPPORTED; ANGULAR TO SUBANGULAR; DOM
SILICEOUS CEMENT; TR CALCITE; LOW SPHER;
TR WHITE KAOLIN CLAY IN SAMPLE TRAYS;

tl Gas

N\
4K>

§\\\f

ICOARSE CALCITE IN SAMPLE TRAYS FROM
110350'-10440'-FRACTURE FILL; ASSOCIATED
[WITH HIGH GAS SHOWS.

ICARBONACEOUS SHALE = DARK BROWN TO

ECTION GAS

<0’ co2 OK>RE0
<0 _ Flare 0

JIDARK GRAY; CRUMBLY TENACITY; IRREGULAR
JFRACTURE, PLATY TO MASSIVE CUTTINGS;
JDULL TO RESINOUS LUSTER; ROUGH TO SILTY
JTEXTURE; ABUNDANT CARBONACEOUS MAT,;
J/COAL LAMINATIONS; NON CALCAREOQUS; OCC

— 7 & 2869u

<5

JVERY SILTY- GRADING TO CARBONACEOUS
ISILTSTONE; OCC THIN SAND ADHERING TO

SHALE SPECIMENS; BEDDED WITH THIN SS;

MINOR GAS INCREASES.

L
L \E
MW IN 9.8 \;&4& ~
MW OUT 9.8 AS 52

ISANDSTONE = WHITE TO LIGHT GRAY; MEDIUM
1TO FINE GRAINED; ANGULAR TO SUB-ANGULAR
IWELL SORTED; MOD TO LOW SPHERICITY; CALC
JCEMENT; MOD REACTION TO HCL; SMALL

CLUSTER EXHIBITS WEAK GRAIN SUPPORT,

JTHINLY BEDDED IN CARBONACEOUS SHALE AND
ISILTSTONE.

{CARBONACEOUS SHALE = DARK GRAY TO BLACK;

HARD TO CRUMBLY; IRREGULAR FRACTURE;

PLATY TO MASSIVE CUTTINGS; DULL EARTHY

1TO RESINOUS LUSTER; COALY IN PART; ROUGH

TO SILTY TO GRITTY TEXTURE; SILTY AND
SANDY EXAMPLES; NON CALCAREOUS; TRACE

PYRITE; TRACE AMOUNT OF LOOSE COAL IN

1SAMPLE TRAYS.

CARBONACEOUS SHALE = BLACK TO DARK
GRAY; MOD HARD; PLATY CUTTINGS; PLANAR
TO IRREGULAR FRACTURE; DULL EARTHY TO

JRESINOUS LUSTER; ROUGH TEXTURE; SME
ISILTY EXAMPLES; INTERBEDDED WITH THIN
JCOAL; NON CALCAREOUS.

SANDSTONE = ABUNDANT LOOSE GRAINS; DOM

MUD DATA (zé:l
\/

0,900°
MW O 75 EV 47 PV 17

UPPER FINE GRAINED; WELL SORTED; ANGULAR

1TO SUBANGULAR; DOM SILICEOUS CEMENT W/

MINOR CALCITE AND KAOLIN CLAY FILL; LOW

JSPHERICITY; COAL/CARBONACEOUS LAMINATION

‘OCC VERY COALY:; TR AMTS OF WHITE KAOLIN



CLAY; COARSE CALCITE- FRACTURE FILL IN
'THE 10830' TO 10890' SAMPLES; GAS SHOWS.

SCOAL / CARBONACEOQOUS SHALE = BLACK, DARK
FIBROWNISH OLIVE BLACK, DARK BROWNISH GRY;

NIGHT TOUR
<300 ROP >

e

<50 Avg W 0>

CAMEO @ 11030’

i

JTOUGH TO DENSE, TRACE CRUMBLE TO SLI
1CRUNCHY TENACITY; SUB BLOCKY SLI IRREG
W/ SPLINTERY FRACTURE; ELONGATED, WEDGE-
.LIKE IN PART TO TABULAR CUTTINGS HABIT;

JDULL, EARTHY, SME SLI RESINOUS- VITREOUS

000TT

JLUSTER; SMOOTH SILTY, GRADING TO GRITTY
{TEXTURE; TRACE DEGASSING IN SAMPLE TRAY.

ISANDSTONE = DIRTY BROWNISH WHITE, LT

BROWNISH GRY; UPPER VF TO LOWER FINE

WOB 23
RPM 22
PP 2650
GPM 629

08/19/2010

P

ROLLINS @ 11301’
NIGHT TOUR

WOB 30

08/20/20.

NB#4, 8.75" 38 @ 11272
Hughes Q w/ 6-12's

NA Hrs' 22 %

RPM 75

PP 2750
GPM 674

TRANS C TTE @ 11460'
WOB 34
ROP 65
PP 2800

%200 626

Avg

COZZETTE @ 114
08/23/2010
08/24/2010

MORNING TOUR

Z
é
;
;
%
%
é

00TTT

IGRAIN; FAIR TO MOD SORTED; SUB ANGULAR
IGRADING TO SUB ROUND; LOW TO FAIR
JSPHERICITY; FRIABLE TO FIRM TO HARD;
1BROWNISH CLAYEY CEMENT, SILICA MATRIX
ICEMENT, SLI CALCAREOUS CEMENT, VERY WEAK

JHCL REACTION; FAIR GRAIN SUPPORT, V POOR

VISUAL INTER GRANULAR POROSITY; TRACE

/SILTSTONE/ CARB SHALE LAMINATE/IMBEDDED.
ICARBONACEOUS SHALE = DARK BROWNISH

X GAS 1224u

IOLIVE, BLACKISH BROWN, DARK GRAYISH BRWN
JCRUMBLY TO BRITTLE TENACITY; SUB BLOCKY
JEARTHY TO HACKLY FRACTURE; ELONGATED,
JTABULAR CUTTINGS HABIT; DULL EARTHY SLI

WAXY LUSTER; SLI SMOOTH GRADING TO

00ZTT

GRITTY TEXTURE; TRACE DEGASSING IN

ISAMPLE TRAY.
TTRIP OUT FOR NEW BIT @ 11272

1SANDSTONE = WHITE TO LIGHT BROWN; UPPER
iTO LOWER FINE GRAINED; HARD PRESERVED

SPECIMENS; ANGULAR TO SUBANGULAR; GRAIN

ISUPPORTED; SILICEOUS CEMENT; TRACE CALC;
{TRACE KAOLIN CEMENT, SME WEAK GRAIN

00€TT

7

MUD éATA
=MW 9.8 FV’}S?‘%@K

API FIL-10.0 GELS

SUPPORT, ABUNDANT LOOSE GRAINS, FAIR

'TO GOOD VISUAL INTER GRANULAR POROSITY;
OCC FROSTED TO TRANSLUCENT LOOSE GRAINS
TRACE BLACKISH/DARK GRAY SPECKLED

LITHIC / CARBONACEOUS SHALE IMBEDDED;

SST02 MAX 20022PPM Cl- 10

00 Ca%l

24 HR LOS

S|

TRACE COAL CAVINGS IN SAMPLE TRAY.
CARBONACEOUS SHALE = DARK GRAYISH BRWN,

DARK BLACKISH OLIVE, OCC DARK GRAY;

TOUGH TO BRITTLE TENACITY; ELONGATED,

00vTT

1SUB BLOCKY, TR IRREGULAR FRACTURE;

DULL, EARTHY, SLI RESIOUS LUSTER; SILTY,

JSLI GRITTY TEXTURE; TRACE DARK BROWNISH
JSILTSTONE IMBEDDED; NO DEGASSING IN

' FLARE @ 11463'
<

G 100 4K><10 ¢

ISAMPLE TRAY.
ITRIP OUT FOR NEW BIT AT 11490

TIH WITH BIT #5 HUGHES Q506FX 6-12'S

00STT

10K><10
Flare Ht

JWELL SHUT IN @ 11032 WHILE TIH W/NB

1SANDSTONE = BROWNISH OFF WHITE, GRAYISH
1BROWN, TRACE TRANSLUCENT, SME SALT

AND PEPPER APPEARANCE; UPPER VERY FINE

'
;...

'TO LOWER FINE GRAIN; FAIR SORTED; DOM

1SUB ANGULAR, TRACE SUB ROUND, MOD
1SPHERICITY; TRACE FROSTED,; TRACE KAOLIN
|OFF WHITE CEMENT, SME SILICA MATRIX CEMT

POOR TO FAIR VISUAL INTERGRANULAR POR

009TT

ITRACE DARK GRAY, BLACK CARB SHALE IMBEDD
JPOOR VISIBLE POROSITY.

ICARBONACEOUS SHALE/SILTSTONE = DARK
IGRAY TO BLACK; FIRM TO VERY HARD; PLATY

!
>
CG 525u

1TO MASSIVE CUTTINGS; IRREGULAR TO PLANAR
JFRACTURE; NON CALCAREOUS; DULL EARTHY
JTO SLI SPARKLING LUSTER WHEN DRIED,;
1ROUGH TO SILTY TEXTURE; THINLY BEDDED

004TT

weeges -

IN SANDSTONE.

SANDSTONE = MODERATE AMOUNT OF LOOSE
IGRAINS; FINE TO VERY FINE GRAINED; WHITE
JPRESERVED SPECIMENS; ANGULAR TO SUBANG
IGRAINS; HARD PRESERVED SPECIMENS; MOD

JWELL SORTED; LOW SPHERICITY; TR CALCITE;

DOM SILICEOUS CEMENT; CLEAN W/MINOR

JUNIDENT BLACK GRAINS; OCC W/SILTSTONE
JAND CARBONACEOUS SHALE BORDERS; THINLY

BEDDED; OCC WITH LOOSE WHITE KAOLIN

008TT

{CLAY MATRIX MATERIAL IN SAMPLE TRAYS.

ISILTSTONE = DARK BROWN TO DARK GRAY;
JVERY HARD; MASSIVE TO SLI PLATY CTGS;
JIRREGULAR FRACTURE; SPARKLING LUSTER

CG 372u

JWHEN DRIED; CARBONACEOUS; SL REACTION

'TO HCL,; DOM SILICEOUS; SILTY TO GRITTY

[TEXTURE; GRADING TO VERY FINE GRAINED
JSANDSTONE.

006TT

S:CO2 MAX 16607PPM

SANDSTONE = WHITE TO LIGHT BROWN; FINE
TO VERY FINE GRAINED; HARD PRESERVED
SPECIMENS; ANGULAR TO SUBANGULAR; WELL

ISORTED; DOM SILICEOUS CEMENT; MINOR

WHITE KAOLIN CLAY IN SAMPLES; MINOR GAS

4

| INCREASES; MINOR WHITE SILICEOUS CLAY
IIN MATRIX; TRACE AMOUNTS OF WHITE COARSE
{CALCITE-FRACTURE FILL.

ICARBONACEOUS SHALE = DARK GRAY: BLACK;



MOD TO VERY HARD; PLATY CUTTINGS; PLANAR
{TO IRREGULAR FRACTURE; DULL EARTHY TO SL
'RESINOUS LUSTER,; SILTY IN PART; NON CALC
IGRITTY TO GRANULAR TEXTURE; TRACE

BLACK COALY SPECKS, DARK BROWN SILTSTONE
[LAMINATE/IMBEDDED.

BACK LINE

@ﬂ

NIGHT TOUR

_——ISANDSTONE = OFF WHITE, WHITE, LIGHT
H10.0 /GRAYISH, TR BROWNISH STAIN; LOWER TO
Cl- 800 Cak A0 MBT 22.5.50L 78 < JUPPER FINE GRAIN; DOM SUB ROUND, SME

24 HR LOSSES 470.6 bi SUB ANGULAR ANGULARITY; DOM WELL SORTED
S

00TZCT

Q@@f

X IMOD SPHERICITY, FRIABLE TO SLI HARD;
WHITE KOALINTIC CEMENT, SME SILICA

MATRIX CEMENT, TRACE CALC CEMENT; MOD
REACTION TO HCL; FAIR VISUAL INTER
GRANULAR POROSLITY; TR DARK GRAY/BROWN
1BLACK CARBONACEOUS SHALE IMBEDDED.

GPM 593

8/25/2010 ;

CG 1455u

ICARBONACEOUS SHALE / SILTSTONE = MOD
DARK GRAYISH BROWN, BROWNISH BLACK;
CRUMBLY TO CRUNCHY TENACITY; SUB
1BLOCKY TO BLOCKY FRACTURE; TABULAR
JCUTTINGS HABIT; SPARKLING LUSTER,; GRITTY
TEXTURE; TRACE SILTSTONE LAMINATE.

GAS 1229u

00c¢1

i

1
iAX GAS 865u
? 59450

1ON GAS INTERVAL

1SANDSTONE = MOD DARK BROWNISH GRAY;
JTRACE CLEAR TO TRANSLUCENT, SME BLACKISH
GRAY; LOWER TO UPPER FINE GRAIN; MOD
ISORTED,; SUB ANGULAR GRADING TO SUB ROUND
EASILY FRIABLE TO SLI FIRM; SILICA

IMATRIX CEMENT, FAIR INTER GRANULAR
1POROSITY; ABUNDANT BROWNISH BLACK
ICARBONACEOUS SHALE IMBEDDED.

00€CT

MORNING TOU

L

ISILTSTONE = MEDIUM TO DARK BROWN; SME
BROWISH GRAY; HARD TO CRUNCHY TENACITY;
SLI PLATY TO TABULAR TO FLAKY CUTTINGS;
IRREGULAR FRACTURE; WAXY TO DULL LUSTER,;
|SLI CALCAREOUS; SILTY TO GRITTY TEXTURE;
/GRADING TO VERY FINE GRAINED SANDSTONE;
'SOME THIN CARBONACEOUS LAMINATIONS.

ICOR. MARINE @212373"

(VIR

00 74"

|SILTSTONE = MEDIUM GRAY; MEDIUM TO

[PARK BROWN; HARD; CRUNCHY; PLATY TO
IMASSIVE CUTTINGS; IRREGULAR FRACTURE;

|SL CALCAREOUS; SILTY TO GRITTY TEXTURE
/SANDY IN PART; GRADING TO VERY FINE
{GRAINED SANDSTONE; SPARKLING LUSTER
WHEN DRIED; OCC SOME BLACK CARBONACEOUS
{LAMINATIONS.
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FO CO2 10K>
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<50 Avg

0 2 100> IREACH TD OF 12529' MD 12081’ TVD ON

00S¢T

R

<10 100K>
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.






