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WELL FRU197-33B3
LOG INTERVAL CASING DATA FIELD Piceance Creek
DEPTHS: 4550 TO 12720 REGION Rockies
16 AT 150 COORDINATES 39.921374000
DATES: 05/25/2010 TO 06/03/2010
10.75" AT 4537 05108282504000
SCALE: 1" =100
4.5" AT 12701 ELEVATION G.L.:6549.8'
AT RKB: 30.2'
MUD TYPES
COUNTY, STATE Rio Blanco, CO
WATER-BASED TO 4550 HOLE SIZE
LSND TO 12720
9.5" To 9855' SPUD DATE 05/24/2010
TO
CONTRACTOR HP
0 7.875" TO 12720
CO. REP. Chad Jarvis
TO
RIG/TYPE HP321
ABBREVIATIONS
LOGGING UNIT MLU#31
NB  NEWBIT PV  PLASTIC VISCOSITY LC LOST CIRCULATION
RRB RERUN BIT YP  YIELD POINT CO CIRCULATE OUT GEOLOGISTS Barbara Delaney
CB COREBIT FL FLUID LOSS NR NO RETURNS Chad Record
WOB WEIGHT ON BIT CL PPM CLORIDE ION TG TRIP GAS
ADD. PERSONS Mike Franco
RPM ROTARY REV/MIN Rm MUD RESISTIVITY SG SURVEY GAS
PP  PUMP PRESSURE Rmf FILTRATE RESISTIVITY WG WIPER GAS Mark Gross
STROKES/MIN POOR RETURNS CONNECTION GAS
SPM PR cG CO. GEOLOGIST  Chris Alba
MW  MUD WEIGHT LAT LOGGED AFTER TRIP
VIS  FUNNEL VISCOSITY LAS LOGGED AFTER SURVEY
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Lithology

Remarks
Survey Data, Mud Reports, Other Info.

ALL SAMPLE COLOR DESCRIPTIONS REFERENCED
ITO THE G.S.A. ROCK COLOR CHART.

ROCK CHARACTERISTICS AND CONSTITUENTS
ARE LISTED FROM MOST ABUNDANT TO LEAST
ABUNDANT PERCENTAGE OF SAMPLE.

GAS CALIBRATED TO S.P.L.W.A.

STANDARDS (2% ME = 100 UNITS).

GAS CHROMOTOGRAPHY EQUIPMENT CALIBRATED
'TO A TEST GAS COMPLSED OF THE FOLLOWING:

METHANE = 10,000 PPM
ETHANE = 1,000 PPM
PROPANE = 1,000 PPM
I-BUTANE = 1,000 PPM
N-BUTANE = 1,000 PPM
I-PENTANE = 1,000 PPM
N-PENTANE = 1,000 PPM

EPOCH WELL SERVICES COMMENCED LOGGING
ON 5/25/2010 @ 4550' MD.

SHALE = MODERATE YELLOWISH BROWN TO
MEDIUM GRAY; PLATY TO SCALY TO TABULAR
CUTTINGS HABIT; CLAYEY TO MATTE TEXTURE;
EARTHY TO WAXY LUSTER; GRADES TO LIGHT
GRAY SILTSTONE; NO VISIBLE STRUCTURE.

SHALE = LIGHT YELLOWISH BROWN TO MOD
YELLOWISH BROWN WITH PALE BROWNISH
GRAY; IRREGULAR TO PLANAR TO HACKLY

FRACTURE; PLATY TO FLAKY TO WEDGELIKE
CUTTINGS HABIT; MATTE TO CLAYEY TEXTURE;

JEARTHY LUSTER.

SILTSTONE = VERY LIGHT GRAY TO LIGHT

BLUISH GRAY TO LIGHT GREENISH GRAY;
CRUMBLY TO BRITTLE TENACITY; PREDOMINATE
HACKLY TO IRREGULAR FRACTURING; PLATY

'TO FLAKY TO OCCASIONALLY NODULAR CUTTING
HABIT; DULL EARTHY TO SEMI FROSTED TO

SLIGHT GREASY LUSTER; GRITTY TO SILTY
LUSTER; VISIBLE NACHOLITE CRYSTALS IN
THE SAMPLE.

SANDSTONE = LIGHT BROWNISH GRAY TO LIGHT

GRAY TO SLIGHT YELLOWISH GRAY; MOSTLY
QUARTZ FRAMEWORK WITH 5-6% DARK LITHICS
VVISIBLE IN SAMPLE; VERY COARSE TO SLIGHT
GRANULAR TO SEMI MEDIUM GRAIN SIZE; FAIR
'TO POOR SORTED; ANGULAR TO SUBANGULAR

GRAINS; MODERATE TO LOW SPHERICITY;
GRAINS HAVE A SLIGHT PITTED APPEARANCE;
FIRM FRIABLE TO FRIABLE; CALCITE CEMENT-

JATION DUE TO HIGH REACTION IN DILUTE HCI
, GRAIN SUPPORTED; 1-3% NACHOLITE

CRYSTALS VISIBLE IN SAMPLE; 1% CALCITE
FRACTURES VISIBLE; 5-6% VISIBLE PALESOLS
\VISIBLE IN SAMPLE.

SHALE = VERY LIGHT GRAY TO PALE BLUE TO

YELLOWISH GRAY; SAMPLE HAS A MOTTLED
IAPPEARANCE; BRITTLE TO CRUMBLY TENACITY;
PLANAR TO SLIGHT BLOCKY TO SEMI SPLINTER
-Y FRACTURING; CUTTINGS TEND TO BE PLATY
'TO FLAKY TO SEMI BLADED IN HABIT; SLIGHT

GREASY TO SEMI DULL EARTHY LUSTER; SEMI

/SILTY TO PREDOMINATELY CLAYEY TO SMOOTH
{TEXTURE; 7-8% PALESOLS STILL VISIBLE IN

SAMPLE.

PALEOSOL = LIGHT BROWNISH GRAY TO
MODERATE REDDISH BROWN TO PALE REDDISH
BROWN; CRUNCHY TO CRUMBLY TO SEMI
BRITTLE TENACITY; PLANAR TO HACKLY TO
OCCASIONALLY SPLINTERY FRACTURING;

CUTTINGS TEND TO BE PLATY TO FLAKY TO
PREDOMINATELY NODULAR IN HABIT; SEMI
DULL TO SPARKLING TO SEMI FROSTED LUSTER
; GRANULAR TO GRITTY TO OCCASIONALLY
SILTY IN TEXTURE; VISIBLE NACHOLITE IN

SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO SEMI YELLOWISH GRAY;
CRUMBLY TO CRUNCHY TO OCCASIONALLY

STIFF TENACITY; PREDOMINATELY HACKLY TO
SEMI PLANAR TO OCCASIONALLY SPLINTERY
FRACTURING; CUTTINGS TEND TO BE PLATY TO

{WEDGELIKE TO ELONGATED TABULAR IN HABIT;

FROSTED TO SLIGHT SPARKLING TO SEMI DULL

<10 Meth C-1 100K> =
<0 Ttl Gas 2K> eppm 2
= units <10 Ethn C-2 100K> 5
$kaso co2 20K><10 Prop C-3 100K5| &
ppm
<10 Butn C-4 100K>
<0 F'arff AL 1002 5 Pent C-5 100K>)
<0 Ttl Gas 100><10 Meth C-1 100K>|
<0 C02 10K><10 Ethn C-2 100K>
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>
A8 IN 8.9+ visPaNt C-5 100K>
MW OUT 9.0 VIS 50
—
c-1
j@( GAS 29u —~
MAX GAS 10U
MUD DATA @ 47
MW 9.0 VIS 53 Py 12 YP 31
API FL 8.4 GELS?10/18/24 pH 11.4
Cl- 1200 Ca+ 20 MBT 22.5 SOL 4.7
24 HR MUD | 0.0bbls.
c-1
CG 11u ;
CG 10u
MW IN 9.0+ VI pH 11.3
MW QUT91 pH 113
c-1
CG 17u
<0 Ttl Gas 100><10 -1 100K>
0 C02 10K><10 thn C-2 100K>
0 Flare Ht. 100><10 rop C-3 100K>|
<10 utn C-4 100K>
<10 ent C-5 100K>
CG 10u E
CHANGE GAS SCALE MW IN 9.1 VIS 56 pH 11.2
T 5150' MD: 0 - 500u MW QUT91 4 pH 11.2
c-1
CG 15u =
MAX GAS 46u
GAS TRAP DOWN
GAS TRAP DOWN
CC 201 [T~ TN

LUSTER; SILTY TO OCCASIONALLY CLAYEY TO
GRITTY TEXTURE; NO OTHER VISIBLE BEDDING

FEATURES.
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COAL = MEDIUM DARK GRAY TO DARK GRAY TGO

[ <
> MAX GAS 62u —
MW | VIS 56 pH 11
MAX GAS 53u MW-OFIT 55 pH
S
32,1
CG 30u =

m GAS 1380

AX GAS 173u

GAS 138u
CG 75u
<0 Ttl Gas 500> 100K>
< P/ cOo2 10K>< 100K>
0 Flare Ht. 100>K<; 100K>
100K>
9.0+ VIRANIE1B.8 100K>
MW ONT 9.1 VIS 60 pHY0.8
Eﬁssu oo
’
> ?
CG 86u —
MW iws 57 pH 10.6
MW OUT 90+ VIS 60 pH 205
CG 92u P=
T CcR21
>
. =
GAS 159u

Tu

CO2 1215ppm
[AX GAS 159u

—

AS 189u

ppm

MW IN 9.]§/VIS§
MW OUT @{1 VI
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AX GA R
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<0 Fl . 100><10
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MW IN &?Qwé}»so )
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MAX GAS 483u

CG 179u

¢

g &
MW IN 9.T\S 48—
MW OUT 9.4 VIS 47
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==GREENISH BLACK; MOSTLY BITUMINOUS COAL;

STIFF TO CRUNCHY TENACITY; IRREGULAR TO
CONCHOIDAL TO OCCASIONALLY SPLINTERY

JFRACTURING; CUTTINGS TEND TO BE BLADED
TO SEMI WEDGE-LIKE TO OCCASIONALLY

NODULAR IN HABIT; DULL EARTHY TO SEMI
SPARKLING TO GREASY TO PREDOMINATELY
WAXY LUSTER; SMOOTH TO OCCASIONALLY
GRITTY TO MATTE TEXTURE; VISIBLE
DEGASSING IN MOST OF SAMPLE.

WASATCH G SANDSTONE = TRANSLUCENT TO
'WHITE TO VERY LIGHT GRAY; MOSTLY QUARTZ
FRAMEWORK WITH 1-3% DARK LITHICS VISIBLE
; GRANULAR TO VERY COARSE TO COARSE
GRAIN SIZE; FAIR TO WELL SORTED; SUB-
ANGULAR TO SUB ROUND GRAINS; GRAIN
SUPPORTED; UNCONSOLIDATED GRAINS DUE TO
BIT ACTION; FIRM FRIABLE TO FRIABLE;
CALCITE CEMENTATION DUE TO MODERATE TO
HIGH REACTION IN DILUTE HCI; NO VISIBLE
HYDROCARBONS IN SAMPLE; GRAINS HAVE A
SLIGHT POLISH APPEARANCE; NO VISIBLE
IACCESSORY MINERALS IN THE SAMPLE.

SHALE = LIGHT BROWN TO YELLOWISH GRAY TO
GRAYISH YELLOW GREEN; BRITTLE TO CRUMBLY

{TO SEMI CRUNCHY TENACITY; PREDOMINATELY
{PLANAR TO SEMI HACKLY FRACTURING;

CUTTINGS TEND TO BE WEDGE-LIKE TO SEMI
TABULAR TO PREDOMINATELY PLATY IN HABIT;
DULL EARTHY TO SLIGHT GREASY LUSTER,;
MATTE TO CLAYEY TO OCCASIONALLY SMOOTH
TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO LIGHT OLIVE GRAY; STIFF
'TO CRUNCHY TO SEMI BRITTLE TENACITY;
HACKLY TO OCCASIONALLY PLANAR TO SEMI
IRREGULAR FRACTURING; CUTTINGS TEND TO

BE PLATY TO TABULAR TO SEMI WEDGE-LIKE

IN HABIT; SLIGHT GREASY TO DULL EARTHY
'TO SEMI FROSTED LUSTER; SILTY TO SLIGHT

GRITTY TO OCCASIONALLY CLAYEY TEXTURE;

NO OTHER VISIBLE BEDDING FEATURES.

CARBONACEOUS SHALE = OLIVE GRAY TO
MEDIUM DARK GRAY TO BROWNISH GRAY;

JCRUNCHY TO CRUMBLY TO OCCASIONALLY

BRITTLE TENACITY; IRREGULAR TO SLIGHT
BLOCKY TO SEMI HACKLY FRACTURING; PLATY
'TO FLAKY TO ELONGATED TABULAR CUTTINGS
HABIT; SLIGHT GREASY TO SEMI FROSTED TO
DULL EARTHY LUSTER; GRITTY TO SILTY TO
OCCASIONALLY SMOOTH TEXTURE; THINLY
BEDDED CARBONACEOUS MATERIAL; VISIBLE
PYRITE IN CARBONACEOUS MATERIAL; VISIBLE
DEGASSING IN MOST OF SAMPLE.

SANDSTONE = VERY LIGHT GRAY TO SLIGHT
'WHITE TO TRANSLUCENT; MOSTLY QUARTZ
FRAMEWORK WITH 3-4% DARK LITHICS VISIBLE
IN SAMPLE; VERY COARSE TO COARSE TO
MEDIUM GRAIN SIZE; SUBANGULAR TO SUB-

JROUND GRAINS; MOD TO LOW SPHERICITY;
JGRAINS HAVE A POLISHED APPEARANCE; MOD
JHARD TO HARD; TRACE AMOUNTS OF LOOSE

GRAINS; THINLY INTERBEDDED WITH COAL/
CARBONACEOUS SHALE LAMINAE; SILICA AND
CALCITE CEMENT,; HIGHLY CALCAREOUS IN HCI
SOLUTION.

CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO DARK GRAY; PLATY TO FLAKY
'TO TABULAR CUTTINGS HABIT; SILTY TO SLI
CLAYEY TEXTURE; THINLY INTERBEDDED WITH
COAL LAMINAE; HACKLY TO SPLINTERY TO
PLANAR FRACTURE; EARTHY TO VITREOUS
LUSTER; POOR FISSILITY; TRACE ACCESSORY
MINERAL OF PYRITE.

{COAL = BLACK TO BROWNISH BLACK; BLOCKY

'TO SEMI CONCHOIDAL TO SPLINTERY FRAC;
‘TABULAR TO ELONGATED TO PLATY CUTTINGS
HABIT; VITREOUS TO EARTHY LUSTER; THINLY
INTERBEDDED WITH CARBONACEOUS SHALE;
MINOR DEGASSING IN SOME SAMPLE FRAGS.

SHALE = MEDIUM GRAY TO DARK GRAY; PLATY
'TO FLAKY TO WEDGELIKE CUTTINGS HABIT;
MATTE TO SLIGHTLY SILTY TEXTURE; DULL
EARTHY LUSTER; GRADES TO MEDIUM GRAY
SILTSTONE; PLANAR TO SPLINTERY TO IRREG
FRACTURES; TRACE CARBONACEOUS FLECKS IN
SAMPLE FRAGMENTS.

SANDSTONE = OFF WHITE TO MEDIUM GRAY

{TO LIGHT GRAY; MODERATE HARD TO HARD;

PREDOMINANTLY GRAIN SUPPORTED WITH
SILICA AND SOME CALCITE CEMENT,; 3-5%
CARBONACEOQOUS SHALE/COAL FLECKS IN SAMPLE
FRAGMENTS; LOWER VERY FINE TO UPPER FINE
GRAIN; SUB ANGULAR TO SUB ROUND; FAIR TO

JWELL SORTED; MODERATE SPHERICITY; TRACE

FRAMBOIDAL PYRITE ON MINOR SAMPLE FRAGS;
TRACE LOOSE CLEAR TO OPAQUE GRAINS; NO

|VISIBLE HYDROCARBONS.
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SHALE = MEDIUM GRAY TO LIGHT GRAY WITH

CG3
< Ttl Gas 500>
<0 cOo2 10K>y
<0 Flare Ht. 100><!
CG 1702u
MW IN 8.1 \?ls 0
MW OUT,9:1 VIS 48
Ci%h@, ;
R
U
-
G 1124u
Ax GAS 936U

} CG 1464u

CG 625u

\W‘mﬁn‘m\”

MINOR DARK GRAY; PLANAR TO HACKLY TO
IRREGULAR FRACTURE; TABULAR TO WEDGELIKE
CUTTINGS HABIT; EARTHY TO SEMI WAXY
LUSTER; GRADES TO LIGHT GRAY SILTSTONE;

MATTE TO SLIGHTLY SILTY TEXTURE.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;
IRREGULAR TO PLANAR TO BLOCKY FRACTURE;
'WEDGELIKE TO PLATY TO FLAKY CUTTINGS
HABIT; SPARKLING TO SLI EARTHY LUSTER;
GRADES TO LIGHT GRAY SANDSTONE; HARD TO
CRUNCHY TENACITY.

|SANDSTONE = VERY LIGHT GRAY TO OFF WHITE

'TO MEDIUM GRAY; MOD HARD TO VERY HARD;
PREDOMINANTLY GRAIN SUPPORTED WITH
SILICA AND MINOR KAOLIN CEMENT; FAIR TO
'WELL SORTED; MODERATE SPHERICITY; VERY
FINE TO UPPER FINE GRAIN; 1-3% CARB
SHALE/COAL FLECKS INTERSPERSED IN SAMPLE
FRAGMENTS; TRACE ACCESSORY MINERAL OF
PYRITE AND CHLORITIZED SANDSTONE; GRADES
TO LIGHT GRAY SILTSTONE; TRACE AMOUNTS
OF LOWER MEDIUM GRAIN SAND; HIGHLY
FRIABLE SANDSTONE ASSOCIATED WITH HIGH
ROP AND HIGH GAS.

SHALE = MEDIUM GRAY TO LIGHT GRAY WITH
SOME DARK GRAY; PLATY TO SCALY TO SLIGHT
TALULAR CUTTINGS HABIT; CLAYEY TO MATTE
TEXTURE; DULL EARTHY TO WAXY LUSTER;
GRADES TO LIGHT GRAY SILTSTONE; PLATY

'TO IRREGULAR TO SPLINTERY FRACTURE.

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;
IRREGULAR TO PLANAR TO BLOCKY FRACTURE;
SPARKLING TO SEMI EARTHY LUSTER; CRUNCHY
'TO STIFF TENACITY; THINLY INTERBEDDED

\WITH SILTSTONE; PLATY TO SCALY TO SEMI

WEDGELIKE CUTTINGS HABIT.

SHALE = MEDIUM GRAY TO DARK GRAY WITH
MINOR LIGHT GRAY; PLATY TO SCALY TO
TABULAR CUTTINGS HABIT; MATTE TO SLIGHT
SILTY TEXTURE; HACKLY TO BLOCKY TO

CG 1444u

IRREGULAR FRACTURE; DULL EARTHY TO WAXY

LUSTER; GRADES TO LIGHT GRAY SILTSTONE.

/SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;

BLOCKY TO IRREGULAR FRACTURE; CRUNCHY

'TO CRUMBLY TENACITY; SPARKLING TO SEMI
EARTHY LUSTER; SILTY TO GRITTY TEXTURE;
GRADES TO LIGHT GRAY SANDSTONE; THINLY
INTERBEDDED WITH MEDIUM GRAY SHALE.

MAX G, 62u

A
B
B

100K>|

CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO MEDIUM DARK GRAY; CRUNCHY
TO CRUMBLY TENACITY; IRREGULAR TO PLANAR
TO SLIGHT BLOCKY FRACTURING; CUTTINGS
'TEND TO BE PLATY TO FLAKY IN HABIT; DULL

Co2
< Flare Ht.

A

100K>|
100K>|
100K>|
100K>|

EARTHY TO SLIGHT SPARKLING TO FROSTED
LUSTER; SILTY TO GRITTY TEXTURE; VISIBLE
BANDS OF CARBONACEOUS MATERIAL.

SHALE = VERY LIGHT GRAY TO LIGHT BROWNIS

GRAY; PREDOMINATELY BRITTLE TO CRUMBLY
'TO SLIGHT CRUNCHY TENACITY; PLANAR TO
SLIGHT BLOCKY TO OCCASIONALLY HACKLY
FRACTURING; CUTTINGS TEND TO BE PLATY TO

[FLAKY TO ELONGATED TABULAR IN HABIT,;

DULL EARTHY TO SLIGHT GREASY LUSTER;
SMOOTH TO CLAYEY TEXTURE; NO OTHER
\VISIBLE BEDDING FEATURES; VISIBLE PYRITE
CRYSTALS IN THE SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY; CRUNCHY TO STIFF TEN;
IRREGULAR TO PREDOMINATELY HACKLY
FRACTURING; PLATY TO FLAKY CUTTINGS
HABIT; DULL TO SLIGHT FROSTED LUSTER;

SILTY TO GRITTY TEXTURE; NO OTHER VISIBL
BEDDING FEATURES.

OHIO CREEK SANDSTONE = TRANSLUCENT TO
WHITE TO VERY LIGHT GRAY; CHLORITE

MAX CO2 1498ppm
CG 494u

L
4

VISIBLE IN SAMPLE; MOSTLY QUARTZ FRAME-

'WORK WITH 5-6% DARK LITHICS VISIBLE IN

/SAMPLE; GRANULAR TO VERY COARSE TO COARS
/GRAIN SIZE; POOR TO FAIR TO OCCASIONALLY

\WELL SORTED; LOW TO MODERATE SPHERICITY;

236u

GRAINS HAVE A POLISH APPEARANCE; FIRM
FRIABLE TO FRIABLE; UNCONSOLIDATED GRAIN
DUE TO BIT ACTION; GRAIN SUPPORTED;
CALCITE CEMENTATION DUE TO MODERATE
REACTION IN DILUTE HCI; NO VISIBLE HYDRO

CO2 3286ppm

MWﬂ\/lg +V| 50 DHP
MWOIJTQ’H— IS53pHA

%//

TR

CARBONS IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT BLUISH
GRAY TO LIGHT GRAY; BRITTLE TO CRUMBLY
TENACITY; PREDOMINATELY PLANAR TO SLIGHT

BLOCKY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY IN HABIT; SLIGHT GREASY

TO DULL EARTHY LUSTER; CLAYEY TO SMOOTH
TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES.

§VIAX GAS 886u

fﬁu
)/J

“COAL = BLACK TO OLIVE BLACK TO BROWNISH
{BLACK; CRUNCHY TO STIFF TO SLIGHT

IMALLEABLE TENACITY; IRREGULAR TO BLOCKY
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'TO SEMI PLANAR FRACTURING; WEDGE-LIKE TO

<0 Ttl Gas 500><10 .~ — MethC-1 0K>|
1ppm 10K><10 Ethn C-2 100K>
< are Ht. 100><10 Prop C-3 100K>
<10¢ Butn C-4 100K>|
FARUN b.1+ VIFREEeD 100K>

VIS 48 pH-94

. CG 14460

MW-0UT.

\\——(3\:\473é\l\77

CG 942u

GAS 262u
1

ELONGATED TABULAR TO SLIGHT NODULAR
CUTTINGS HABIT; PREDOMINATELY WAXY TO
SLIGHT GREASY TO SEMI SPARKLING LUSTER;
SMOOTH TO MATTE TO SEMI CRYSTAL'N TEXT,;

VISIBLE PYRITE IN SAMPLE; VISIBLE

DEGASSING IN MOST OF SAMPLE.

SHALE = VERY LIGHT GREENISH GRAY TO
LIGHT BLUISH GRAY TO LIGHT GRAY; CRUMBLY
'TO BRITTLE TENACITY; PREDOMINATELY
PLANAR TO SLIGHT BLOCKY FRACTURING;
CUTTINGS TEND TO BE SLIGHTLY TABULAR TO

ELONGATED WEDGE-LIKE TO OCCASIONALLY

BLADED IN HABIT; DULL TO SLIGHT GREASY

'TO OCCASIONALLY FROSTED LUSTER; SMOOTH
'TO CLAYEY TEXTURE; NO OTHER VISIBLE
BEDDING FEATURES.

SANDSTONE = BROWNISH GRAY TO WHITE TO
LIGHT GRAY; MOSTLY QUARTZ FRAMEWORK
W/ 7-9% DARK LITHICS VISIBLE IN SAMPLE;
25-30% CALCITE FRACTURE FILL VISIBLE

IN SAMPLE; UNCONSOLIDATED GRAINS DUE TO
BIT ACTION; FIRM FRIABLE TO MODERATE

HARD TO VERY HARD; CALCITE CEMENTATION

DUE TO MODERATE REACTION IN DILUTE HCI;
GRAINS HAVE A SLIGHT FROSTED APPEARANCE;
SUBROUND TO ROUND GRAINS; LOW TO MOD-

{ERATE SPHERICITY; FAIR TO WELL SORTED,;

GRAIN SUPPORTED; GRANULAR TO VERY COARSE
GRAIN SIZE; NO VISIBLE HYDROCARBONS;
GRADES INTO A COARSE GRAIN CARBONACEOUS

/SHALE.
{CARBONACEOUS SHALE = BROWNISH GRAY TO

MEDIUM DARK GRAY TO OLIVE GRAY; CRUNCHY
'TO CRUMBLY TO OCCASIONALLY BRITTLE
TENACITY; IRREGULAR TO PLANAR TO SLIGHT
HACKLY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY TO ELONGATED TABULAR IN
HABIT; DULL EARTHY TO SLIGHT GREASY TO
SEMI SPARKLING LUSTER; GRITTY TO SILTY

'TO OCCASIONALLY SMOOTH TEXTURE; VISIBLE
BANDS OF CARBONACEOUS MATERIAL VISIBLE
THROUGHOUT THE SAMPLE; VISIBLE DEGASSING

(MW
<ﬁé Ttl Gas 500><1

JALONG THE BANDS.
ISHALE = VERY LIGHT GREENISH GRAY TO SEMI

LIGHT BLUISH GRAY; BRITTLE TO CRUMBLY
TENACITY; PLANAR TO BLOCKY FRACTURING;

2 10K>
Flare Ht. 100><10

CG 3014

CUTTINGS TEND TO BE PLATY TO FLAKY TO
SEMI TABULAR IN HABIT; DULL EARTHY TO
SLIGHT GREASY LUSTER; SMOOTH TO CLAYEY
TEXTURE; NO OTHER VISIBLE BEDDING

Y

SANDSTONE = VERY LIGHT GRAY TO OFF WHITE
OVERALL; PREDOMINANTLY GRAIN SUPPORTED
W/ SILICA AND MINOR KAOLIN (<10%)CEMENT;
MODERATE TO HIGH SPHERICITY; FAIR TO
\WELL SORTED; VERY FINE TO UPPER FINE

533u

GRAIN; 2-4% CARBONACEOUS SHALE/COAL
FLECKS; THINLY INTERBEDDED COAL LAMINAE;
FIRABLE TO HARD; TR ACCESSORY MINERALS
OF PYRITE AND CHLORITE MICA; MODERATELY
TO HIGHLY CALCAREOUS; SOME LOOSE GRAINS;

TRANSLUCENT TO TRANSPARENT; NO VISIBLE
HYDROCARBON INDICATORS.

SILTSTONE = MEDIUM GRAY TO LIGHT GRAY;
BLOCKY TO PLANAR TO IRREGULAR FRACTURE;

G

SPARKLING TO SLIGHT EARTHY LUSTER; PLATY
'TO SEMI TABULAR CUTTINGS HABIT; SILTY TO
SUCROSIC TEXTURE; GRADES TO LIGHT GRAY
SANDSTONE; TRACE LOOSE SAND AND CARB
MATERIAL IN SAMPLE SPECIMENS.

CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO DARK GRAY; PLATY TO SEMI
ELONGATED TO TABULAR CUTTINGS HABIT;
SILTY TO GRITTY TO CLAYEY TEXTURE;

il

MAX GAS 731u

IRREGULAR TO HACKLY TO PLANAR FRACTURE;
EARTHY TO SEMI VITREOUS LUSTER; THINLY
INTERBEDDED WITH COAL LAMINAE; TRACE
DEGASSING ALONG CONTACTS.

h

Al IB GAS EQUIPMENT

23u

SANDSTONE = LIGHT GRAY TO OFF WHITE TO
LIGHT OLIVE GRAY; FRIABLE TO MODERATE
HARD; PREDOMINANTLY GRAIN SUPPORTED WITH
SILICA AND KAOLIN CEMENT; MODERATE
SPHERICITY; FAIR TO WELL SORTED; VERY

ANGE GAS SCALE
;T 8400' MD: 0 - 1000u

CG 1106u

FINE TO FINE GRAIN; THINLY INTERBEDDED
WITH CARBONACEOUS SHALE/COAL LAMINAE;
TRACE ACCESSORY MINERALS OF AGGREGATE
PYRITE AND CHLORITE MICA; TRACE FRACTURE
FILL AS CALCITE VEIN IN PRESERVED

i

SPECIMEN.

COAL = BLACK TO BROWNISH BLACK; BLOCKY
'TO IRREGULAR TO HACKLY FRACTURE; SMOOTH

[TO SLIGHTLY CLAYEY TEXTURE; VITREOUS TO

<}?> Ttl Gas 1K>
C

02 10K>
0><

%OK>

EARTHY LUSTER; THINLY INTERBEDDED WITH
CARBONACEOUS SHALE; HIGH DEGASSING

VVISIBLE; TABULAR TO PLATY TO ELONGATED

CUTTINGS HABIT; PREDOMINANTLY UNDEVELOP
COAL SAMPLE FRAGMENTS.

&Ab 3079u

OUT 9.3 VIS 49
C-54,32,1

SHALE = MEDIUM GRAY TO DARK GRAY TO
LIGHT GRAY; PLATY TO TABULAR TO SCALY

ICUTTINGS HABIT; SPLINTERY TO BLOCKY TO
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Cl- 1800 Ca+20.
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P
F&MAX GAS 2199u

| SMAKGAS 3564

MW 9.3 VIS 49 PV11
API FL 8.0 GELS,10/16

IRREGULAR FRACTURE; GRADES TO LIGHT GRAY

(SILTSTONE; CLAYEY TO MATTE TEXTURE; TR

CARBONACEOUS LAMINAE IN SOME SAMPLE
FRAGMENTS; EARTHY TO FLAT LUSTER.

<SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;

IRREGULAR TO ANGULAR TO PLANAR FRACTURE;

HELONGATED TO SCALY TO FLAKY CUTTINGS
{HABIT; SILTY TO SUCROSIC TEXTURE; TRACE

LOOSE SAND GRAINS IN SAMPLE SPECIMENS;
GRADES TO LIGHT GRAY SANDSTONE.

SANDSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO TRANSLUCENT; MOSTLY

-QUARTZ FRAMEWORK WITH 9-12% DARK LITHICS

\VISIBLE IN SAMPLE; GRANULAR TO VERY
COARSE TO COARSE GRAIN SIZE; POOR TO
PREDOMINATELY WELL TO FAIR SORTED; GRAIN
HAVE A SLIGHT POLISH APPEARANCE; LOW TO
MODERATE SPHERICITY; SUBANGULAR TO

/SUBROUND GRAINS; A FEW UNCONSOLIDATED
IGRAINS DUE TO BIT ACTION; GRAIN SUPPORT;

0068

COZ I5715ppm

IN 9.3+ VIS 48pH 0,

0006

MW QUT 9.3 VIS 47 $H &
==

FIRM FRIABLE TO MODERATE HARD TO HARD;

ICALCITE CEMENTATION DUE TO MODERATE
{REACTION IN DILUTE HCI; NO VISIBLE HYDRO

-CARBONS IN SAMPLE; CALCITE FRACTURED
FILL VISIBLE IN COARSE GRAIN SANDSTONES

ISHALE = LIGHT BLUISH GRAY TO LIGHT GRAY

'TO OCCASIONAL LIGHT YELLOWISH GRAY;

<BRITTLE TO CRUMBLY TO SLIGHT CRUNCHY
{TENACITY; PREDOMINATELY PLANAR TO SEMI
JHACKLY TO OCCASIONALLY BLOCKY FRAC;

CUTTINGS TEND TO BE PLATY TO FLAKY TO
OCCASIONALLY BLADED IN HABIT; DULL EARTH
'TO SLIGHT GREASY TO SEMI WAXY LUSTER;
SLI SILTY TO SMOOTH TO CLAYEY TEXTURE;

NO OTHER VISIBLE BEDDING FEATURES.

CARBONACEOUS SHALE = OLIVE GRAY TO
BROWNISH GRAY TO BROWNISH BLACK; BRITTLE
'TO CRUMBLY TO SLIGHT CRUNCHY TENACITY;
PLANAR TO PREDOMINATELY HACKLY TO SEMI
BLOCKY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY TO SLIGHT WEDGELIKE IN
HABIT; VISIBLE BANDS OF CARBONACEOUS

MATERIAL VISIBLE IN SAMPLE; VISIBLE

PYRITE; FROSTED TO SLIGHT GREASY TO SEMI
WAXY LUSTER; GRITTY TO SILTY TO SLIGHT
GRANULAR TEXTURE.

00T6

{

W IN 9.4 VIS }3"

SANDSTONE = VERY LIGHT BROWNISH GRAY TO
'WHITE TO SEMI TRANSLUCENT; MOSTLY
QUARTZ FRAMEWORK WITH 5-6% DARK LITHICS
\VISIBLE IN SAMPLE; COARSE TO MEDIUM TO
FINE GRAIN; POOR TO FAIR TO WELL SORTED,;

¥ MAX GAS 1600u
» CG 1494u

SUBANGULAR TO SUBROUND GRAINS; MODERATE
'TO HIGH SPHERICITY; GRAINS HAVE A SLIGHT

JPITTED APPEARANCE; FIRM FRIABLE TO HARD

'TO MODERATE HARD; GRAIN SUPPORTED;
CALCITE CEMENTATION DUE TO MODERATE

00¢6

00€6

REACTION IN DILUTE HCI; NO VISIBLE HYDRO
CARBONS IN THE SAMPLE.

COAL = GRAYISH BLACK TO OLIVE BLACK TO

JBROWNISH BLACK; CRUNCHY TO STIFF TO SEMI

56 18430

MAX GA

BRITTLE TEN; CONCHODIAL TO SPLINTERY
FRACTURING; CUTTINGS TEND TO BE WEDGE
-LIKE TO SLIGHTLY TABULAR TO SEMI BLADED
IN HABIT; DULL TO SPARKLING TO SLIGHT
GREASY TO SEMI WAXY LUSTER; SMOOTH TO

)

MATTE TO CRYSTAL'N TEXTURE; VISIBLE
PYRITE; VISIBLE DEGASSING IN A FEW
SAMPLE.

SILTSTONE = MEDIUM GRAY TO LIGHT GRAY;

CG 1051
Y MAX GAS 1480u

BLOCKY TO PLANAR TO IRREGULAR FRACTURE;
SPARKLING TO SLIGHT EARTHY LUSTER; GRADE
TO LIGHT GRAY SANDSTONE; SILTY TO GRITTY
TEXTURE; HARD TENACITY; TABULAR TO
ELONGATED TO SCALY CUTTINGS HABIT; THIN

00v6

INTERBEDDING WITH SHALE AND SANDSTONE.

SANDSTONE = LIGHT GRAY TO OFF WHITE TO
LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND MINOR KAOLIN

§ MAX GAS 1600u
=

CG 679u
Y MAX GAS 1318u
7

Ttl Gas

CEMENT; FRIABLE TO MODERATE HARD; MOD
'TO WELL SPHERICITY; VERY FINE TO UPPER
FINE GRAIN; TRACE ACCESSORY MINERAL OF
PYRITE; 3-5% CARBONACEOUS SHALE/COAL
FLECKS IN SAMPLE FRAGMENTS; THINLY

<150 0>
<50 OB 0>

0056

0> CO2
0 |, MAX Elareddiy

INTERBEDDED WITH COAL LAMINAE AND
CARBONACEOQOUS SHALE; MINOR AMOUNTS OF
LOOSE LOWER FINE GRAIN; CLEAR TO OPAQUE;
SUBROUND TO SUBANGULAR; NO VISIBLE
HYDROCARBON INDICATORS.

LMW OUT 9.4 VIS 4

C-54321_""

SHALE = MEDIUM GRAY TO DARK GRAY TO
OLIVE GRAY; BLOCKY TO PLANAR TO IRREG
FRACTURE; ELONGATED TO PLATY TO SCALY
CUTTINGS HABIT; EARTHY TO WAXY LUSTER;

0096

THINLY INTERBEDDED WITH SILTSTONE;

IMATTE TO SLIGHTLY SUCROSIC TEXTURE;

TRACE CARBONACEOUS SHALE LAMINAE IN

SAMPLE FRAGMENTS.

CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO DARK GRAY; PLATY TO SCALY

{TO WEDGELIKE CUTTINGS HABIT; MATTE TO

ISLIGHTLY SILTY TEXTURE; EARTHY LUSTER;
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00L¢

MUD DATA@9751'
MW 9.45 VS
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0086

X GAS 2477u
G 2403u
=

GRADES TO OLIVE GRAY SILTSTONE; THINLY
INTERBEDDED WITH COAL LAMINAE; CRUNCHY
TO CRUMBLY TENACITY; NO VISIBLE
DEGASSING IN SAMPLE FRAGMENTS.

NOTE: UP HOLE GASES BLEEDING INTO WELL

(BORE DURING CONNECTIONS. UP HOLE GASES

IAPPEAR ON LOG AT CONNECTION DEPTHS.

-SHALE = VERY LIGHT GREENISH GRAY; BRITTL

'TO CRUMBLY TENACITY; PREDOMINATELY
PLANAR FRACTURING; CUTTINGS TEND TO BE
PLATY IN HABIT; DULL EARTHY LUSTER; CLAY

FEY TEXTURE.

CG99Tu

0066

00S0T 0001 00€0T 00201 00TOT 0000T

0090T

MAX GAS 2218u
MAX GS 2123u
<0

Ethn C-2,
Prop C:3 4}}

Batn.C-
Pent.

"TOOH FOR NEW BIT ON 05/28/2010.
:COAL = BLACK; CRUMBLY TO PULVERULENT TEN

-ACITY; IRREGULAR FRACTURING; NODULAR TO

WEDGELIKE CUTTINGS; RESINOUS TO POLISHED
<LUSTER; SMOOTH TO CLAYEY TO SLIGHTLY SIL
J-TY TEXTURE; THIN STRUCTURE; HIGH GAS AS

-SOCCIATED.
SANDSTONE = WHITE TO MEDIUM GRAY TO OCCA

-SIONALLY TRANSLUCENT; QUARTZ DOMINATE
JFRAMEWORK WITH APPROXIMATELY 5-10% BLACK
ILITHIC CLASTS INTERBEDDED WITHIN MATRIX;
JFINE TO COARSE GRAINED WITH POOR SORTING

ANGULAR TO SUBANGULAR WITH LOW SPHERICIT
-Y; MODERATE HARDNESS; CALCITE CEMENT

WITH TRACE KAOLINITE IN MATRIX.
ICARBONACEOUS SHALE = GRAYISH BLACK TO BL

-ACK TO OCCASIONALLY BROWNISH BLACK; BRI
-TTLE TO CRUMBLY TENACITY; IRREGULAR TO

SLIGHTLY BLOCKY FRACTURING; WEDGELIKE

CUTTINGS; EARTHY TO WAXY LUSTER; CLAYEY

{TO SILTY TEXTURE; THIN STRUCTURE.

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH

JGRAY TO OLIVE GRAY; BRITTLE TO CRUMBLY

TENACITY; IRREGULAR FRACTURING; TABULAR

JTO WEDGELIKE CUTTINGS; DULL TO EARTHY LU
+-STER; GRITTY TO SILTY TEXTURE; THIN STR

-UCTURE; GRADING FROM SANDSTONE.

SANDSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY; MOSTLY QUARTZ FRAME-
'WORK WITH 4-6% DARK LITHICS VISIBLE IN

/SAMPLE; FAIR TO POORLY SORTED; SUBROUND

ROUND GRAINS; MODERATE TO LOW SPHERICITY
; GRAINS HAVE A SLIGHT FROSTED APPEARANC

, FRIABLE TO FIRM FRIABLE; GRAIN SUPPORT

, CALCITIC CEMENTATION DUE TO MODERATE
REACTION IN DILUTE HCI; VERY COARSE TO

RE-SCARE CO2 <330-20000

COARSE GRAIN; GRADES INTO A GRITTY TO
GRANULAR CARBONACEOUS SHALE; NO VISIBLE
HYDROCARBONS IN SAMPLE.

JCARBONACEOUS SHALE = MEDIUM DARK GRAY TO

- s

ICHANGE OUT SCREENS [

1034

IN 9.4+ VIS 45 pf.9.8(

GRAYISH BLACK TO BROWNISH BLACK; BRITTLE
TO CRUMBLY TENACITY; IRREGULAR TO HACKLY
'TO OCCASIONALLY SPLINTERY FRACTURING;
CUTTINGS TEND TO BE PLATY TO PREDOMINATE
-LY WEDGELIKE IN HABIT; DULL TO SLIGHT

GREASY TO SEMI FROSTED LUSTER; GRITTY TO

SILTY TEXTURE; VISIBLE DEGASSING ALONG
CARBONACEOUS MATERIAL; THIN BEDS OF
CARBONACEOUS MATERIAL VISIBLE IN SAMPLE.

SHALE = LIGHT GREENISH GRAY TO LIGHT
BLUISH GRAY TO LIGHT GRAY; BRITTLE TO

SLIGHT CRUNCHY TENACITY; PREDOMINATELY
PLANAR TO SEMI BLOCKY TO SLIGHT HACKLY
FRACTURING; CUTTINGS TEND TO BE PLATY TO

FLAKY TO ELONGATED TABULAR IN HABIT; DUL

JEARTHY TO SEMI GREASY LUSTER; CLAYEY TO

SMOOTH TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES PRESENT IN SAMPLE.

|
MAC GA 8 Q\ UT 9.4+ VIS 61 pH /2 7
N 8
MAX €02 3797ppm S C-54,3,2,1 {
7~ CG 2224u
MAX COZ 424Tppm
AMXGAS 913u =
<0 Ttl Gas 2K><10 ;
<330 cOo2 20K><10 Eibn\‘C-Z
<0 > cc 1afdare Ht 100> 10 Pr’ CT:'
\“‘
\. R IN 9.4 VIS
MAX GA 791t \\{. 0 nHQ’%

COAL = GRAYISH BLACK TO BROWNISH BLACK;

CRUNCHY TO STIFF TO SLIGHT MALLEABLE
TENACITY; IRREGULAR TO CONCHODIAL TO
SEMI PLANAR FRACTURING; DULL EARTHY TO

JSLIGHT GREASY TO PREDOMINATELY WAXY

LUSTER; VISIBLE DEGASSING IN MOST OF
SAMPLE; VISIBLE PYRITE CRYSTALS; GRITTY
TO SMOOTH TO MATTE TEXTURE.

SILTSTONE = LIGHT BROWNISH GRAY TO LIGHT

GRAY; CRUNCHY TO STIFF TENACITY; HACKLY

TO SEMI PLANAR FRACTURING; CUTTINGS TEND

JTO BE WEDGELIKE TO TABULAR IN HABIT;

SILTY TO GRITTY TEXTURE; GRADES INTO A
COARSE GRAIN SANDSTONE.

SANDSTONE = WHITE TO TRANSLUCENT TO VERY
LIGHT GRAY; VERY COARSE TO COARSE TO
MEDIUM GRAIN SIZE; MOSTLY QUARTZ FRAME-
'WORK WITH 2-3% DARK LITHICS VISIBLE IN

00401

MAX CO2 4685

SAMPLE; FAIR TO WELL SORTED; ROUND TO
SUBROUND; MODERATE SPHERICITY; MODERATE

HARD TO HARD; CALCITE CEMENT WITH MODERA
+TE REACTION WITH HCL; MATRIX SUPPORTED.

MAX GAS 14

-CARBONACEOUS SHALE = BLACK TO GRAYISH BL

-ACK; DENSE TO BRITTLE TENACITY; IRREGUL

+-AR TO BLOCKY TO OCCASIONALLY CONCHOIDAL

‘FRACTURING:; TABULAR TO WEDGELIKE CUTTING
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HABIT; POLISHED TO EARTHY LUSTER; SMOOTH

00801

00601

000TT

00TTT

\-v\‘ IN 9.45VIS 52 P 9.7

00ZTT

[TO SILTY TEXTURE; THIN STRUCTURE; INTERB
-EDDED WITH SANDSTONE AND SILTSTONE.

ICOAL = BLACK; CRUMBLY TO BRITTLE TENACI
+TY; BLOCKY TO IRREGULAR FRACTURING; NOD

-ULAR TO OCCASIONALLY WEDGELIKE CUTTINGS
EARTHY TO RESINOUS TO POLISHED LUSTER,;

ICLAYEY TO SMOOTH TEXTURE; THIN STRUCTURE
JHIGH GAS ASSOCCIATED.

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK

GRAY TO OCCASIONALLY MEDIUM LIGHT GRAY;

BRITTLE TO SLIGHTLY CRUMBLY TENACITY; BL
-OCKY TO IRREGULAR FRACTURING; TABULAR

ICUTTINGS; EARTHY WITH A SLIGHT SPARKLING
JLUSTER; GRITTY TO SILTY TEXTURE; GRADING

FROM SANDSTONE.

'SHALE = MEDIUM LIGHT GRAY WITH A SLIGHT
MEDIUM BLUISH GRAY HUE; BRITTLE TENACITY

PLANAR FRACTURING; PLATY TO SCALY CUTTI
-NGS; WAXY TO DULL LUSTER; SMOOTH TEXTU

-RE; LAMINAE STRUCTURE.

COAL = BLACK; IRREGULAR TO BLOCKY FRACTU

-RING; NODULAR TO TABULAR CUTTINGS;
EARTHY TO RESINOUS LUSTER; CLAYEY TO SIL

-TY TEXTURE; THIN STRUCTURE; INTERBEDDED
\WITH CARBONACEOUS SHALE; HIGH GAS ASSOCC

-IATED.

SANDSTONE = BROWNISH GRAY TO MEDIUM

IGRAY; DOMINATE QUARTZ FRAMEWORK; FINE TO

VERY FINE GRAINED; WELL TO VERY WELL SOR

+-TED; ROUND TO SUBROUND WITH MODERATE SP
J-HERICITY; MODERATE HARDNESS; CALCITE CE
-MENT WITH A WEAK TO MODERATE REACTION

\WITH HCL; GRAIN SUPPORTED; TRACE AMOUNTS
OF PYRITE AS AN ACCESORY; INTERBEDDED

WITH CARBONACEOUS SHALE AND COAL.

CARBONACEOUS SHALE = BROWNISH BLACK TO
GRAYISH BLACK TO BLACK; DENSE TO BRITTLE

TENACITY; IRREGULAR TO BLOCKY TO OCCASIO
-NALLY PLANAR FRACTURING; TABULAR TO WED

-GELIKE CUTTINGS; POLISHED TO EARTHY LUS
-TER; SMOOTH TO SILTY TEXTURE; THICK STR
-UCTURE; HIGH GAS ASSOCIATED.

/ROLLINS SANDSTONE = WHITE TO TRANSLUCENT

S\\\\\n DATA @.11313"
\WAWDo.45 VIS 59 PV 17V
NSPPFL 6.6 GELS 1

00€TT

TO VERY LIGHT GRAY; 2-3% DARK LITHICS
VISIBLE IN SAMPLE; MOSTLY QUARTZ FRAME-
'WORK; GRADES INTO A FINE GRAIN SILTSTONE
; GRAINS HAVE A SLIGHT FROSTED APPEARANC
, COARSE TO MEDIUM TO FINE GRAIN; SUB-

ROUND TO ROUND GRAINS; MODERATE TO HIGH
SPHERICITY; WELL TO VERY WELL SORTED;
UNCONSOLIDATED GRAINS DUE TO BIT ACTION;
FIRM FRIABLE TO MODERATE HARD TO VERY
HARD; CALCITIC CEMENTATION DUE TO LOW TO

00vTT

MODERATE REACTION IN DILUTE HCI; NO
\VISIBLE HYDROCARBONS IN SAMPLE; GRAINS
SUPPORTED; MASSIVE BEDS.

COAL = GRAYISH BLACK TO BROWNISH BLACK

-TO DARK MEDIUM GRAY; STIFF TO CRUNCHY

TENACITY; PREDOMINATELY CONCHODIAL TO
BLOCKY TO IRREGULAR FRACTURING; CUTTINGS

JTEND TO BE PLATY TO MASSIVE TO WEDGELIKE

TO SEMI BLADED IN HABIT; DULL TO SLIGHT

00STT

FROSTED TO SEMI SPARKLING TO GREASY
LUSTER; SMOOTH TO MATTE TO SEMI CLAYEY
TEXTURE; VISIBLE PYRITE; VISIBLE BANDS

OF CARBONACEOUS MATERIAL; VISIBLE

JDEGASSING IN 75% OF SAMPLE.

CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO MEDIUM DARK GRAY; CRUMBLY
TO CRUNCHY TO SLIGHT BRITTLE TENACITY;
IRRGULAR TO PREDOMINATELY HACKLY TO

009TT

SEMI BLOCKY FRACTURING; CUTTINGS TEND TO
BE PLATY TO TABULAR TO SEMI WEDGE-LIKE

IN HABIT; DULL TO SLIGHT FROSTED TO SEMI
GREASY LUSTER; GRITTY TO GRANULAR TO
SILTY TEXTURE; VISIBLE BANDS OF CARBON-

ACEOUS MATERIAL IN SAMPLE; VISIBLE
DEGASSING IN A FEW SAMPLE PIECES.

SANDSTONE = VERY LIGHT BROWNISH GRAY TO
'WHITE TO TRANSLUCENT; MOSTLY QUARTZ

004TT

FRAME-WORK WITH 2-3% DARK LITHICS VISIBL

JIN SAMPLE; SUB-ROUND TO ROUND TO OCCA.
<SUBANGULAR; VERY COARSE TO MEDIUM TO

FINE GRAIN SIZE; NO VISIBLE HYDROCARBONS
, CALCITE CEMENTATION DUE TO MODERATE

REACTION IN DILUTE HCI; GRAIN SUPPORTED;
UNCONSOLIDATED GRAINS DUE TO BIT ACTION;
FIRM FRIABLE TO MODERATE HARD; MODERATE
'TO LOW SPHERICITY; THIN BEDS OF COAL
VISIBLE IN SAMPLE; GRAINS HAVE A SLIGHT

008TT

‘POLISH APPEARANCE.
/CARBONACEOUS SHALE = BROWNISH GRAY TO

LIGHT OLIVE GRAY; CRUNCHY TO CRUMBLY TO

‘BRITTLE TENACITY; SLIGHT PLANAR TO SEMI

iAX GAS ZI67u

HACKLY FRACTURING; CUTTINGS TEND TO BE
PLATY TO TABULAR IN HABIT; SEMI DULL TO

{SLIGHT SPARKLING LUSTER; SILTY TO CLAYEY
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SANDSTONE = BROWNISH GRAY TO LIGHT GRAY

fuo D/—\TA @ 12210
54PV17 Y;P 27

WITH VERY SLIGHT TRANSLUCENCE; DOMINATE
QUATRZ FRAMEWORK WITH APPROXIMATELY 5%

DARK LITHICS INTERBEDDED; MEDIUM TO FINE
GRAINED WITH OCCASIONAL COARSE GRAINS;
FAIR SORTING; SUBANGULAR TO SUBROUNDED

WITH MODERATE SPHERICITY; VERY HARD TO

MODERATE HARDNESS; NO REACTION WITH HCL
SUGGESTS SILICA CEMENT; GRAIN SUPPORTED;
TRACE AMOUNTS OF COAL INTERBEDDED WITHIN
'THE SANDSTONE.

JSILTSTONE = BROWNISH GRAY TO MODERATE

OLIVE BROWN; BRITTLE TO SLIGHTLY CRUMBLY

WITH OCCASIONAL DENSE TENACITY; BLOCKY

'TO IRREGULAR FRACTURING; TABULAR CUTTING
HABIT; EARTHY TO SLIGHTLY SPARKLING FRAC

-TURING; GRITTY TO SILTY TEXTURE; GRAD

-ING FROM SANDSTONE; THIN STRUCTURE; INT
-ERBEDDED WITH SANDSTONE AND CARBONACE-
-OUS SHALE AND SHALE.

CARBONACEOUS SHALE = BLACK TO GRAYISH BL
-ACK; DENSE TO BRITTLE TENACITY; BLOCKY
'TO IRREGULAR WITH OCCASIONAL CONCHOIDAL

{FRACTURING; WEDGELIKE TO NODULAR CUT
+TINGS; POLISHED TO EARTHY LUSTER;

SMOOTH TO SILTY TEXTURE; THICK STRUCTURE
INTERBEDDED WITH SANDSTONE AND SILTSTONE
; VISIBLE BEDS OF CARBONACEOUS MATERIAL;
VISIBLE DEGASSING ALONG CARBONACEOUS

BEDS.
SHALE = GRAYISH YELLOW GREEN TO YELLOW-

ISH BROWN TO LIGHT GRAY; BRITTLE TO

ICRUMBLY TENACITY; PREDOMINATELY PLANAR

TO HACKLY FRACTURING; OCCASIONAL SPLIN-
TERY FRACTURING; CUTTINGS TEND TO BE

PLATY TO FLAKY IN HABIT; DULL EARTHY TO

SLIGHT GREASY LUSTER; CLAYEY TO SMOOTH
TEXTURE; NO OTHER BEDDING FEATURES.

SANDSTONE = LIGHT BROWNISH GRAY TO LIGHT
OLIVE GRAY TO WHITE; MOSTLY QUARTZ FRAME
-WORK WITH 5-6% DARK LITHICS VISIBLE IN

J/SAMPLE; COARSE TO MEDIUM TO FINE GRAIN

SIZE; VERY WELL TO WELL SORTED; ROUND TO
SUBROUND GRAINS; MODERATE TO LOW
SPHERICITY; GRAINS HAVE A SLIGHT FROSTED
APPEARANCE; GRAIN SUPPORTED; SILICIOUS
CEMENTATION DUE TO VERY LOW REACTION IN

CGT703T
MA@

DILUTE HCI; NO VISIBLE HYDROCARBONS;
FIRM FRIABLE TO VERY HARD.

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK
GRAY; BRITTLE TO DENSE TENACITY; FRACTUR

-ES FROM BLOCKY TO IRREGULAR; TABULAR TO
MASSIVE CUTTINGS; EARTHY TO SPARKLING LU
-STER; SILTY TO GRITTY TEXTURE; THICK TO
MASSIVE STRUCTURE.

MW out 9.4VIS56

CARBONACEOUS SHALE = BLACK TO GRAYISH BL

FACK; BRITTLE TO SLIGHTLY CRUMBLY AND OC
-CASIONALLY DENSE TENACITY; IRREGULAR TO
{BLOCKY FRACTURING; WEDGELIKE CUTTINGS

POLISHED TO EARTHY TO SLIGHTLY WAXY LUST

-ER; SILTY TO SMOOTH TEXTURE; THIN STRUC
-TURE; INTERBEDDED WITH SILTSTONE.

SILTSTONE = BROWNISH GRAY TO MEDIUM GRAY
'TO MEDIUM DARK GRAY; DENSE TO CRUNCHY

TENACITY; IRREGULAR TO BLOCKY FRACTURING
WEDGELIKE TO TABULAR CUTTINGS; EARTHY TO
'WAXY WITH A SLIGHT SPARKLING LUSTER; GRI
-TTY TO SILTY TEXTURE; THICK STRUCTURE.

SHALE = VERY LIGHT GRAY TO LIGHT GREEN-

ISH GRAY; BRITTLE TENACITY; PLANAR TO

SEMI IRREGULAR FRACTURING; PLATY CUTTING
HABIT; DULL TO SLIGHT GREASY LUSTER;
SMOOTH TO CLAYEY TEXTURE.

TD FRU197-33B3 ON 06/02/2010 @ 12720'".

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.






