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LOG INTERVAL CASING DATA FIELD FREEDOM RANCH
DEPTHS: 4521 TO 12754' REGION ROCKIES
16 AT 150 COORDINATES 39.921413000
DATES: 06/06/2010 TO  06/17/2010
10.75" AT 4512 -108.282489000
SCALE: 1"=100'
45" AT 12744 ELEVATION G.L: 6459.9'
AT RKB: 30.2'
MUD TYPES
COUNTY, STATE  RIO BLANCO, CO
WATER-BASED TO 4521 HOLE SIZE
14.75" T0 4521 API INDEX 051031142700
LSND TO 12754
o 8.9" 10 11870 SPUD DATE 3/19/2010
CONTRACTOR HP
. 7.875" TO 12754
CO. REP. W.GARNER
TO
RIG/TYPE HP321
ABBREVIATIONS
LOGGING UNIT MLU#31
NB NEWBIT PV PLASTIC VISCOSITY LC LOST CIRCULATION
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SPM PR cG CO.GEOLOGIST  C.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
TO 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 COMPOSED OF THE FOLLOWING:

METHANE = 9,990 PPM
ETHANE = 1,010 PPM
PROPANE = 980 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
THE FRU 197-33B2 WELL ON 6/6/2010

@ 4522' MD.

CARBONACEOUS SHALE =BLACK TO BROWNISH
BLACK TO OLIVE BLACK TO VERY DARK BROWN-
ISH GRAY; SLIGHTLY DENSE TO MODERATELY

TOUGH TENACITY; IRREGULAR TO SUB-BLOCKY
TO SUB-PLANAR TO EARTHY FRACTURE; SUB-
TABULAR TO SUB-NODULAR CUTTINGS HABIT;
DULL TO EARTHY DULL TO OCCASIONAL VERY
SLIGHTLY SPARKLING LUSTER; SLIGHTLY CLAY

-EY TO VERY SLIGHTLY GRITTY TEXTURE;

POOR GRADE CARBONACEOUS SHALE VISIBLE
BEDDING WITH POOR GRADE SHALE, NO OTHER
DISTINGUISHABLE STRUCTURAL FEATURES PRES
-ENT IN SAMPLE; NO ACCESSORY MINERALS

PRESENT IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MEDIUM LIGHT GRAY TO OCCASIONAL MOTTLING
WITH GRAYISH RED PURPLE; VERY SLIGHTLY

DENSE TO SLIGHTLY BRITTLE TO MODERATELY
CRUMBLY TENACITY; IRREGULAR TO EARTHY-
HACKLY FRACTURE; SUB-PLATY TO WEDGE LIKE
CUTTINGS HABIT; SMOOTH TO CLAYEY TEXTURE
; NO OTHER VISIBLE BEDDING FEATURES.

SILTSTONE = LIGHT GRAY TO LIGHT BLUISH
GRAY; BRITTLE TO CRUMBLY TENACITY; SEMI
HACKLY TO PREDOMINATELY BLOCKY FRACTURIN
-G; CUTTINGS TEND TO BE WEDGE-LIKE TO

SEMI TABULAR IN HABIT; GREASY TO SLIGHT
FROSTED LUSTER; GRITTY TO SILTY TEXTURE;
NO OTHER VISIBLE BEDDING FEATURES.

CLAYSTONE = LIGHT YELLOWISH GRAY TO

LIGHT BROWNISH GRAY; NO VISIBLE FRACTURE
IN SAMPLE; CUTTINGS TEND TO BE PLATY TO
FLAKY TO OCCASIONALLY THINLY TABULAR;
DULL EARTHY TO SEMI GREASY LUSTER; NO
OTHER VISIBLE BEDDING FEATURES.

SHALE = VERY LIGHT GRAY TO A MOTTLED
YELLOWISH GRAY DUE TO CHEMICAL WEATHER-
ING IN SAMPLE; PREDOMINATELY PLANAR

TO SLIGHT HACKLY FRACTURING; DULL TO

EARTHY LUSTER; NO OTHER VISIBLE BEDDING
FEATURES.

SANDSTONE = GRAYISH ORANGE PINK TO LIGHT
BROWNISH GRAY; MOSTLY QUARTZ FRAME-

WORK WITH 1-2% DARK LITHICS VISIBLE IN
SAMPLE; SUBANGULAR TO ANGULAR GRAINS;
FINE TO MEDIUM GRAIN SIZE; MODERATE TO
LOW SPHERICITY; FIRM FRIABLE TO MODERATE
HARD TO OCCASIONALLY FRIABLE; CALCITIC

CEMENTATION DUE TO HIGH REACTION IN
DILUTE HCL; VISIBLE CALCITE FRACTURE
FILL IN SAMPLE; GRADES INTO A FINE GRAIN
SILTSTONE.
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SILTSTONE = LIGHT GREENISH GRAY TO LIGHT
YELLOWISH GRAY; BRITTLE TO CRUNCHY
TENACITY; PREDOMINATELY HACKLY TO SEMI
PLANAR FRACTURING; CUTTINGS TEND TO BE
PLATY TO WEDGE-LIKE TO OCCASIONALLY
BLADED IN HABIT; SILTY TO SLIGHT GRITTY
TEXTURE; SEMI GREASY TO SLIGHT FROSTED
LUSTER; NAHCOLITE CRYSTALS VISIBLE
THROUGH OUT THE SAMPLE.

SHALE = LIGHT GRAY TO LIGHT BROWNISH

GRAY TO LIGHT OLIVE GRAY; BRITTLE TO
CRUMBLY TO SLIGHT CRUNCHY TENACITY; SEMI
HACKLY TO PREDOMINATELY PLANAR FRACTURIN
-G; CUTTINGS TEND TO BE PLATY TO SLIGHT

FLAKY TO SEMI BLADED IN HABIT; SMOOTH
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TO CLAYEY TEXTURE; SLIGHT GREASY TO SEMI
WAXY TO DULL EARTHY LUSTER; NO OTHER
VISIBLE BEDDING FEATURE.

LIMESTONE = LIGHT BROWNISH GRAY TO LIGHT
YELLOWISH GRAY; STIFF TO CRUNCHY TENA-
CITY; IRREGULAR TO SPLINTERY FRACTURING;
DISSOLVES READILY IN DILUTE HCI; CUTTING
TEND TO BE NODULAR TO WEDGE-LIKE IN
HABIT; SLIGHT WAXY TO SEMI VITREOUS
LUSTER; SMOOTH TO SUCROSIC TEXTURE; NO
OTHER VISIBLE BEDDING FEATURES.

WASATCH G SANDSTONE = WHITE TO VERY
LIGHT GRAY TO TRANSLUCENT,; 2-3% DARK
LITHICS VISIBLE IN SAMPLE; MOSTLY QUARTZ
FRAMEWORK WITH VISIBLE CHLORITE CRYSTALS
; COARSE TO MEDIUM TO FINER GRAIN LATER

IN FORMATION; WELL TO FAIR SORTED; SUB-
ROUND TO ROUND GRAINS; MODERATE TO LOW
SPHERICITY; FINE GRAIN HAVE A SLIGHT
FROSTED APPEARANCE; UNCONSOLIDATED GRAIN
DUE TO BIT ACTION; FIRM FRIABLE TO MOD-
ERATE HARD TO VERY HARD; CALCITE CEMENT-
ATION DUE TO HIGH REACTION IN DILUTE HCI

; NO VISIBLE HYDROCARBONS; VISIBLE BEDS

OF CARBONACEOUS MATERIAL VISIBLE THROUGH
OUT THE SAMPLE; GRAIN SUPPORTED.

SILTSTONE = VERY LIGHT BLUISH GRAY TO
LIGHT GRAY TO SLIGHT YELLOWISH GRAY;
CRUNCHY TO STIFF TO OCCASIONALLY CRUMB-
LY TENACITY; SEMI PLANAR TO PREDOMINATE
HACKLY TO BLOCKY FRACTURING; CUTTINGS
TEND TO BE SLIGHT WEDGE-LIKE TO SEMI
TABULAR IN HABIT; SLIGHT GREASY TO SEMI
FROSTED TO SLIGHT SPARKLING LUSTER;
GRITTY TO SILTY TEXTURE; 20-30% VISIBLE
PALESOLS IN SAMPLE.

SHALE = LIGHT GRAY TO LIGHT OLIVE GRAY;
BRITTLE TO CRUMBLY TENACITY; HACKLY TO
PREDOMINATELY PLANAR FRACTURING; CUTTING
TEND TO BE PLATY TO FLAKY IN HABIT; DULL

TO EARTHY TO SEMI WAXY LUSTER; SMOOTH TO
SEMI-SILTY TO SEMI-CLAYEY TEXTURE; NO
VISIBLE LAMINAE OR OTHER DISTINGUISHABLE
STRUCTURAL FEATURES PRESENT IN SAMPLE;
NO ACCESSORY MINERALS PRESENT IN SAMPLE.

SANDSTONE = OFF WHITE TO WHITE TO VERY
LIGHT TANISH-BROWNISH GRAY WITH BLACK
AND OCCASIONAL MODERATE GREEN HUES; QUAR
-TZ DOMINANT; PREDOMINATELY GRAIN SUPPOR
-TED WITH FEW LOOSE GRAINS; COMPOSED OF
CALCITIC CEMENTATION WITH LIGHT TO MODER
-ATE REACTION TO DILUTE HCL; MATRIX CONT
-AINS 3 TO 7% DARK LITHIC FRAGMENTS; VER

-Y FINE TO MEDIUM-FINE GRAINED; FAIR TO

WELL SORTING; SUB-ANBULAR TO SUB-ROUNDED
ANGULARITY; LOW MODERATELY HIGH SPHERIC-
ITY; POOR GRADE SILTSTONE VISIBLE BEDDIN

-G WITH POOR GRADE SANDSTONE, NO OTHER
VISIBLE BEDDING OR OTHER DISTINGUISHABLE
SURFACE FEATURES PRESENT; NO ACCESSORY
MINERALS PRESENT IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
-Y TO VERY LIGHT BROWNISH GRAY; MODERATE
-LY DENSE TO VERY SLIGHTLY TOUGH TENACIT
-Y; IRREGULAR TO SUB-PLANAR TO EARTHY-
HACKLY FRACTURE; SUB-TABULAR TO SUB-
NODULAR TO OCCASIONAL ELONGATED CUTTINGS
HABIT; DULL TO EARTHY DULL TO OCCASIONAL
SEMI-SPARKLING LUSTER; VERY SLIGHTLY CLA
-YEY TO VERY SLIGHTLY GRITTY TEXTURE;
POOR GRADE SILTSTONE VISIBLE GRADING AND
BEDDING WITH POOR GRADE SANDSTONE; NO
ACCESSORY MINERALS PRESENT IN SAMPLE.

CARBONACEOUS SHALE = BROWNISH GRAY TO
DARK BROWNISH GRAY TO OCCASIONAL OLIVE
BLACK; MODERATELY DENSE TO SLIGHTLY
TOUGH TENACITY; IRREGULAR TO SUB-BLOCKY
TO SUB-PLANAR TO EARTHY FRACTURE; OCCASI
-ONAL MASSIVE TO SUB-TABULAR TO SUB-NODU
-LAR CUTTINGS HABIT; DULL TO EARTHY DULL
TO OCCASIONAL SEMI-SPARKLING LUSTER; SLI
-GHTLY CLAYEY TO VERY SLIGHTLY GRITTY
TEXTURE; CARBONACEOUS SHALE AND POOR
GRADE SANDSTONE VISIBLE BEDDING WITH
VERY SMALL AMOUNT OF COAL, NO OTHER DIST
-INGUISHABLE STRUCTURAL FEATURES PRESENT
; ACCESSORY MINERAL PYRITE PRESENT IN SA
-MPLE.

SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
TO MEDIUM GRAY; SLIGHTLY DENSE TO MODERA
-TELY TOUGH TENACITY; IRREGULAR TO OCCAS
-IONAL BLOCKY TO SUB-PLANAR TO EARTHY
FRACTURE; OCCASIONAL MASSIVE TO WEDGE
LIKE TO ELONGATED CUTTINGS HABIT; DULL

TO EARTHY DULL TO OCCASIONAL SEMI-WAXY
TO SEMI-FROSTED LUSTER; MODERATELY
SMOOTH TO VERY SLIGHTLY SILTY TEXTURE;
VERY SMALL AMOUNT OF COAL VISIBLE DEGASS
-ING, NO OTHER DISTINGUISHABLE STRUCTURA
-L FEATURES PRESENT IN SAMPLE; ACCESSORY
MINERAL PYRITE PRESENT IN SAMPLE.
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SANDSTONE = VERY LIGHT GRAY TO LIGHT GRA
-Y TO OCCASIONAL MEDIUM LIGHT GRAY WITH
BLACK HUES; QUARTZ DOMINATE; PREDOMINATE
-LY GRAIN SUPPORTED WITH VERY FEW LOOSE
GRAINS; CONTAINS CALCITIC CEMENT WITH MO
-DERATELY HIGH REACTION TO DILUTE HCL,;
MATRIX CONTAINS 5 TO 8% DARK LITHIC FRAG
-MENTS; MEDIUM TO MEDIUM-COARSE GRAINED;
FAIR TO POOR SORTING; SUB-ANGULAR TO SUB
-ROUNDED ANGULARITY; LOW TO MODERATE
SPHERICITY; POOR GRADE SILTSTONE VISIBLE
IN SANDSTONE.

SILTSTONE = LIGHT OLIVE GRAY TO MEDIUM
LIGHT GRAY TO MEDIUM GRAY; CRUNCHY TO
STIFF TO OCCASIONALLY CRUMBLY TENACITY;
IRREGULAR TO PLANAR TO PREDOMINATELY
HACKLY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY TO SEMI TABULAR IN HABIT;
SLIGHT FROSTED TO SEMI GREASY TO DULL
EARTHY LUSTER; SILTY TO SEMI GRITTY
TEXTURE; VISIBLE PYRITE VEINS IN CARBON-
ACEOUS SHALE BEDS; NO OTHER VISIBLE BED-
DING FEATURES.

SHALE = LIGHT MEDIUM GRAY TO LIGHT BLUIS
-S GRAY; BRITTLE TO CRUMBLY TO SLIGHT
CRUNCHY TENACITY; PREDOMINATELY PLANAR
TO SLIGHT BLOCKY FRACTURING; CUTTINGS
TEND TO BE WEDGE-LIKE TO SEMI ELONGATED
TABULAR IN HABIT; DULL EARTHY TO SEMI
WAXY TO SLIGHT GREASY LUSTER; SMOOTH
TO SLIGHT SILTY TO SEMI CLAYEY TEXTURE;
NO OTHER VISIBLE BEDDING FEATURES.

SANDSTONE = WHITE TO TRANSLUCENT TO VERY
LIGHT GRAY; MOSTLY QUARTZ FRAMEWORK WITH
A 1-3% OF LIGHT GREEN CHLORITE CRYSTALS
VISIBLE IN SAMPLE; MOSTLY COARSE TO VERY
COARSE TO OCCASIONALLY MEDIUM GRAIN SIZE
; UNCONSOLIDATED GRAINS DUE TO BIT

ACTION; FIRM FRIABLE TO MODERATE HARD;
CALCITE CEMENTATION DUE TO MODERATE TO
HIGH REACTION IN DILUTE HCI; POOR TO

FAIR TO WELL SORTED; SUBROUND TO ROUND
GRAINS; LOW TO MODERATE SPHERICITY;
GRAINS HAVE A SLIGHT POLISH APPEARANCE;
GRAIN SUPPORTED; NO VISIBLE HYDRO-
CARBONS IN SAMPLE; VISIBLE CARBONACEOUS
MATERIAL IN SAMPLE.

SHALE= LIGHT BLUISH GRAY TO LIGHT GRAY
TO VERY LIGHT GRAY; PREDOMINATELY BRITTL
-E TO CRUMBLY TO OCCASIONALLY CRUNCHY
TENACITY; PLANAR TO HACKLY FRACTURING;
CUTTINGS TEND TO BE PLATY TO FLAKY TO
SLIGHTLY NODULAR; DULL EARTHY TO SEMI
GREASY TO SLIGHT SPARKLING LUSTER; SILTY
TO CLAYEY TO MATTE TEXTURE; NO OTHER

VISIBLE BEDDING FEATURES.

CARBONACEOUS SHALE = LIGHT OLIVE GRAY TO
LIGHT BROWNISH GRAY TO BROWNISH GRAY;
VISIBLE BEDS OF CARBONACEOUS MATERIAL

VISIBLE THROUGH OUT THE SAMPLE; CRUMBLY
TO CRUNCHY TO SLIGHTLY BRITTLE TENACITY;
PLANAR TO SEMI BLOCKY TO OCCASIONALLY
HACKLY FRACTURING; CUTTINGS TEND TO BE
PLATY TO SEMI WEDGELIKE TO ELONGATED

TABULAR IN HABIT; DULL TO SLIGHT GREASY
TO SPARKLING TO SEMI FROSTED LUSTER;
SILTY TO GRITTY TO OCCASIONALLY SMOOTH
TEXTURE; VISIBLE DEGASSING ALONG CARBON-
ACEOUS MATERIAL BEDS; VISIBLE PYRITE

BANDS IN MOST OF SAMPLE.

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

TO SLIGHT HACKLY FRACTURING; CUTTINGS
TEND TO BE PLATY TO FLAKY TO SLIGHT
WEDGE-LIKE IN HABIT; SLIGHT FROSTED TO
SEMI GREASY TO DULL EARTHY LUSTER; SILTY
TO CLAYEY TO MATTE TEXTURE; NO OTHER

VISIBLE BEDDING FEATURES.

OHIO CREEK SANDSTONE = WHITE TO VERY
LIGHT GRAY TO TRANSLUCENT; 2-3% DARK
LITHICS VISIBLE IN SAMPLE; MOSTLY QUARTZ
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FRAMEWORK; VERY COARSE TO COARSE GRAIN
SIZE; SUB ANGULAR TO SUBROUND GRAINS;
MODERATE TO LOW SPHERICITY; GRAINS HAVE
A SLIGHT PITTED APPEARANCE; GRAIN SUPPOR
-TED WITH MOSTLY LOOSE GRAINS; CONTAINS

— CG 7180
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CALCITIC CEMENTATION WITH MODERATELY
HIGH REACTION TO DILUTE HCL; FAIR TO

POOR SORTING; POOR GRADE SILTSTONE VISIB
-LE GRADING WITH POOR GRADE SANDSTONE,
POOR GRADE SILTSTONE VISIBLE BEDDING WIT

-H SHALE, NO OTHER DISTINGUISHABLE STRUC
-TURAL FEATURES PRESENT; ACCESSORY MINER
-AL PYRITE VISIBLY IN CONTACT WITH SHALE
CUTTING IN SAMPLE.
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SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
-Y TO OCCASIONAL LIGHT BLUISH TO LIGHT
GREENISH GRAY; SLIGHTLY DENSE TO SLIGHT-
LY BRITTLE TO SLIGHLTY CRUMBLY TO CRUNCH
-Y TENACITY; IRREGULAR TO SUB-PLANAR TO

EARTHY-HACKLY FRACTURE; SUB-TABULAR TO
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SUB-NODULAR CUTTINGS HABIT; DULL TO EAR-
THY DULL TO OCCASIONAL SEMI-SPARKLING
LUSTER; SLIGHTLY CLAYEY TO VERY SLIGHTLY
GRITTY TEXTURE; POOR GRADE SILTSTONE VIS
-IBLE GRADING WITH FINE GRAINED SANDSTON
-E, SHALE VISIBLE INTERBEDDED IN SILTSTO

-NE CUTTING, NO OTHER DISTINGUISHABLE ST
-RUCTUAL FEATURES PRESENT; ACCESSORY MIN
-ERAL PYRITE PRESENT IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MEDIUM LIGHT GRAY TO MEDIUM GRAY WITH
OCCASIONAL MEDIUM LIGHT GRAY AND DARK
YELLOWISH ORANGE MOTTLING; MODERATELY
TOUGH TO SLIGHLTY DENSE TO OCCASIONAL
CRUNCHY TENACITY; IRREGULAR TO SUB-BLOCK
-Y TO EARTHY FRACTURE; MASSIVE TO ELONGA
-TED TO WEDGE LIKE CUTTINGS HABIT; DULL

TO EARTHY DULL TO OCCASIONAL SEMI-FROSTE
-D TO SEMI-WAXY LUSTER; NO VISIBLE LAMIN
-AE OR OTHER DISTINGUISHABLE STRUCTURAL
FEATURES PRESENT; ACCESSORY MINERAL
PYRITE PRESENT IN SAMPLE.

SANDSTONE = OFF WHITE TO WHITE TO VERY
LIGHT TAN-BROWNISH GRAY WITH BLACK, MODE
-RATE BROWN, AND OCCASIONAL MODERATE
GREEN HUES; QUARTZ DOMINANTE; GRAIN
SUPPORTED WITH MOSTLY LOOSE GRAINS; COMP
-OSED ENTIRELY OF CALCITIC CEMENTATION
WITH MODERATELY HIGH REACTION TO DILUTE
HCL; MATRIX CONTAINS 5 TO 8% DARK LITHIC
FRAGMENTS; MEDIUM-FINE TO MEDIUM-COARSE
GRAINED; FAIR TO POOR SORTING; SUB-ANGUL
-AR TO SUB-ROUNDED ANGULARITY; LOW TO
MODERATE SPHERICITY; POOR GRADE SILTSTON
-E VISIBLE GRADING WITH POOR GRADE SANDS
-TONE, NO OTHER DISTINGUISHABLE SURFACE
FEATURES PRESENT IN SAMPLE; ACCESSORY
MINERAL PYRITE PRESENT IN SAMPLE.

SILTSTONE = LIGHT OLIVE GRAY TO LIGHT
BROWNISH GRAY TO SLIGHT YELLOWISH GRAY;
CRUNCHY TO SEMI STIFF TENACITY; SEMI
HACKLY TO PLANAR TO OCCASIONALLY IRREG-
ULAR FRACTURING; CUTTINGS TEND TO BE
PLATY TO SLIGHT BLADED TO ELONGATED
WEDGE-LIKE IN HABIT; FROSTED TO SPARKLIN
TO SLIGHT GREASY LUSTER; SILTY TO SEMI
GRITTY TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES.

CARBONACEOUS SHALE = OLIVE GRAY TO
BROWNISH GRAY TO OCCASIONALLY
BROWNISH BLACK; CRUMBLY TO CRUNCHY TO
BRITTLE TENACITY; PREDOMINATELY HACKLY
TO SPLINTERY TO SEMI BLOCKY FRACTURING;
CUTTINGS TEND TO BE PLATY TO FLAKY TO
SLIGHT TABULAR IN HABIT; DULL EARTHY TO
SLIGHT METALLIC SPARKLE TO SEMI FROSTED
LUSTER; GRITTY TO SEMI GRANULAR TO
PREDOMINATELY CLAYEY TEXTURE; VISIBLE
PYRITE; VISIBLE BEDS OF CARBONACEOUS
MATERIAL; VISIBLE DEGASSING IN MOST OF

MAX GAS 95u

—MAX GAS 713u
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SAMPLE.

SHALE = VERY LIGHT GRAY TO GREENISH GRAY
TO YELLOWISH GRAY; CRUMBLY TO BRITTLE
TENACITY; PREDOMINATELY PLANAR TO SEMI

GAS 246u

-|TOTCO DOWN
- TOTCQ DOWN

wwess |

[TOTCO DOWN
TOTCO DOWN

HACKLY TO OCCASIONALLY SPLINTERY
FRACTURING; CUTTINGS TEND TO BE PLATY TO
FLAKY IN HABIT; DULL EARTHY TO SLIGHTLY
GREASY LUSTER; SILTY TO CLAYEY TO MATTE
TEXTURE; NO OTHER VISIBLE BEDDING

0028

TOTCO DOWN

FEATURES.

SANDSTONE = WHITE TO VERY LIGHT GRAY TO
TRANSLUCENT; PREDOMINATELY QUARTZ
FRAMEWORK WITH 1-2% DARK LITHICS VISIBLE

i

06/10/201

IN SAMPLE; GRANULAR TO VERY COARSE TO
COARSE GRAIN SIZE; POOR TO FAIR SORTED;
GRAIN SUPPORTED; SUBANGULAR TO ANGULAR
TO SUB ROUND GRAINS; MODERATE TO LOW
SPHERICITY; NO VISIBLE SURFACE FEATURES

JQ!AX GAS 292u
. /CG 344u

o > MAX GAS 115u
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V

ON GRAINS; FIRM FRIABLE TO FRIABLE;
UNCONSOLIDATED GRAINS DUE TO BIT ACTION;
CALCITE CEMENTATION DUE TO MODERATE
REACTION IN DILUTE HCI; NO VISIBLE
HYDROCARBONS IN SAMPLE.

M\
W

A

AMA

SILTSTONE = VERY LIGHT GRAY TO MEDIUM
LIGHT GRAY; CRUNCHY TO STIFF TO SLIGHT
CRUMBLY TENACITY; PREDOMINATELY HACKLY
TO PLANAR FRACTURING; CUTTINGS TEND TO

_MAX GAS 665u

0018

|
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v

BE WEDGELIKE TO ELONGATED TABULAR IN
HABIT; SLIGHT FROSTED TO DULL EARTHY TO
SEMI GREASY LUSTER; GRITTY TO SILTY TO
OCCASIONALLY SMOOTH TEXTURE; NO OTHER
VISIBLE BEDDING FEATURES.

— MAX GAS 11001

Til Gas— S 1K>

v

<150 gAvg RPM 0>4

CARBONACEOUS SHALE = OLIVE GRAY TO OLIVE
BLACK TO BROWNISH BLACK; CRUNCHY TO
CRUMBLY TO BRITTLE TENACITY; IRREGULAR
TO PLANAR TO SLIGHT HACKLY FRACTURING;

COo2 10K>
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k30K Tort?.l [=
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5

CUTTINGS TEND TO BE PLATY TO FLAKY TO
SEMI TABULAR IN HABIT; DULL EARTHY TO
SEMI FROSTED TO SPARKLING LUSTER; VISIBL
BEDS OF CARBONACEOUS MATERIAL; SILTY TO
GRITTY TEXTURE; VISIBLE DEGASSING ALONG

— MAXGASIZ9u

CARBONACEOUS SHALE CUTTINGS AND SMALL
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HANGE SHAKER SCREENS
HANGE SHAKER SCREENS

AMOUNT OF COAL CUTTINGS; NO VISIBLE ACCE
-SSORY MINERALS PRESENT IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MEDIUM LIGHT GRAY TO OCCASION LIGHT BLUI
-SH GRAY, AND GRAYISH RED PUPLE; SLIGHTL
-Y TOUGH TO MODERATELY DENSE TO SLIGHTLY
CRUNCHY TENACITY; IRREGULAR TO SUB-BLOCK
-Y TO EARTHY FRACTURE; MOSTLY MASSIVE TO
ELONGATED TO WEDGE LIKE CUTTINGS HABIT;
DULL TO EARTHY DULL TO OCCASIONAL SEMI-
WAXY TO SEMI-FROSTED LUSTER; MODERATELY
SMOOTH TO SLIGHTLY SILTY TEXTURE; FRACTU
-RE EVIDENCE PRESENT IN SANDSTONE CUTTIN
-G, POOR GRADE SILTSTONE VISIBLE GRADING
WITH POOR GRADE SANDSTONE; ACCESSORY
MINERAL PYRITE PRESENT IN SAMPLE.

SANDSTONE = OFF WHITE TO WHITE TO VERY
LIGHT TAN-BROWNISH GRAY WITH FEW BLACK
AND MODERATE BROWN HUES; QUARTZ DOMINA
-NT; PRIMARILY GRAIN SUPPORTED WITH FEW
LOOSE GRAINS; CONTAINS CALCITIC CEMENTAT
-ION WITH MODERATELY HIGH REACTION TO
DILUTE HCL; MATRIX CONTAINS 5 TO 8% DARK
LITHIC FRAGMENTS; MEDIUM-FINE TO MEDIUM-
COARSE GRAINED; FAIR TO VERY POOR SORTIN
-G; SUB-ANGULAR TO SUB-ROUNDED ANGULARIT
-Y; LOW TO VERY LOW TO MODERATE SPHERICI
-TY; POOR GRADE SILTSTONE VISIBLE GRADIN
-G WITH POOR GRADE SANDSTONE, FRACTURE
EVIDENCE VISIBLE ALONG SANDSTONE CUTTING
, NO OTHER DISTINGUISHABLE SURFACE FEATU
-RES PRESENT IN SAMPLE; NO ACCESSORY MIN

B ISRV

I AR YA VATIS MV WAVIRNT

-ERALS PRESENT IN SAMPLE.

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
GRAY TO MEDIUM GRAY TO LIGHT BROWNISH
GRAY TO BROWNISH GRAY; SLIGHTLY DESNE TO

VERY SLIGHTLY BRITTLE TO SLIGHTLY CRUMBL
-Y TENACITY; IRREGULAR TO SUB-PLANAR TO
EARTHY-HACKLY FRACTURE; SUB-TABULR TO
SUB-NODULAR CUTTINGS HABIT; DULL TO EART
-HY DULL TO OCCASIONAL SEMI-SPARKLING

— MAX GAS 169u

—Q,
,/\,N"_'\/\'/-D‘
c
(=]
v

— (o)
—CG1324u—_| ©O

— — 1 O

S

. MAXGAS 1306u | % &

S cG1433u WE 400 '

" TGas ks Q k150 AvgRPM  05K150 ° ©°tROP= 05<400
CO2 10K> O x30K Ayg Tarque <50 0>|
Flare Ht. 100> ©

LUSTER; SLIGHTLY CLAYEY TO VERY SLIGHTLY
GRITTY TEXTURE; POOR GRADE SILTSTONE
VISIBLE GRADING WITH POOR GRADE SANDSTON
-E, NO OTHER DISTINGUISHABLE STRUCTURAL
FEATURES PRESENT IN SAMPLE; NO VISIBLE

[~

ACCESSORY MINERALS PRESENT IN SAMPLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
OLIVE BLACK TO DARK BROWNISH GRAY; TOUGH
TO SLIGHTLY DENSE TENACITY; IRREGULAR TO

0016

N

]

SUB-BLOCKY TO EARTHY-HACKLY FRACTURE;
WEDGE LIKE TO OCCASIONAL ELONGATED TO
SUB-TABULAR TO SUB-NODULAR CUTTINGS
HABIT; DULL TO EARTHY DULL TO OCCASIONAL
SEMI-SPARKLING LUSTER; SLIGHTLY CLAYEY

NIGHT TO

WA

TO SLIGHTLY GRITTY TEXTURE; NO VISIBLE
ACCESSORY MINERALS PRESENT IN SAMPLE.

SILTSTONE = MEDIUM LIGHT GRAY TO LIGHT
GRAY TO VERY LIGHT GRAY; CRUNCHY TO

0026

STIFF TENACITY; PREDOMINATELY HACKLY TO
SLIGHT PLANAR TO SEMI BLOCKY FRACTURING;
CUTTINGS TEND TO BE PLATY TO ELONGATED
WEDGELIKE TO SEMI TABULAR IN HABIT; DULL
EARTHY TO SPARKLING TO SEMI FROSTED

|

WOB 32-34
RPM 44-47
PP 3100-32
GPM 676

LUSTER; SILTY TO GRITTY TO OCCASIONALLY
GRANULAR TEXTURE; GRADES INTO LOW GRADE
COAL WITH VISIBLE PYRITE VEINS; VISIBLE
DEGASSING ALONG COAL VEINS.

00€6

SANDSTONE = WHITE TO TRANSLUCENT TO VERY
LIGHT GRAY; MOSTLY QUARTZ FRAMEWORK WITH
4-5% DARK LITHICS VISIBLE IN SAMPLE;

VERY COARSE TO COARSE GRAIN SIZE; POOR

TO FAIR SORTED; ANGULAR TO SUBANGULAR TO

SUBROUND GRAINS; MODERATE TO LOW SPHER-
ICITY; NO VISIBLE SURFACE FEATURES ON
GRAINS; UNCONSOLIDATED GRAINS DUE TO BIT
ACTION; FIRM FRIABLE TO MODERATE HARD;
BANDS OF KAOLINITIC SANDS VISIBLE IN

MAX GAS 88u
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SAMPLE; NO VISIBLE HYDROCARBONS; CALCITE
CEMENTATION DUE TO MODERATE REACTION IN
DILUTE HCI; GRAIN SUPPORTED; GRADES INTO
A GRITTY CARBONACEOUS SHALE.

<150 éw@ 0>

<150 § %Og 0><400

SHALE = VERY LIGHT GREENISH GRAY TO

LIGHT GRAY TO LIGHT YELLOWISH GRAY;
BRITTLE TO CRUMBLY TENACITY; PREDOMINATE
PLANAR TO SLIGHT HACKLY TO SPLINTERY
FRACTURING; DULL EARTHY TO SEMI GREASY

Flare Ht.

65u
MAX CO2 8259ppm

TGas 1Ky &
co2 10K ©
1005 O

<50 0>
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LUSTER; CUTTINGS TEND TO BE WEDGELIKE TO
SEMI PLATY IN HABIT; CLAYEY TO SMOOTH

MAX GAS 11590 _
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TEXTURE; NO OTHER VISIBLE BEDDING FEAT.

COAL = BROWNISH BLACK TO GRAYISH BLACK
TO BLACK; CRUNCHY TO STIFF TO OCCASIONAL
MALLEABLE TENACITY; IRREGULAR TO BLOCKY
TO PREDOMINATELY CONCHOIDAL FRACTURING;
WEDGELIKE TO SEMI NODULAR TO SLIGHT
BLADED CUTTINGS HABIT; SLIGHT GREASY TO
SEMI WAXY LUSTER; SMOOTH TO CLAYEY TO
MATTE TEXTURE; VISIBLE DEGASSING; VISIBL
PYRITE CRYSTAL IN SAMPLE.

SANDSTONE = WHITE TO VERY BROWNISH
GRAY TO VERY LIGHT GRAY:; MOSTLY QUARTZ



FRAMEWORK WITH 3-5% DARK LITHICS; COARSE
TO VERY COARSE GRAIN SIZE; POOR TO FAIR
SORTED; MODERATE TO HIGH SPHERICITY;
SUBANGULAR TO ANGULAR GRAINS; GRAINS

HAVE A SLIGHT POLISH APPEARANCE; GRAIN
SUPPORTED; CALCITE CEMENTATION; MODERATE
HARD TO FIRM FRIABLE NO VISIBLE HYDRO-
CARBONS.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

-Y TO OCCASIONAL MEDIUM LIGHT GRAY WITH
VERY FEW BLACK HUES; SLIGHTLY DENSE TO
MODERATELY TOUGH TO VERY SLIGHTLY CRUNCH
-Y TENACITY; IRREGULAR TO SUB-PLANAR TO

EARTHY-HACKLY FRACTURE; OCCASIONAL MASSI
-VE TO OCCASIONAL ELONGATED TO SUB-TABUL

-AR TO SUB-NODULAR CUTTINGS HABIT; DULL

TO EARTHY DULL TO OCCASIONAL SEMI-SPARKL

-ING LUSTER; SLIGHTLY CLAYEY TO VERY SLI

-GHLTY GRITTY TEXTURE; VERY THIN LAMINAE
VISIBLE IN SHALE CUTTING, POOR GRADE SIL
-TSTONE VISIBLE GRADING WITH POOR GRADE
SANDSTONE, NO OTHER DISTINGUISHABLE
STRUCTURAL FEATURES PRESENT IN SAMPLE;

NO ACCESSORY MINERALS PRESENT IN SAMPLE.

CARBONACEOUS SHALE = DARK BROWNISH GRAY
TO BROWNISH BLACK TO OLIVE BLACK; SLIGHT
-LY TOUGH TO MODERATELY DENSE TO VERY
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SLIGHTLY CRUNCHY TENACITY; IRREGULAR TO
OCCASIONAL MASSIVE TO SUB-PLATY TO SUB-
TABULAR TO SLIGHTLY WEDGE LIKE CUTTINGS
HABIT; DULL TO EARTHY DULL WITH OCCASION
-AL SEMI-SPARKLING LUSTER; SLIGHTLY CLAY

<0 —CO2
< é M*"Pfé?éw45“100>

10K>

00007

K30K §g TorQUe 0>}

<50

-EY TO VERY SLIGHTLY GRITTY TEXTURE; VER
-Y THIN COAL LAMINAE VISIBLE IN SHALE
CUTTING, SMALL AMOUNT OF COAL VISIBLE
DEGASSING IN SAMPLE, NO OTHER DISTINGUIS
-HABLE STRUCTURAL FEATURES PRESENT IN

Mp%e GAS 408u
)i'.
MAX “GAS 563u

L
g

SAMPLE; NO ACCESSORY MINERALS PRESENT
IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MEDIUM LIGHT GRAY TO OCCASIONAL LIGHT

| MAX GAS 568u
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BLUISH GRAY WITH OCCASIONAL PALE YELLOWI
-SH AND GRAYISH RED PURPLE MOTTLING;
VERY SLIGHTLY DENSE TO BRITTLE TO SLIGHT
-LY CRUNCHY TO CRUMBLY TENACITY; IRREGUL
-AR TO SUB-PLANAR TO EARTHY-HACKLY FRACT

-URE; MASSIVE TO ELONGATED TO WEDGE LIKE
TO OCCASIONAL BLADED CUTTINGS HABIT; DUL
-L TO EARTHY DULL TO OCCASIONAL SEMI-FRO
-STED TO SEMI-WAXY LUSTER; VERY THIN COA
-L LAMINAE VISIBLE IN CARBONACEOUS SHALE

00c0T

fi Wf

CUTTING, NO OTHER DISTINGUISHABLE STRUCT
-URAL FEATURES PRESENT IN SAMPLE; NO ACC
-ESSORY MINERALS PRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT TAN-BROWNISH GRAY

TO VERY LIGHT GRAY TO OFF WHITE WITH
BLACK AND MODERATE BROWN HUES; QUARTZ
DOMINANT; MOSTLY GRAIN SUPPORTED WITH
FEW LOOSE GRAINS; CONTAINS CALCITIC CEME
-NT WITH MODERATE REACTION TO DILUTE HCL

00€0T

; MATRIX CONSISTS OF 4 TO 7% DARK LITHIC
FRAGMENTS; MEDIUM-FINE TO MEDIUM-COARSE
GRAINED; FAIR TO POOR SORTING; SUB-ANGUL
-AR TO SUB-ROUNDED ANGULARITY; LOW TO
MODERATE SPHERICITY; POOR GRADE

MAX GAS 657u

MAX GAS-767u

SILTSTONE WITH VISIBLE GRADING WITH POOR
GRADE SANDSTONE; SMALL AMOUNT OF COAL
WITH VISIBLE DEGASSING; NO ACCESSORY
MINERALS PRESENT IN SAMPLE.
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COAL = GRAYISH BLACK TO BROWNISH BLACK
TO BLACK; VISIBLE PYRITE IN SAMPLE;
GRADES INTO A SILTY CARBONACEOUS SHALE;
BRITTLE TO CRUNCHY TENACITY; BLOCKY TO
CONCHOIDAL TO SEMI PLANAR FRACTURING;

bl
{
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K156— Avg RP?;

CUTTINGS TEND TO BE NODULAR TO PREDOM-
INATELY WEDGELIKE TO TABULAR IN HABIT;
DULL EARTHY TO SEMI SPAKLING TO MOSTLY
WAXY TO GREASY LUSTER; SMOOTH TO MATTE
TO SLIGHT GRITTY TEXTURE; VISIBLE DEGAS-

AX GAS 691U =
It Gas K> 5 > OP
C02 10K> o1 <30K-Avg Torq 0><50 B
Flare Ht. 100> Q Li ég
7,5001ppm I

C/

SING IN SAMPLE.

SHALE = LIGHT GREENISH GRAY TO LIGHT
BLUISH GRAY; BRITTLE TO CRUMBLY TO SEMI
CRUNCHY TENACITY; IRREGULAR TO SEMI

{
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HACKLY TO PREDOMINATELY PLANAR FRACTURIN
-G; CUTTINGS TEND TO BE PLATY TO BLADED

TO ELONGATED TABULAR IN HABIT; SLIGHT
GREASY TO SEMI WAXY TO DULL LUSTER,;
CLAYEY TO SILTY TO SMOOTH TEXTURE; NO

OTHER VISIBLE BEDDING FEATUERS.

SILTSTONE = BROWNISH GRAY TO OLIVE GRAY;
CRUNCHY TO STIFF TENACITY; BLOCKY TO
SEMI PLANAR TO SLIGHT HACKLY FRACTURING;

CUTTINGS TEND TO BE BLADED TO ROUNDED
WEDGELIKE IN HABIT; GRANULAR TO GRITTY
TO SILTY TEXTURE; NO VISIBLE BEDDING
FEATURES.

MAX GAS-640u

SANDSTONE = LIGHT BROWNISH GRAY TO LIGHT
OLIVE GRAY; MOSTLY QUARTZ FRAMEWORK WITH
7-8% DARK LITHICS VISIBLE IN SAMPLE;

COARSE TO MEDIUM TO FINE GRAIN SIZE; SUB
-ROUND TO ROUND GRAINS; MODERATE TO LOW
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SPHERICITY; GRAIN SUPPORTED; FIRM FRIABL
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-E TO MODERATE HARD; UNCONSOLIDATED
GRAINS DUE TO BIT ACTION; CALCITE CEMENT
-ATION; NO VISIBLE HYDROCARBONS IN
SAMPLE; NO VISIBLE SURFACE FEATURES.

COAL = BLACK TO BROWNISH BLACK TO OLIVE
BLACK; CRUNCHY TO STIFF TENACITY; IRREG-
ULAR TO BLOCKY TO PLANAR FRACTURING;
CUTTINGS TEND TO BE PLATY TO FLAKY TO
SEMI WEDGELIKE IN HABIT; GREASY TO WAXY
TO OCCASIONALLY SPARKLING LUSTER; SILTY
TO SMOOTH TO MATTE TEXTURE; VISIBLE
DEGASSING IN MOST OF SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BLUISH GRAY; CRUNCHY TO CRUMBLY TENA-
CITY; PREDOMINATELY PLANAR TO HACKLY
FRACTURING; CUTTINGS TEND TO BE PLATY TO
FLAKY TO SEMI TABULAR IN HABIT; DULL
EARTHY TO SEMI GREASY LUSTER; SILTY TO
GRITTY TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES; FOUND CALCITE FRACTURE FILL IN
COARSE GRAIN SANDSTONES.

COAL = BLACK TO OLIVE BLACK TO GRAYISH
BLACK; STIFF TO CRUNCHY TO OCCASIONALLY
BRITTLE TENACITY; BLOCKY TO CONCHOIDAL
TO SEMI PLANAR FRACTURING; CUTTINGS TEND
TO BE WEDGELIKE TO SEMI TABULAR TO
BLADED IN HABIT; DULL EARTHY TO SEMI
GREASY TO WAXY LUSTER; MATTE TO SMOOTH
TO SLIGHT GRITTY TEXTURE; VISIBLE DEGAS-
SING IN SAMPLE.

CARBONACEOUS SHALE = DARK BROWNISH
GRAY TO BROWNISH BLACK TO OCCASINAL
OLIVE BLACK; SLIGHTLY DENSE TO SLIGHTLY
TOUGH TENACITY; IRREGULAR TO SUB-BLOCKY
TO SUB-PLANAR TO EARTHY-HACKLY FRACTURE;

SUB-TABULAR TO OCCASINAL WEDGE LIKE TO
SUB-NODULAR CUTTINGS HABIT; DULL TO
EARTHY DULL TO OCCASIONAL SEMI-SPARKLING
LUSTER; SLIGHTLY CLAYEY TO VERY SLIGHLTY
GRITTY TEXTURE; COAL MODERATELY DEGASSIN

-G, AND VERY SMALL AMOUNT OF CARBONACEOU
-S SHALE CUTTING VISIBLE DEGASSING; NO
OTHER DISTINGUISHABLE STRUCTURAL FEATURE
-S PRESENT IN SAMPLE; NO ACCESSORY MINER
-ALS PRESENT IN SAMPLE.

ROLLINS SANDSTONE = WHITE TO OFF WHITE
VERY LIGHT YELLOWISH GRAY WITH FEW

BLACK HUES; QUARTZ DOMINANT FRAMEWORK;
GRAIN SUPPORTED WITH MOSTLY LOOSE GRAINS

; CONTAINS SILICIC CEMENTATION WITH NO
REACTION TO DILUTE HCL; MATRIX CONTAINS

1 TO 3% DARK LITHIC FRAGMENTS; MEDIUM-
FINE TO MEDIUM-COARSE GRAINED; MODERATEL
-Y FAIR TO POOR SORTING; SUB-ANGULAR TO

SUB-ROUNDED TO ROUNDED ANGULARITY;
LOW TO MODERATE SPHERICITY; POOR GRADE
SILTSTONE VISIBLE GRADING WITH POOR GRAD
-E SANDSTONE, SMALL AMOUNT OF SHALE VISI
-BLE DEGASSING IN SAMPLE, NO OTHER DISTI

-NGUISHABLE STRUCTURAL FEATURES PRESENT;
NO ACCESSORY MINERALS PRESENT IN SAMPLE.

CARBONACEOUS SHALE = OLIVE GRAY TO BROWN
-ISH GRAY; CRUNCHY TO CRUMBLY TO BRITTLE

TENACITY; HACKLY TO PLANAR FRACTURING;
CUTTINGS TEND TO BE PLATY TO SLIGHT

FLAKY TO PREDOMINATELY WEDGELIKE TO SEMI
TABULAR IN HABIT; FROSTED TO SLIGHT
GREASY TO SEMI SPARKLING LUSTER; GRITTY

TO SILTY TO OCCASIONALLY SMOOTH TEXTURE;
VISIBLE BEDS OF CARBONACEOUS MATERIAL IN
THE SAMPLE.

COAL = GRAYISH BLACK TO BROWNISH BLACK;
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STIFF TO CRUNCHY TO SEMI MALLEABLE
TENACITY; IRREGULAR TO HACKLY TO SEMI
PLANAR FRACTURING; CUTTINGS TEND TO BE
SEMI WEDGE-LIKE TO ELONGATED TO SLIGHT
NODULAR IN HABIT; PREDOMINATELY WAXY TO

00917

3

SLIGHT GREASY TO SEMI SPARKLING LUSTER;
SILTY TO OCCASIONALLY GRITTY TO PREDOM-
INATELY MATTE TO SMOOTH TEXTURE; VISIBL
DEGASSING IN MOST OF SAMPLE.

06/13/2010

SHALE = VERY LIGHT GREENISH GRAY TO LIGH

OOLTT

-T BLUISH GRAY TO LIGHT GRAY; CRUMBLY TO
BRITTLE TENACITY; IRREGULAR TO PLANAR TO
SLIGHT SPLINTERY FRACTURING; CUTTINGS
TEND TO BE FLAKY TO PLATY TO SEMI BLADED

IN HABIT; DULL EARTHY TO SEMI GREASY
LUSTER; SMOOTH TO MATTE TO PREDOMINATELY
CLAYEY TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES.

DAY TOUR

SILTSTONE = LIGHT GRAY TO LIGHT BROWNISH
GRAY; DENSE TO SLIGHTLY TOUGH TENACITY;
SUB-PLANAR TO EARTHY-HACKLY FRACTURE; SU
-B-TABULAR TO SUB-NODULAR CUTTINGS HABIT
; DULL TO EARTHY DULL TO OCCASIONAL SEMI

00817

SPAKLING LUSTER; SLIGHTLY CLAYEY TO VERY
SLIGHTLY GRITTY TEXTURE; VERY SMALL AMOU
-NT OF COAL VISIBLY DEGASSING IN SAMPLE,

NO OTHER STRUCTURAL FEATURES PRESENT; NO
ACCESSORY MINERALS PRESENT IN SAMPLE.




SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO VERY TAN-BROWNISH GRAY; QUARTZ DOMINA
-TE FRAME WORK; CONTAINS CALCITIC CEMENT
-ATION; MATRIX CONSISTS OF 7 TO 9% DARK
LITHIC FRAGMENTS; MOSTLY GRAIN SUPPORTED
WITH FEW LOOSE GRAINS; QUARTZ CUTTINGS
RANGE FROM TRANSLUCENT TO MOSTLY SMOKY
; MEDIUM-FINE TO FINE GRAINED; POOR TO M
-ODERATELY WELL SORTING; SUB-ANGULAR TO
SUB-ROUNDED TO ROUNDED ANGULARITY; LOW
TO MODERATE SPHERICITY; SMALL AMOUNT OF
COAL VISIBLE DEGASSING IN SAMPLE; NO ACC
-ESSORY MINERALS PRESENT IN SAMPLE.
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CARBONACEOUS SHALE = VERY DARK BROWNISH
GRAY TO BROWNISH BLACK TO OCCASIONAL
OLIVE BLACK; SLIGHTLY DENSE TO SLIGHTLY
TOUGH TENACITY; IRREGULAR TO SUB-PLANAR
TO SUB-BLOCKY TO EARTHY FRACTURE, SUB-
TABULAR TO SUB-NODULAR TO OCCASIONAL
WEDGE LIKE CUTTINGS HABIT; DULL TO EARTH
-Y DULL TO OCCASIONAL SEMI-SPARKLING LUS
-TER; SLIGHLTY CLAYEY TO VERY SLIGHTLY
GRITTY TEXTURE; VERY SMALL AMOUNT OF COA
-L VISIBLE DEGASSING IN SAMPLE; ACCESSOR
-Y MINERAL PYRITE PRESENT IN SAMPLE.

NIGHT TOUR
SANDSTONE = WHITE TO TRANSLUCENT TO VERY

LIGHT GRAY TO LIGHT BROWNISH GRAY; MOSTL

WOB 2537 -Y QUARTZ FRAMEWORK WITH 2-3% DARK

RPM 48.50 LITHICS VISIBLE IN SAMPLE; VERY COARSE

PP 3300.3400 TO COARSE TO OCCASIONALLY FINE GRAIN;
WELL TO VERY WELL SORTED; SUBROUND TO
ROUND GRAINS; MODERATE TO LOW SPHERICITY
: GRAINS HAVE A SLIGHT POLISH APPEARANCE
: A SILICIOUS CEMENT DUE TO LOW REACTION
IN DILUTE HCI; GRAIN SUPPORTED; NO
VISIBLE HYDROCARBONS; LESS THAN 1% KAOL-
INITIC SANDS VISIBLE IN SAMPLE.
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SHALE = VERY LIGHT GREENISH GRAY TO LIGH
-T GRAY TO SEMI LIGHT BLUISH GRAY;
BRITTLE TO CRUMBLY TENACITY; HACKLY TO
| |PREDOMINATELY PLANAR TO SLIGHT BLOCKY
<[ |FRACTURING; CUTTINGS TEND TO BE WEDGE-
< | |LIKE TO SEMI ELONGATED TABULAR IN HABIT;
06/17/2010 <_| |SEMI GREASY TO DULL EARTHY LUSTER; SILTY
S
>

7.TO SMOOTH TO SLIGHT CLAYEY TEXTURE.

CARBONACEOUS SHALE = BROWNISH GRAY TO
LIGHT OLIVE GRAY; VISIBLE BANDS OF CARB-
ONACEOUS MATERIAL; CRUNCHY TO STIFF TO
SLIGHT CRUMBLY TENACITY; IRREGULAR TO
BLOCKY TO SEMI HACKLY FRACTURING; CUTTIN
-GS TEND TO BE PLATY TO ELONGATED TABULA
-R IN HABIT; PREDOMINATELY GREASY TO

SEMI WAXY TO SLIGHT FROSTED TO SPARKLING
LUSTER; PREDOMINATELY GRITTY TO SILTY TO
SEMI GRANULAR TEXTURE; NO OTHER VISIBLE
BEDDING FEATURES OR ACCESSORY MINERALS
PRESENT IN SAMPLE.
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SANDSTONE = WHITE TO LIGHT GRAY TO LIGHT
BROWNISH GRAY; MOSTLY QUARTZ FRAME-
WORK WITH 3-6% DARK LITHICS VISIBLE IN
SAMPLE; KAOLINITIC SANDS MAKE UP THE
mMATRIX FOR 4-5% OF THE SAMPLE; MOSTLY
GRAIN SUPPORTED WITH FEW LOOSE GRAINS;
MEDIUM-FINE TO MEDIUM GRAINED; FAIR TO
POOR SORTING; SUB-ANGULAR TO SUB-ROUNDED
ANGULARITY; LOW TO MODERATE SPHERICITY;
NO VISIBLE SURFACE FEATURES PRESENT; NO
ACCESSORY MINERALS PRESENT IN SAMPLE.

%vg RPM 0><150 0><400

%9 TO?{]UG 0>$féhcomﬁ\(ﬂ%ﬁlgusloo>

DAY TOUR

CORCORAN MARINE SILTSTONE = LIGHT BROWNI
-SH GRAY TO MEDIUM BROWN TO BROWNISH GRA
-Y; MODERATELY DENSE TO CRUNCHY TENACITY
; SUB-PLANAR TO EARTHY FRACTURE; OCCASIO
-NAL MASSIVE TO SEMI-WEDGE LIKE TO SUB-
TABULAR CUTTINGS HABIT; DULL TO EARTHY
DULL LUSTER; SLIGHTLY CLAYEY TO VERY SLI
-GHLTY GRITTY TEXTURE; NO VISIBLE BEDDIN
-G OR OTHER DISTINGUISHABLE SURFACE FEAT
-URES PRESENT; NO ACCESSORY MINERALS
PRESENT IN SAMPLE.
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TQTCO DOWN TD FRU197-33B2 @ 12754' ON 6/17/2010
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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.






