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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 = 10,000 PPM
ETHANE = 1,000 PPM
PROPANE = 1,000 PPM

| - BUTANE = 1,000 PPM

N - BUTANE = 1,000 PPM

| - PENTANE = 1,000 PPM
N - PENTANE = 1,000 PPM

EPOCH WELL SERVICES COMMENCED LOGGING
ON 04/25/2010 @ 4530'

SHALE = LIGHT GRAY TO LIGHT OLIVE GRAY;
BRITTLE TO CRUMBLY TO CRUNCHY TENACITY;
PREDOMINATELY PLANAR TO OCCASIONALLY
BLOCKY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY TO OCCASIONALLY ELONGATED
TABULAR IN HABIT; DULL TO SEMI GREASY TO
EARTHY LUSTER; SILTY TO SMOOTH TO CLAYEY
TEXTURE; VISIBLE NACHOLITE CRYSTALS IN
MOST OF SAMPLE; 5-10% PALEOSOLS VISIBLE

IN SAMPLE.

SANDSTONE = TRANSLUCENT TO WHITE TO SEMI
YELLOWISH GRAY; MOSTLY QUARTZ FRAMEWORK
WITH 2-3% DARK LITHICS VISIBLE IN SAMPLE

: COARSE TO MEDIUM TO FINE GRAIN SIZE;



FAIR TO POORLY SORTED; SUBROUND TO ROUND
GRAINS; MODERATE TO HIGH SPHERICITY;

A FEW SAMPLES HAVE A FROSTED APPEARANCE;
A FEW CONSOLIDATED GRAINS DUE TO BIT
ACTION; CALCITE CEMENTATION DUE TO
MODERATE REACTION IN DILUTE HCI; GRAIN-
SUPPORTED; NO VISIBLE HYDROCARBONS IN
SAMPLE.

SILTSTONE = LIGHT BROWNISH GRAY TO
SLIGHT PINISH GRAY TO PALE BROWN; STIFF
TO CRUNCHY TO OCCASIONALLY BRITTLE
TENACITY; IRREGULAR TO HACKLY TO SEMI
BLOCKY FRACTURING; PLATY TO FLAKY TO
SLIGHT TABULAR CUTTINGS HABIT; DULL TO
FROSTED TO SEMI SPARKLING LUSTER; SILTY
TO GRITTY TO OCCASIONAL GRITTY TEXTURE;
NO OTHER VISIBLE BEDDING FEATURES.

SHALE = CRUMBLY TO CRUNCHY TO BRITTLE
TENACITY; PLANAR TO BLOCKY TO OCCASIONAL
HACKLY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY TO SLIGHT TABULAR TO SEMI
WEDGELIKE IN HABIT; SEMI GREASY TO

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

LIMESTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO WHITE; HIGH REACTION IN
DILUTE HCI; STIFF TO TOUGH TO CRUNCHY
TENACITY; IRREGULAR TO SEMI BLOCKY TO
SPLINTERY FRACTURING; WEDGELIKE TO
BLADED TO TABULAR CUTTINGS HABIT,
VITREOUS TO WAXY TO SLIGHT SPARKLING
LUSTER; SMOOTH TO CRYSTAL'N TEXTURE; NO
OTHER VISIBLE BEDDING FEATURES.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO BROWNISH GRAY; STIFF
TO CRUNCHY TENACITY; IRREGULAR TO HACKLY
TO SEMI PLANAR FRACTURING; TABULAR TO

PLATY TO FLAKY CUTTINGS HABIT; DULL TO
SPARKLING TO SLIGHT FROSTED TO SEMI
GREASY LUSTER; GRITTY TO OCCASIONALLY
GRANULAR TO PREDOMINATELY SILTY TEXTURE;
1-5% PALEOSOLS VISIBLE IN SAMPLE.

SANDSTONE = WHITE TO TRANSLUCENT TO SEMI
LIGHT BROWNISH GRAY; MOSTLY QUARTZ FRAME
-WORK WITH 1-5% DARK LITHICS VISIBLE IN
SAMPLE; MEDIUM TO FINE TO PREDOMINATELY

COARSE GRAIN SIZE; FAIR TO WELL TO VERY
WELL SORTED; SUBANGULAR TO SUBROUND
GRAINS; MODERATE TO HIGHT SPHERICITY;

NO VISIBLE BEDDING OR OTHER DISTINGUISHA
-BLE SURFACE FEATURES PRESENT IN SAMPLE;

NO ACCESSORY MINERALS PRESENT IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
OCCASIONAL MEDIUM LIGHT GRAY; MODERATELY
DENSE TO SLIGHTLY CRUNCHY TENACITY; IRRE

-GULAR TO SUB-BLOCKY TO SUB-PLANAR TO
HACKLY FRACTURE; MOSTLYL MASSIVE TO SUB-
TABUALR TO WEDGE LIKE TO ELONGATED CUTTI
-NGS HABIT; DULL TO EARTHY DULL TO OCCAS
-IONAL SEMI-FROSTED TO SEMI-WAXY LUSTER;

MODERATELY SMOOTH TO SLIGHTLY SILTY
TEXTURE; NO VISIBLE LAMINAE OR OTHER
DISTINGUISHABLE STRUCTURAL FEATURES
PRESENT IN SAMPLE; ACCESSORY MINERAL
PYRITE PRESENT IN SAMPLE.

WASATCH G SANDSTONE = WHITE TO OFF WHITE
TO VERY LIGHT GRAY TO TRANSLUCENT WITH
OCCASIONAL MODERATE GREEN HUES; QUARTZ
DOMINATE FRAME WORK; CONSISTS OF CALCITI

-C CEMENTATION WITH LIGHT TO MODERATE
REACTION TO DILUTE HCL; MATRIX CONTAINS

1 TO 3% DARK LITHIC FRAGMENTS; MOSTLY
LOOSE GRAINS WITH FEW SUPPORTING GRAINS;
FINE TO MEDIUM-FINE GRAINED; FAIR TO WEL

-L SORTING; SUB-ANGULAR TO SUB-ROUNDED

TO ROUNDED ANGULARITY; LOW TO MODERATE
SPERICITY; POOR GRADE SILTSTONE VISIBLE
GRADING WITH POOR GRADE SANDSTONE; NO
OTHER SURFACE FEATURES PRESENT; ACCESSOR

-Y MINERAL PYRITE PRESENT IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
-Y TO OCCCASIONAL MODERATE REDDISH BROWN
; SLIGHTLY DENSE TO SLIGHTLY BRITTLE TO

SLIGHTLY CRUMBLY TENACITY; IRREGULAR

TO SUB-PLANAR TO EARTHY-HACKLY FRACTURE;
SUB-TABULAR TO SUB-NODULAR CUTTINGS
HABIT; DULL TO EARTHY DULL TO OCCASIONAL
SEMI-SPARKLING LUSTER; SLIGHTLY GRITTY

TO VERY SLIGHTLY GRANULAR TEXTURE; POOR
GRADE SILTSTONE VISIBLE GRADING WITH

POOR GRADE SANDSTONE AND SHALE VISIBLE
INTERBEDDED IN SILTSTONE, PRESENT IN
SAMPLE; ACCESSORY MINERAL PYRITE PRESENT

IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MEDIUM LIGHT GRAY WITH OCCASIONAL GRAYIS
-H RED PURPLE MOTTLING; SLIGHTLY DENSE
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TO SLIGHTLY CRUMBLY TENACITY; IRREGULAR
TO SUB-BLOCKY TO SUB-PLANAR FRACTURE;

MODERATELY MASSIVE TO ELONGATED TO
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WEDGE LIKE CUTTINGS HABIT; DULL TO EARTH
-Y DULL TO OCCASIONAL SEMI-WAXY TO SEMI-

FROSTED LUSTER; MODERATELY SMOOTH TO
SLIGHTLY SILTY TEXTURE; NO VISIBLE LAMIN
-AE OR OTHER DISTINGUISHALBE STRUCTURAL
FEATURES PRESENT; ACCESSORY MINERAL
PYRITE PRESENT IN SAMPLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
OLIVE BLACK TO DARK BROWNISH GRAY; MODER
-ATELY DENSE TO SLIGHTLY TOUGH TENACITY;
SUB-PLANAR TO SUB-TABULAR TO EARTHY

FRACTURE; OCCASIONAL MASSIVE TO SUB-
TABULAR TO SUB-NODULAR CUTTINGS HABIT,;
DULL TO EARTHY DULL TO OCCASIONAL SLIGHT
-LY SEMI-SPARKLING LUSTER; VERY SLIGHTLY
GRITTY TO VERY SLIGHTLY CLAYEY TEXTURE;

POOR GRADE SILTSTONE VISIBLE BEDDING WIT
-H POOR GRADE SHALE, NO OTHER DISTINGUIS
-HABLE STRUCTURAL FEATURES PRESENT; ACCE
-SSORY MINERAL PYRITE PRESENT IN SAMPLE.

WASATCH | SANDSTONE = OFF WHITE TO VERY
LIGHT GRAY TO VERY LIGHT BROWNISH GRAY
WITH BLACK AND DARK BROWNISH GRAY HUES;
QUARTZ DOMINATE FRAME WORK; QUARTZ
CUTTINGS RANGE FROM SMOKY TO OFF WHITE;

CONSISTS OF CALCITIC CEMENTATION; MODERA
-TELY HIGH REACTION TO DILUTE HCL; MATRI

-X CONTAINS 3 TO 5% DARK LITHIC FRAGMENT
-S; MEDIUM-COARSE TO VERY COARSE GRAINED
; FAIR TO POOR SORTING; SUB-ANGULAR TO

SUB-ROUNDED ANGULARITY; LOW TO MODERATE
SPHERICITY; POOR GRADE SILTSTONE VISIBLE
GRADING WITH POOR GRADE SANDSTONE, VERY
SMALL AMOUNT OF COAL VISIBLE DEGASSING,
AND FRACTURE EVIDENCE IN SAMPLE; ACCESSO

-RY MINERALS PYRITE AND CALCITE PRESENT
IN SAMPLE.

SILTSTONE = LIGHT GRAY TO LIGHT BROWNISH
GRAY; SLIGHTLY DENSE TO SLIGHTLY TOUGH

TENACITY; IRREGULAR TO SUB-PLANAR TO
EARTHY HACKLY FRACTURE; SUB-TABULAR TO
SUB-NODULAR CUTTINGS HABIT; DULL TO EART
-HY DULL TO OCCASIONAL SEMI-SPARKLING
LUSTER; SLIGHTLY GRITTY TEXTURE; NO

OTHER VISIBLE BEDDING FEATURES.

CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO OCCASIONALLY LIGHT OLIVE
GRAY; CRUNCHY TO CRUMBLY TO PREDOMINATE

BRITTLE TENACITY; PLANAR TO HACKLY TO
SEMI BLOCKY FRACTURING; CUTTINGS TEND TO
BE PLATY TO FLAKY TO ELONGATED TABULAR
IN HABIT; DULL EARTHY TO SLIGHT GREASY

TO OCCASIONALLY SPARKLING LUSTER; GRITTY

TO SILTY TO OCCASIONAL GRANULAR TEXTURE;
VISIBLE PYRITE CRYSTALS; VISIBLE BANDS

OF CARBONACEOUS MATERIAL; GRADES INTO A
LIGHT GRAY SHALE.

SANDSTONE = LIGHT BROWNISH GRAY TO WHITE
TO TRANSLUCENT TO SEMI YELLOWISH GRAY;
MOSTLY QUARTZ FRAMEWORK WITH 1-2% DARK
LITHICS VISIBLE IN SAMPLE; VERY COARSE

TO COARSE TO MEDIUM TO VERY FINE GRAIN;

VERY WELL TO WELL TO FAIR SORTED; SUB-
ANGULAR TO SUB ROUND TO ROUND GRAINS;
LOW TO MODERATE SPHERICITY; COARSE GRAIN
SAMPLES HAVE A SLIGHT POLISH APPEARANCE;
FINE GRAIN SANDSTONES HAVE A SLIGHT

FROSTED APPEARANCE; UNCONSOLIDATED GRAIN
DUE TO BIT ACTION; GRAIN SUPPORTED ;

CALCITE CEMENTATION DUE TO MODERATE
REACTION TO DILUTE HCI; NO VISIBLE HYDRO
-CARBONS IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BLUISH GRAY TO OCCASIONAL LIGHT YELLOWIS
GRAY; STIFF TO CRUNCHY TENACITY; HACKLY
TO IRREGULAR FRACTURING; CUTTINGS TEND

TO BE WEDGELIKE TO PLATY TO SLIGHT BLADE
IN HABIT; DULL EARTHY TO SLIGHT GREASY

TO SEMI FROSTED LUSTER; GRANULAR TO
GRITTY TO SILTY TEXTURE; NO OTHER VISIBL
BEDDING FEATURES.

COAL = BLACK TO GRAYISH BLACK TO SLIGHT
BROWNISH BLACK; BRITTLE TO CRUMBLY TO
CRUNCHY TENACITY; CONCHOIDAL TO SPLINTER
TO IRREGULAR FRACTURING; WEDGELIKE TO

SLIGHTLY NODULAR TO OCCASIONALLY BLADED
CUTTINGS HABIT; DULL TO SPARKLING TO SEM
GREASY TO PREDOMINATELY WAXY LUSTER,;
CLAYEY TO SEMI SILTY TO MOSTLY SMOOTH
TEXTURE; VISIBLE DEGASSING IN MOST OF

SAMPLE; VISIBLE CRYSTALS OF PYRITE.

SHALE = VERY LIGHT GRAY TO LIGHT OLIVE
GRAY; CRUMBLY TO BRITTLE TENACITY; HACK-
LY TO IRREGULAR TO BLOCKY FRACTURING;

|

CUTTINGS TEND TO BE PLATY TO FLAKY TO
ELONGATED TABULAR; EARTHY TO DULL TO
SEMI GREASY LUSTER; PREDOMINATELY CLAYEY
TO SMOOTH TEXTURE; NO VISIBLE BEDDING

IN SAMPLE; NO VISIBLE ACCESSORY MINERALS
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SANDSTONE = VERY LIGHT GRAY TO LIGHT
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YELLOWISH GRAY TO WHITE TO TRANSLUCENT;
COARSE TO VERY COARSE TO MEDIUM GRAIN
SIZE; CALCITE CEMENTATION DUE TO HIGH
REACTION IN DILUTE HCI; MOSTLY QUARTZ
FRAMEWORK 3-4% DARK LITHICS VISIBLE IN
SAMPLE; WELL TO FAIR TO POORLY SORTED;
SUB ANGULAR TO SUB ROUND GRAINS; HIGH
TO MODERATE TO OCCASIONAL LOW SPHERICITY
; GRAIN SUPPORTED; FIRM FRIABLE TO HARD
TO FRIABLE; NO VISIBLE HYDROCARBONS IN
SAMPLE; 10-15% PALEOSOLS VISIBLE IN
SAMPLE.

SHALE = LIGHT BLUISH GRAY TO LIGHT GRAY

TO LIGHT GREENISH GRAY; BRITTLE TO
CRUMBLY TO CRUNCHY TENACITY; PLANAR TO
IRREGULAR TO SLIGHT BLOCKY FRACTURING;
CUTTINGS TEND TO BE PLATY TO FLAKY TO
SEMI WEDGELIKE IN HABIT; SLIGHT GREASY

TO SEMI WAXY TO PREDOMINATELY DULL
EARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;
NO OTHER VISIBLE BEDDING FEATURES; NO
ACCESSORY MINERALS VISIBLE IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BLUISH GRAY TO LIGHT GRAY; CRUNCHY TO
CRUMBLY TO OCCASIONALLY BRITTLE

TENACITY; IRREGULAR TO PREDOMINATELY
HACKLY TO SLIGHT PLANAR FRACTURING;
CUTTINGS TEND TO BE PLATY TO FLAKY TO
SLIGHT NODULAR TO PREDOMINATELY ELONGATE
TABULAR IN HABIT; DULL EARTHY TO SLIGHT

GREASY TO FROSTED LUSTER; GRITTY TO
SLIGHTLY GRANULAR TO SILTY TEXTURE; NO
OTHER VISIBLE BEDDING FEATURES.

OHIO CREEK SANDSTONE = OFF WHITE TO WITH

TO TRANSPARENT WITH BLACK AND MODERATE
BROWN HUES; QUARTS DOMINANT FRAME WORK;
QUARTZ CUTTINGS RANGE FROM SMOKY TO
TRANSLUCENT,; MOSTLY LOOSE GRAIN WITH
GRAIN SUPPORTED SANDSTONE CUTTINGS; CONS

-ISTS OF CALCITIC CEMENTATION WITH MODER
-ATELY HIGH REACTION TO DILUTE HCL; MATR
-IX CONTAINS 5 TO 8% DARK LITHIC FRAGMEN
-TS; MEDIUM-FINE TO MEDIUM-COARSE GRAINE
; MODERATELY FAIR TO POOR SORTING; SUB-

ANGULAR TO SUB-ROUNDED ANGULARITY;

LOW TO MODERATE SPHERICITY; NO VISIBLE
BEDDING OR OTHER DISTINGUISHABLE SURFACE
FEATURES PRESENT; NO ACCESSORY MINER
-ALS PRESENT IN SAMPLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
OLIVE BLACK TO DARK BROWNISH GRAY; MODER
-ATELY TOUGH TO SLIGHTLY DENSE TENACITY;
IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR TO

EARTHY FRACTURE; OCCASIONAL MASSIVE TO
SUB-TABULAR TO SUB-NODULAR TO OCCASIONAL
ELONGATED CUTTINGS HABIT; DULL TO EARTHY
DULL TO OCCASIONAL VERY LIGHT SEMI-SPARK
-LING LUSTER; SEMI-SMOOTH TO SLIGHTLY
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CLAYEY TEXTURE; VERY THIN LAMINAE VISIBL

-E, POOR GRADE SHALE VISIBLE BEDDING WIT

-H CARBONACEOS SHALE; ACCESSORY MINERAL
PYRITE, AND SEVERAL LARGE CUTTINGS OF
CALCITE VISIBLE IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MEDIUM LIGHT GRAY; MODERTELY TOUGH TO
MODERATELY DENSE TENACITY; IRREGULAR TO
SUB-PLANAR TO EARTHY HACKLY FRACTURE;

MASSIVE TO WEDGE LIKE TO ELONGATED CUTTI
-NGS HABIT; DULL TO EARTHY DULL TO OCCAS
-IONAL SEMI-FROSTED TO SEMI-WAXY LUSTER;
MODERATELY SMOOTH TO SLIGHTLY SILTY

TO SLIGHTLY CLAYEY TEXTURE; POOR GRADE

SILTSTONE VISIBLE GRADING WITH POOR GRAD
-E SANDSTONE, NO OTHER DISTINGUISHABLE
STRUCTURAL FEATURES PRESENT; ACCESSORY
MINERAL PYRITE PRESENT IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
-Y TO MEDIUM LIGHT GRAY TO OCCASIONAL
VERY LIGHT BLUISH GRAY; SLIGHTLY DENSE

TO OCCASIONAL CRUMBLY TO SLIGHTLY TOUGH
TENACITY; IRREGULAR TO SUB-PLANAR TO

EARTHY HACKLY FRACTURE; SUB-TABULAR TO
SUB-NODULAR CUTTINGS HABIT; DULL TO EART
-HY DULL TO OCCASIONAL VERY SEMI-SPARKLI
-NG LUSTER; SLIGHTLY GRITTY TO VERY SLIG
-HTLY GRANULAR TEXTURE; POOR GRADE SILT-

STONE VISIBLE GRADING WITH POOR GRADE
SANDSTONE, NO OTHER DISTINGUISHABLE
STRUCTURAL FEATURES PRESENT; NO ACCESSOR
-Y MINERALS PRESENT IN SAMPLE.

SANDSTONE = OFF WHITE TO WHITE TO TRANSL
-UCENT WITH BLACK HUES; QUARTZ DOMINANT
FRAME WORK; MOSTLY LOOSE GRAINS WITH
FEW GRAIN SUPPORTING CUTTINGS; CONSISITS
OF CALCITIC CEMENTATION WITH LIGHT TO
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CG91lu

MODERATE REACTION TO DILUTE HCL; MATRIX
CONTAINS 3 TO 5% DARK LITHIC FRAMENT IN
GRAIN SUPPORTED CUTTINGS; MEDIUM-FINE TO
FINE GRAINED; SUB-ANGULAR TO SUB-ROUNDED
TO ROUNDED ANGULARITY; LOW TO MODERATE

Al

|

SPHERICITY; NO VISIBLE BEDDING OR OTHER
DISTINGUSHALBE SURFACE FEATURES PRESENT;

|
ANV

ACCESSORY MINERAL PRESENT ATTACHED TO



|
i
/

ll ) ¢ SMALL CARBONACOUS SHALE CUTTING IN SAM-
0 T Gas  1K>| <150 Avg RRM 0> " 0><400 MSE PLE.

3 <100==— ROP
. MA £6Rs 79ll0K> © K30K Avg Torque O>%AV OB 0> j
€0 vElareAdt72,1005 O I ! < | |SHALE = VERY LIGHT GRAY TO LIGHT GRAY;

1A

A

v

$ SLIGHTLY TOUGH TO MODERATELY DENSE
TENACITY; IRREGULAR TO SUB-BLOCKY TO SUB
-PLANAR TO EARTHY HACKLY FRACTURE; OCCAS

§ ; = -IONAL MASSIVE TO ELONGATED TO WEDGE LIK

-E CUTTINGS HABIT; DULL TO EARTHY DULL
g

|

) N/\W‘V i

l

CG 74u

p/

TO OCCASIONAL SEMI-FROSTED TO SEMI-WAXY
LUSTER; MODERATELY SMOOTH TO SLIGHTLY
CLAYEY TO SLIGHTLY SILTY TEXTURE; POOR
GRADE SILTSTONE VISIBLE GRADING WITH
POOR GRADE SANDSTONE, SMALL AMOUNT OF
CARBONACEOUS SHALE VISIBLY DEGASSING IN
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MA X GAS 370u
~CG 608U
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SANDSTONE = WHITE TO TRANSLUCENT TO VERY
LIGHT GRAY; MOSTLY QUARTZ FRAMEWORK WITH
2-5% DARK LITHICS VISIBLE IN SAMPLE;

VERY COARSE TO MEDIUM TO FINE GRAIN
SANDSTONES; FAIR TO WELL SORTED; SUB-
ANGULAR TO SUB-ROUND GRAINS; MODERATE TO
HIGH SPHERICITY; FINE GRAIN SANDSTONES
HAVE A SLIGHT FROSTED APPEARANCE; FRIABL
TO MODERATE HARD; UNCONSOLIDATED GRAINS
DUE TO BIT ACTION; GRAIN SUPPORTED; NO
VISIBLE HYDROCARBONS IN SAMPLE; GRADES
INTO A COARSE GRAIN CARBONACEOUS SHALE
BED; CALCITE CEMENTATION DUE TO HIGH
REACTION IN DILUTE HCI; LARGE CRYSTALS

OF CALCITE VISIBLE IN SAMPLE.

MAX GAS 52u

MAX GAS 45u
|=—CG 306u

16

[V EPP SN

MAX GAS 122u

MAX GAS 450 % £ 1
o ;,L SHALE = PALE BROWN TO YELLOWISH GRAY TO
o L[ - GRAYISH YELLOW GREEN; BRITTLE TO CRUMBLY
CG 117u — TENACITY; PLANAR TO SLIGHT BLOCKY TO

SEMI HACKLY FRACTURING; CUTTINGS TEND TO
PLATY TO FLAKY IN HABIT; DULL EARTHY TO
OCCASIONALLY GREASY LUSTER; CLAYEY TO
SMOOTH TEXTURE; NO OTHER VISIBLE BEDDING
IN SAMPLE.

00¢8
AN W
pal
I 40 I

O MAX GAS 162u f

MAX GAS 49u
SILTSTONE = VERY LIGHT GRAY TO LIGHT

BLUISH GRAY TO MEDIUM GRAY; STIFF TO
CRUNCHY TO OCCASIONAL BRITTLE TENACITY;
IRREGULAR TO PREDOMINATELY HACKLY

TO OCCASIONALLY PLANAR FRACTURING; PLATY
TO FLAKY TO SLIGHT TABULAR CUTTINGS

HABIT; SLIGHT FROSTED TO SPARKLING TO

SEMI DULL LUSTER; GRITTY TO SILTY TO

GRITTY TO SLIGHT GRANULAR TEXTURE;
VISIBLE FRACTURE FILL IN SILTY SAMPLE
PIECES.

0018

CG 62u =

CG 149u

TiGas  1K> &3 K150<Avg RF{éA 0>}
CO2 10K> O K30K=Avg Torgque 0>
cElagg Ht. 100> O© s

4

~0><400 MSE
B 0>

CARBONACEOUS SHALE = DARK GRAY TO BROWN-
ISH GRAY TO OLIVE GRAY; CRUNCHY TO
CRUMBLY TO OCCASIONAL BRITTLE TENACITY;
BLOCKY TO PLANAR TO SPLINTERY FRACTURING
; FRACTURED ALONG THE CARBONACEOUS
MATERIAL; CUTTINGS TEND TO BE PLATY TO
SEMI WEDGELIKE TO OCCASIONALLY SLIGHTLY
NODUALR; SPARKLING TO SLIGHT WAXY TO
SEMI GREASY LUSTER; GRANULAR TO GRITTY
TO SILTY WITH A OCCASIONAL CLAYEY TEXTUR

; VISIBLE BANDS OF CARBONACEOUS MATERIAL
;1-2% KALONITIC SANDS VISIBLE IN SAMPLE.

S

difadia

¢
MAX GAS 33u g
{
{

i a Bolidan

— CG 200u

0098

— 7MAX GAS 208u SANDSTONE = TRANSLUCENT TO WHITE TO

VERY LIGHT GRAY; MOSTLY QUARTZ FRAMEWORK
WITH 3-6% DARK LITHICS VISIBLE IN SAMPLE

; VERY COARSE TO COARSE SIZE; FAIR TO
MODERATE SORTED; SUBROUND TO SUBANGULAR
GRAINS; LOW TO MODERATE SPHERICITY;

GRAINS HAVE A SLIGHT POLISH APPEARANCE;
UNCONSOLIDATED GRAINS DUE TO BIT ACTION;
FRIABLE TO FIRM FRIABLE TO MODERATE HARD

, CALCITE CEMENTATION DUE TO MODERATE
REACTION IN DILUTE HCI; GRAIN SUPPORTED;

NO VISIBLE HYDROCARBONS IN SAMPLE; THIN
FRACTURES FOUND IN COARSE GRAIN SAND-
STONES; NO ACCESSORY MINERALS PRESENT.

= MAX GAS 175u
_—

a

00.8

= CG 276u

MAX GAS 62u
— MAX GAS 126u

CARBONACEOUS SHALE = MEDIUM GRAY TO
BROWNISH GRAY TO OLIVE GRAY; BRITTLE TO
STIFF TO CRUNCHY TENACITY; PREDOMINATELY
HACKLY TO PLANAR TO OCCASIONAL BLOCKY
FRACTURING; CUTTINGS TEND TO BE PLATY TO
FLAKY TO WEDGELIKE IN HABIT; FROSTED TO
DULL TO EARTHY DULL TO OCCASIONAL SEMI-
SPARKLING LUSTER; MODERATELY CLAYEY TO
VERY SLIGHTY GRITTY TEXTURE; VERY THIN
LAMINAE VISIBLE IN SAMPLE, NO OTHER DIST
-INGUISHABLE STRUCTURAL FEATURES PRESENT
IN SAMPLE; NO ACCESSORY MINERALS PRESENT
IN SAMPLE.

CG 2741
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“MAX GAS 400u

I
—  MAX GAS 149u
CALIBRATE GAS EQUIPMEN
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1k MAX GAS 69u

~— CG5I7u

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
OCCASIONAL MEDIUM LIGHT GRAY; VERY SLIGH
-TLY DENSE TO MODERATELY BRITTLE TO MODE
-RATELY CRUMBLY TENACITY; IRREGULAR TO
EARTHY HACKLY TO OCCASIONAL SUB-BLOCKY
FRACTURE; WEDGE LIKE TO ELONGATED TO
MOSTLY SMALLER CUTTINGS HABIT; DULL TO
EARTHY DULL TO OCCASIONAL SEMI-WAXY TO
SEMI-FROSTED LUSTER; MODERATELY SMOOTH
TO SLIGHTY SILTY TO VERY SLIGHTY CLAYEY
TEXTURE; NO VISIBLE LAMINAE OR OTHER
DISTINGUISHABLE STRUCTURAL FEATURES PRES
-ENT, NO ACCESSORY MINERALS PRESENT IN
SAMPLE.
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~CG 359u
MAX GAS 215u

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
GRAY TO OCCASIONAL VERY LIGHT GRAY; MODE

MAX GAS 59u

0016

-RATE TOUGH TO SLIGHTLY DENSE TENACITY;
IRREGULAR TO SUB-PLANAR TO EARTHY HACKLY
FRACTURE; SUB-TABULAR TO SUB-NODULAR
CUTTINGS HABIT; DULL TO EARTHY DULL TO
OCCASIONAL SEMI-SPARKLING LUSTER; OCCASI

“——MAX GAS 486U

_—c64850

-ONAL CLAYEY TO SLIGHTLY GRITTY TO VERY
SLIGHTLY GRANULAR TEXTURE; POOR GRADE
SILTSTONE VISIBLE BEDDING AND GRADING

WITH POOR GRADE SANDSTONE; NO ACCESSORY
MINERALS PRESENT IN SAMPLE.

IAX GAS 345U

0026

SANDSTONE = OFF WHITE TO WHITE TO VERY
LIGHT BROWNISH GRAY WITH BLACK HUES;
QUARTZ DOMINANT FRAME WORK; MOSTLY
LOOSE GRAINS WITH FEW GRAIN SUPPORTED

WMW

N warael®

—|

CUTTINGS; CONSISTS OF CALCITIC CEMENTATI
-ON; MODERATELY HIGH REACTION TO DILUTE
HCL; MATRIX CONTAINS 3 TO 5% DARK LITHIC
FRAGMENTS; MEDIUM-FINE TO MEDIUM-COARSE
GRAINED; FAIR TO POOR SORTING; SUB-

00€6

oY ﬂ\‘\
\\J v

~

ANGULAR TO SUB- ROUNDED ANGULARITY; LOW
TO MODERATE SPHERICITY; VERY SMALL AMOUN
-T OF COAL AND CARBONACEOUS MATERIAL VIS
-IBLE DEGASSING, POOR GRADE SILTSTONE VI
-SIBLE BEDDING WITH POOR GRADE SANDSTONE

MAX GAS 137u
/

u

1
L

"

) ”\w

; NO ACCESSORY MINERALS PRESENT IN SAM-
PLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
OLIVE BLACK TO VERY DARK BROWNISH GRAY;

MAX GAS 1Z28u

0016

AL N
AN

MODERATELY TOUGH TO SLIGHTLY DENSE TENAC
-ITY; IRREGULAR TO SUB-PLANAR TO EARTHY

TO EARTHY-HACKLY FRACTURE; OCCASIONAL
MASSIVE TO ELONGATED TO SUB-TABULAR
CUTTINGS HABIT; DULL TO EARTHY DULL TO

1K>

u

§ Avg RPM 0>

<400 MSE

OCCASIONAL SEMI-SPARKLING LUSTER; MODERA
-TELY CLAYEY TO SEMI-SMOOTH TO SLIGHTLY
SILTY TEXTURE; VERY THIN LAMINAE VISIBLE

, SMALL AMOUNT OF COAL AND CARBONACEOUS
SHALE VISIBLY DEGASSING IN SAMPLE, NO

TtI Gas
<0 10K>
%0 Mﬁﬁﬁ%ﬁﬁﬁGU1oo>

<30

vg Torqﬁ?

0>

OTHER DISTINGUISHABLE STRUCTURAL FEATURE
-S PRESENT IN SAMPLE; NO ACCESSORY MINER
-ALS PRESENT IN SAMPLE.

SHALE = VERY LIGHT GREENISH GRAY TO

TG460U
MAX_ GAS 446u

_

\L"’:’MAX GAS 269u

V

/"\W\‘“‘M M

LIGHT BLUISH GRAY TO VERY LIGHT GRAY;
BRITTLE TO CRUMBLY TO SLIGHT CRUNCHY
TENACITY; OCCASIONALLY IRREGULAR TO
MOSTLY PLANAR TO HACKLY FRACTURING,;
CUTTINGS TEND TO BE PLATY TO FLAKY TO

MAX GAS 328u
__MAX GAS 293u

C
2 MAX GAS 193u

0096

A\ ey

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

/\m«mf “”\’—\

006

SANDSTONE = WHITE TO VERY LIGHT GRAY TO
LIGHT BROWNISH GRAY; MOSTLY QUARTZ FRAME
-WORK WITH 4-6% DARK LITHICS VISIBLE IN
SAMPLE; MOSTLY COARSE GRAIN TO MEDIUM

TO FINE GRAIN SANDSTONES; POOR TO FAIR

SORTED; SUB ROUND TO ROUND GRAINS; HIGH
TO MODERATE SPHERICITY; GRAINS HAVE A
POLISH APPEARANCE; UNCONSOLIDATED GRAINS
DUE TO BIT ACTION; GRAIN SUPPORTED WITH

A FEW MATRIX SUPPORTED; CALCITE CEMENT-

{,,MAX"GAS 432u
—MAXGAS 576u

E
L
!

ATION DUE TO MODERATE REACTION IN DILUTE
HCI; NO VISIBLE HYDROCARBONS DUE TO LACK
OF FLUORENCE UNDER UV LIGHT; THIN BEDS
OF COAL THROUGH OUT THE SAMPLE.

0086

Ty’

‘F"“’\ I

CARBONACEOUS SHALE = LIGHT OLIVE GRAY TO
OLIVE GRAY TO BROWNISH GRAY; BRITTLE TO
CRUNCHY TO CRUMBLY TENACITY; PREDOMINATE
HACKLY TO PLANAR TO SLIGHT BLOCKY
FRACTURING; CUTTINGS TEND TO BE WEDGE-

LIKE TO SLIGHT NODULAR TO SEMI TABULAR

IN HABIT; SLIGHT GREASY TO FROSTED TO
OCCASIONAL METALLIC LUSTER; GRANULAR TO
GRITTY TO SILTY TEXTURE; VISIBLE BEDS OF
CARBONACEOUS MATERIAL; VISIBLE DEGASSING

MAX GAS 959u
CG634u_

0066

ALONG CARBONACEOUS BEDS; GRADES INTO A
COARSE GRAIN SANDSTONE.

COAL = OLIVE BLACK TO BROWNISH BLACK TO
GRAYISH BLACK; BRITTLE TO MALLEABLE TO

MAX GASBI3u-
MAX\,GKS%Ou

_MAX GASZ09u
<0 MAYRBESITUIK>

Avg RI?M

0>

~ 0>

<400 MSE

I

|
|/
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2

STIFF TENACITY; IRREGULAR TO SEMI BLOCKY
TO PREDOMINATELY CONCHOIDAL FRACTURING;
CUTTINGS TEND TO BE MOSTLY NODULAR TO
OCCASIONALLY WEDGELIKE TO TABULAR IN
HABIT; PREDOMINATELY WAXY TO GREASY TO

<0 €02  10K>
20 lasR Hlie 100>

T
CG893u
_MAX GAS 9F35—

00007

E

vg Tor%]ue
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I Mdnn gy
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MAX GAS 337u
P

Sebecl ]
MAXYCAS 50011

SEMI SPARKLING LUSTER; SMOOTH TO MATTE

TO GRITTY TEXTURE; VISIBLE DEGASSING IN
MOST OF THE SAMPLE; VISIBLE PYRITE IN
SAMPLE.

SHALE = VERY LIGHT GREENISH GRAY TO
LIGHT GRAY TO MEDIUM GRAY; CRUNCHY TO
CRUMBLY TENACITY; PREDOMINATELY PLANAR
TO HACKLY TO SEMI BLOCKY FRACTURING,;
CUTTINGS TEND TO BE PLATY TO FLAKY IN
HABIT; DULL EARTHY TO OCCASIONALLY WAXY
LUSTER; CLAYEY TO SMOOTH TEXTURE; NO
OTHER VISIBLE BEDDING FEATURES.

SILTSTONE = VERY LIGHT BROWNISH GRAY TO
LIGHT GRAY TO WHITE; CRUNCHY TO CRUMBLY
TO SEMI BRITTLE TENACITY; HACKLY TO
IRREGULAR TO SUB-PLANAR TO EARTHY FRACTU
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—_MAX GAS 438

<30§g Torquf 0><50 A§ % 0>

-RE; SUB-TABULAR TO SUB-NODULAR CUTTINGS
HABIT; DULL TO EARTHY DULL TO OCCASIONAL
VERY SLIGHTLY SEMI-SPARKLING LUSTER;
SLIGHTLY GRITTY TO VERY SLIGHTLY GRANULA
-R TO OCCASIONAL CLAYEY TEXTURE; POOR GR
-ADE SILTSTONE VISIBLE GRADING WITH POOR
GRADE SANDSTONE; NO VISIBLE LAMINAE OR
OTHER DISTINGUISHABLE STRUCTURAL FEATURE
-S PRESENT; NO ACCESSORY MINERALS PRESEN
-T IN SAMPLE.

SANDSTONE = VERY LIGHT GRAY TO OFF WHITE
TO VERY LIGHT TANISH-BROWN GRAY TO LIGHT
BROWNISH GRAY WITH BLACK AND MODERATE
BROWN HUES; QUARTZ DOMINATE FRAME WORK;
MOSTLY GRAIN SUPPORTED WITH FEW LOOSE
GRAINS; CONSISTS OF CALCITIC CEMENTATION
WITH LIGHT TO MODERATE REACTION TO DILUT
-E HCL; MATRIX CONTAINS 3 TO 5% DARK LIT

SAMPLE; NO ACCESSORY MINERALS PRESENT
IN SAMPLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO
OLIVE BLACK TO VERY DARK BROWNISH GRAY;
SLIGHTLY TOUGH TO MODERATELY DENSE TO
OCCASIONAL SLIGHTLY CRUNCHY TENACITY;
IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR

TO EARTHY TO HACKLY FRACTURE; OCCASIONAL
MASSIVE TO ELONGATED TO SUB-TABULAR TO
SUB-NODULAR CUTTINGS HABIT; DULL TO EART
-HY DULL TO OCCASIONAL SEMI-SPARKLING
LUSTER; SLIGHTLY SMOOTH TO SLIGHTLY CLAY
-EY TO VERY SLIGHTLY GRITTY TEXTURE; POO

-R GRADE SANDSTONE VISIBLE BEDDING WITH
CARBONACEOUS SHALE, AND POOR GRADE SILT-
STONE VISIBLE GRADING WITH POOR GRADE
SANDSTONE, VERY SMALL AMOUNT OF COAL
VISIBLY DEGASSING IN SAMPLE; NO

ACCESSORY MINERALS PRESENT.

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

; COARSE TO MEDIUM TO OCCASIONAL FINE

GRAIN SANDSTONES; VERY POOR TO POOR TO
FAIR SORTED; SUBANGULAR TO SUBROUND
GRAINS; SPHERICITY IS MODERATE TO HIGH;
GRAIN SUPPORTED; NO VISIBLE HYDROCARBONS
; HIGH REACTION IN DILUTE HCI INDICATING

CALCITE CEMENTATION; GRAINS ARE SEMI
FROSTED IN APPEARANCE; VISIBLE BEDS OF
THIN COAL IN COARSE GRAIN SANDSTONES.

COAL = GRAYISH BLACK TO OLIVE BLACK TO

BROWNISH BLACK; STIFF TO MALLEABLE TO
CRUNCHY TENACITY; HACKLY TO SPLINTERY TO
CONCHOIDAL FRACTURING; CUTTINGS TEND TO
BE NODULAR TO BLADED TO WEDGELIKE IN
HABIT; DULL TO SPARKLING TO SLIGHT

‘| OFF GAS BUSTER
|| —mMAxGAS T2 |

METALLIC TO SEMI GREASY WAXY LUSTER,;
SMOOTH TO CRYSTAL'N TO SEMI MATTE
TEXTURE; THIN LAMINAE OF PYRITE IS
VISIBLE IN SAMPLE; VISIBLE DEGASSING IN
MOST OF SAMPLE.
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TOOK A KICK @ 10904', GAINED 64bbls.
LOST RETURNS REGAIN RETURNS @ 10906'".

SHALE = VERY LIGHT GREENISH GRAY TO

LIGHT GRAY TO PALE BLUE; BRITTLE TO

CRUMBLY TENACITY; CUTTINGS TEND TO BE
PLATY TO FLAKY IN HABIT; DULL EARTHY TO
EARTHY DULL TO OCCASIONAL SEMI-WAXY TO
SEMI-FROSTED LUSTER; MODERATELY SMOOTH
TO SLIGHTY SILTY TO VERY SLIGHTLY CLAYEY
TEXTURE; NO VISIBLE LAMINAE OR OTHER
STRUCTURAL FEATURES PRESENT; NO ACCESSOR
-Y MINERALS PRESENT IN SAMPLE.

TRIP OUT OF HOLE FOR NEW BIT @ 11086
CARBONACEOUS SHALE = BROWNISH BLACK TO

GRAYISH BLACK; CRUNCHY TO CRUMBLY TO
OCCASIONAL MALLEABLE TENACITY; PLANAR TO

HACKLY FRACTURING; PLATY TO FLAKY TO
SEMI TABULAR CUTTINGS HABIT; DULL EARTHY
TO SEMI FROSTED TO SLIGHT SPARKLING
LUSTER; SMOOTH TO PREDOMINATELY SILTY
TO SEMI GRITTY TEXTURE; VISIBLE BEDS OF

CARBONACEOUS MATERIAL; VISIBLE DEGASSING
IN MOST OF SAMPLE.

PIPE STUCK AT 11202".

ROLLINS SANDSTONE = WHITE TO LIGHT BROWN
-ISH GRAY TO OCCASIONALLY TRANSLUCENT,
MOSTLY QUARTZ FRAMEWORK WITH 5-6% DARK
LITHICS VISIBLE IN SAMPLE; VERY COARSE

TO PREDOMINATELY FINE GRAIN TO MEDIUM

CCAE

_ MAX GAS 188u CAMEO @ 109
NIGHT TOUR T
ﬁ vg RPW 0><100 0>
o Torqlfe 0><50 AvgWGB_— 0>
o
S 81845050
__MAX GAS 217u DAY TOUR
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CG980u N SN hd Q506X _JETS:
7 = J IN @ 11
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& o §
L g q
—MAX GAS 379u 3
CG 525u =
_ MAX.GAS 679U N 4 5/09/2010
8 [ DAY TOUR
NB#6 7.875" HC
N Q506X JETS: 6x1.
= IN @ 11211' DRI
MAX.GAS 418u 46:23:49 HR
MAX-GAS-824u ROLLINS @ 11240

GRAIN SIZE; FAIR TO WELL TO VERY WELL
SORTED; SUBANGULAR TO SUB ROUND TO
ROUND GRAINS:; MODERATE TO HIGH SPHERICIT
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-Y; FEW GRAINS HAVE A SLIGHT POLISH
APPEARANCE; UNCONSOLIDATED GRAINS DUE TO
BIT ACTION; CALCITE CEMENTATION DUE TO
MODERATE REACTION IN DILUTE HCI; GRAIN
SUPPORTED; NO VISIBLE HYDROCARBONS IN
SAMPLE UNDER FLOURENCES.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO LIGHT GREENISH GRAY;
CRUNCHY TO CRUMBLY TO SEMI BRITTLE
TENACITY; IRREGULAR TO SLIGHT HACKLY TO
SEMI PLANAR FRACTURING; TABULAR TO WEDGE
-LIKE CUTTINGS HABIT; DULL EARTHY TO SEM
FROSTED TO OCCASIONAL WAXY LUSTER; SILTY
TO SLIGHT GRITTY TEXTURE; NO OTHER

VISIBLE ACCESSORY MINERALS PRESENT IN

THE SAMPLE.

CARBONACEOUS SHALE = OLIVE BLACK TO DARK
BROWNISH BLACK; MODERATELY DENSE TO
VERY SLIGHTLY TOUGH TENACITY; IRREGULAR
TO SUB-PLANAR TO SUB-BLOCKY TO EARTHY-
HACKLY FRACTURE; SUB-TABULR TO SUB-
NODULAR TO OCCASIONAL WEDGE LIKE CUTTING
-S HABIT; DULL TO EARTHY DULL TO OCCASIO
-NAL SEMI-SPARKLING LUSTER; SLIGHTLY
CLAYEY TO VERY SLIGHTLY GRITTY TEXTURE;
POOR GRADE SILTSTONE VISIBLE BEDDING WIT
-H POOR GRADE CARBONACEOUS SHALE, VERY
SMALL AMOUNT OF COAL VISIBLY DEGASSING

IN SAMPLE; NO ACCESSORY MINERALS PRESENT
IN SAMPLE.

SANDSTONE = OFF WHITE TO PALE WHITE TO
VERY LIGHT TANISH-BROWN TO VERY LIGHT
BROWNISH GRAY WITH BLACK AND MODERATE
BROWN HUES; QUARTZ DOMINANTE FRAME WORK
; QUARTZ CUTTINGS RANGE FROM SMOKY TO
OCCASIONAL SLIGHTLY TRANSLUCENT; CONSIST
-S MOSTLY SILICIC CEMENTATION WITH VERY
LIGHT TO NO EFFERVESCING; MATRIX CONTAIN
-S 3 TO 5% DARK LITHIC FRAGMENTS; MOSTLY
GRAIN SUPPORTED WITH FEW LOOSE GRAINS;
MEDIUM-FINE TO MEDIUM-COARSE GRAINED;
MODERATELY FAIR TO POOR SORTING; SUB-
ANGULAR TO SUB-ROUNDED ANGULARITY; LOW
TO MODERATE SPHERICITY; POOR GRADE SILTS
-TONE VISIBLE GRADING WITH POOR GRADE
SANDSTONE; ACCESSORY MINERAL PYRITE
PRESENT IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO LIGHT YELLOWISH GRAY;
CRUNCHY TO CRUMBLY TO SEMI BRITTLE
TENACITY; GRADES INTO A MEDIUM TO COARSE
GRAIN SANDSTONE; SPLINTERY TO PLANAR TO
PREDOMINATELY HACKLY FRACTURING; CUTTING
TEND TO BE PLATY TO FLAKY TO SLIGHTLY
TABULAR IN HABIT; SEMI GREASY TO SLIGHT
FROSTED TO OCCASIONALLY DULL LUSTER;
SILTY TO GRITTY TO OCCASIONALLY GRANULAR
TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES.

CARBONACEOUS SHALE = DARK BROWNISH GRAY
TO DARK GRAY TO OLIVE GRAY; CRUNCHY TO
CRUMBLY TO SLIGHT MALLEABLE TENACITY;
IRREGULAR TO PLANAR FRACTURING; CUTTINGS
TEND TO BE PLATY TO TABULAR TO SEMI
WEDGE-LIKE IN HABIT; WAXY TO SEMI FROST-
ED TO DULL EARTHY LUSTER; GRITTY TO

SILTY TO SLIGHT GRANULAR IN TEXTURE;
VISIBLE PYRITE CRYSTALS THROUGH OUT THE
SAMPLE; VISIBLE BANDS OF CARBONACEOUS
MATERIAL ALONG BEDDING PLANES.

SANDSTONE = TRANSLUCENT TO WHITE TO
VERY LIGHT BROWNISH GRAY; VERY COARSE TO
COARSE TO PREDOMINATELY MEDIUM GRAIN
SIZE; MOSTLY QUARTZ FRAMEWORK WITH 4-6%
DARK LITHICS VISIBLE IN THE SAMPLE;

SLIGHT REACTION IN DILUTE HCI INDICATING
CALCITIC DOLMITE CEMENTATION; GRAIN
SUPPORTED; UNCONSOLIDATED GRAINS DUE TO
BIT ACTION; FIRM FRIABLE TO MODERATE

HARD TO HARD; SUBANGULAR TO ANGULAR TO
SUBROUND GRAINS; MODERATE TO LOW TO
OCCASIONAL HIGH SPHERICITY; GRAINS HAVE

A SLIGHT FROSTED APPEARANCE; BANDS OF
KAOLINITIC SANDS VISIBLE IN SAMPLE, NO
OTHER DISTINGUISHABLE SURFACE FEATURES
PRESENT; NO ACCESSORY MINERALS PRESENT
IN SAMPLE.

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
GRAY TO VERY LIGHT BROWNISH GRAY; SLIGHT
-LY DENSE TO MODERATELY TOUGH TENACITY;
IRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY
FRACTURE; SUB-TABULAR TO SUB-NODULAR
CUTTINGS HABIT; DULL TO EARTHY DULL TO
OCCASIONAL SEMI-SPARKLING LUSTER; VERY
SLIGHTLY GRITTY TO VERY SLIGLHTY GRANULA
-R TEXTURE; POOR GRADE SANDSTONE VISIBLE
GRADING WITH POOR GRADE SILTSTONE, POOR
GRADE SANDSTONE VISIBLE BEDDING WITH
POOR GRADE CARBONACEOUS SHALE, NO OTHER
SURFACE FEATURES PRESENT IN SAMPLE; NO
ACCESSORY MINERALS PRESENT IN SAMPLE.

SANDSTONE = TRANSLUCENT TO WHITE TO VERY



LIGHT GRAY; MOSTLY QUARTZ FRAMEWORK WITH
2-3% DARK LITHICS VISIBLE IN SAMPLE;

DAY TOUR =

“CG1812u CORCORAN MARIRE @ 12203

|
-~ MAX GAS 198u E WOB 24-26 COARSE TO MEDIUM TO FINE GRAIN; FAIR TO
Q RPM 48-50 WELL TO VERY WELL SORTED; SUBANGULAR TO
MAX GAS 123u © PP 2600-2700 SUBROUND TO PREDOMINATELY ROUND GRAINS.
GPM 540 TD FRU197-33B5 @ 12445' ON 05/13/2010.

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.



