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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 ATEST GAS COMPOSED OF THE FOLLOWING:

METHANE = 9,990 PPM
ETHANE = 1,010 PPM
PROPANE = 980 PPM
I-BUTANE =1,000 PPM

MUD DATA @ 3950"

N-BUTANE= 1,000 PPM
I-PENTANE = 1,000 PPM
N-PENTANE = 1,000 PPM

EPOCH WELL SERVICES COMMENCED LOGGING

N

Ttl Gas

100><10

MW 9.2 VIS 47 PV 11 YP 21
API FL 7.6 GELS 6/9/12 PH 9.5
CL 1300 CA 20 MBT 17.5 SOL 5.

24 HR MUD LOSS: 11.2
< Meth C-1

ON 7/21/2010 @ 3950'.

|SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
IOCCASIONAL MEDIUM LIGHT GRAY; VERY SLIGH
-TLY DENSE TO MOSTLY BRITTLE TO CRUMBLY

i

CcO2
Flare Ht.

10K>
100>

<10 Ethn C-2
%10 Prop C-3
<10 Butn/C-4
AR IN 9.2 vis BEP @15

W QUTQO2VIS48BH 115

TENACITY; IRREGULAR TO SUB-BLOCKY TO SUB
-PLANAR TO EARTHY HACKLY FRACTURE; OCCAS
-IONAL MASSIVE TO WEGE LIKE TO OCCASIONA
-L ELONGATED CUTTINGS HABIT; DULL TO EAR
-THY DULL TO OCCASIONAL SEMI-FROSTED TO

fG 13u

|SEMI-WAXY LUSTER; MODERATELY SMOOTH TO
/SLIGHTLY CLAYEY TO SLIGHTLY SILTY TEXTUR
I-E; NO VISIBLE LAMINAE OR OTHER DISTINGU
-ISHABLE STRUCTURAL FEATURES PRESENT; NO
JACCESSORY MINERALS PRESENT IN SAMPLE.

£ 17u

|SANDSTONE = OFF WHITE TO VERY LIGHT BROW
-NISH GRAY TO YELLOWISH GRAY WITH MODERA
-TE BROWN AND BLACK HUES; QUARTZ DOMINAT
-E FRAME WORK; MOSTLY GRAIN SUPPORTED

WITH VERY FEW LOOSE GRAINS; CONSISTS OF
CALCITIC CEMENTATION WITH MODERATELY HIG
-H REACTION TO DILUTE HCL; MATRIX CONTAI
-NS 3 TO 5% DARK LITIHC FRAGMENTS; MEDIU
-M FINE TO MEDIUM-COARSE GRAINED; FAIR

CG 4u

MW IN 9.2 VIS 55 PH 11.3
MW QUT 923 VIS54PH 115

Tl

{TO POOR SORTING; SUB-ANGULAR TO SUB-ROUN
-DED ANGULARITY; LOW TO MODERATE SPHERIC
+ITY; POOR GRADE SILTSTONE VISIBLE GRADI
-NG WITH POOR GRADE SANDSTONE, NO OTHER
DISTINGUISHABLE SURFACE FEATURES PRESENT

C-1

1 NO ACCESSORY MINERALS PRESENT IN SAM-
PLE.

ISILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
Y TO LIGHT BROWNISH GRAY; SLIGHTLY DENS

-E TO MODERATELY BRITTLE TO SLIGHTLY
ICRUNCHY TENACITY; IRREGULAR TO SUB-PLANA
-R TO EARTHY HACKLY FRACTURE; SUB-TABULA
-R TO SUB-NODULAR TO OCCASIONAL PLATY
ICUTTINGS HABIT; DULL TO EARTHY DULL TO

CG13u

M v T T MO X AR T M

JOCCASIONAL SEMI-SPARKLING LUSTER; VERY
SLIGHTLY GRITTY TO VERY SLIGHLTY GRANULA
-R TEXTURE; POOR GRADE SILTSTONE VISIBLE
IGRADING WITH POOR GRADE SANDSTONE; CUTT-
INGS IN SAMPLE ARE SLIGHTLY CLAYEY; NO

22u

MW IN 9.3 VI§4 PH11.0
MW QUT 9.3 VI 4

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

|SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

Ttl Gas

100>

C-1

<10 100K>|

IMEDIUM LIGHT GRAY; MOSTLY BRITTLE TO
ICRUMBLY TO VERY SLIGHTLY DENSE TENACITY;
IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR TO
[EARTHY FRACTURE; OCCASIONAL MASSIVE TO
WEDGE LIKE TO ELONGATED TO OCCASIONAL

16u

CcO2
Flare Ht.

10K>
100>

<10
<10
<10
<10

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

ICURVED CUTTINGS HABIT; DULL TO EARTHY DU
-LL TO OCCASIONAL SEMI-FROSTED TO SEMI-W
-AXY LUSTER; MODERATELY SMOOTH TO SLIGHT
-LY CLAYEY TO VERY SLIGHTLY SILTY TEXTUR
I-E; NO VISIBLE LAMINAE OR OTHER DISTINGU

WWWW&M@W

-ISHABLE STRUCTURAL FEATURES PRESENT;
INO ACCESSORY MINERALS PRESENT IN SAMPLE.

ISANDSTONE = OFF WHITE TO VERY LIGHT BROW
-NISH GRAY WITH BLACK AND MODERATE BROWN

CG 10u

MW IN 9.3 55 PH 10.9
MW QUT 9.3 VIS 56/PH 109

HUES; QUARTZ DOMINATE FRAME WORK; PREDOM
-INATELY GRAIN SUPPORTED WITH VERY FEW
LOOSE GRAINS; CONSISTS OF CALCITIC CEMEN
-TATION WITH MODERATE REACTION TO DILUTE
HCL; MARTIX CONTAINS 2 TO 5% DARK LITHIC

[FRAGMENTS; MEDIUM-FINE TO MEDIUM-COARSE
{GRAINED; FAIR TO POOR SORTING; SUB-ANGUL
AR TO SUB-ROUNDED ANGULARITY; LOW TO MO
-DERATE SPHERICITY; POOR GRADE SILTSTONE
VISIBLE GRADING WITH POOR GRADE SANDSTON

APV NS ARAAPYY

J

I-E, NO OTHER DISTINGUISHABLE SURFACE FEA

8/4/2010
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I'TURES PRESENT IN SAMPLE.

|SILTSTONE = LIGHT GRAY TO VERY LIGHT BRO
-WNISH GRAY TO OCCASIONAL MODERATE DUSKY
RED; VERY SLIGHTLY DENSE TO SLIGHTY CRUN
-CHY TO MODERATELY BRITTLE TENACITY; IRR
-EGUALR TO SUB-PLANAR TO EARTHY-HACKLY
JFRACTURE; SUB-TABULAR TO SUB-NODULAR

[TO OCCASIONAL SEMI-WEDGE LIKE CUTTINGS

[ A1
w

@

e

MW IN 9.3 VIS 56 RH 10.6
MW QUT 9.3 VIS PH 108

HABIT; DULL TO EARTHY DULL TO OCCASIONAL
/SEMI-SPARKLING LUSTER; SLIGHTLY GRITTY

'TO VERY SLIGHTLY GRANULAR TEXTURE; POOR

IGRADE SILTSTONE VISIBLE BEDDING WITH
|POOR GRADE SANDSTONE, NO OTHER DISTINGUI

Ene

C-1

-SHABLE STRUCTURAL FEATURES PRESENT; NO
JACCESSORY MINERALS PRESENT IN SAMPLE.

ISHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
MEDIUM LIGHT GRAY TO MEDIUM GRAY TO

n
o
c

/OCCASIONAL DARK YELLOWISH ORANGE WITH
JOCCASIONAL MOTTLING OF GRAYISH RED PURPL
-E; MODERATELY DENSE TO OCCASIONAL CRUM

-BLY TO VERY SLIGHLTY BRITTLE TENACITY;

IRREGUALR TO SUB-PLANAR TO OCCASIONAL

Ttl Gas 100>y

|SUB-BLOCKY TO EARTHY FRACTURE; OCCASIONA
-L MASSIVE TO WEGE LIKE TO ELONGATED TO
|SUB-PLATY CUTTINGS HABIT, DULL TO EARTHY
DULL TO OCCASINAL SEMI-FROSTED TO SEMI-
WAXY LUSTER; MODERATELY SMOOTH TO

‘Wﬂg’%@w

C02 10K><10
u Flare Ht. 100>4'éP

VERY SLIGHLTY CLAYEY TEXTURE; NO VISIBLE

LAMINAE OR OTHER DISINTGUISHALE STRUCTUR

AL FEATURES PRESENT; NO ACCESSORY MINER
-ALS PRESENT IN SAMPLE.

/SANDSTONE = VERY LIGHT BROWNISH GRAY TO
ILIGHT TANISH-BROWN GRAY TO OCCASIONAL
|PALE REDDISH BROWN GRAY WITH FEW BLACK
JAND MODERATE BROWN HUES; QUARTZ DOMINATE

FRAME WORK; CONSISTS OF CALCITIC CEMENTA

wpmmw

-TION WITH MODERATE REACTION TO DILUTE
HHCL; MATRIX CONTAINS 1 TO 3% DARK LITHIC

FRAGMENTS; PREDOMINATELY COMPOSED OF

/GRAIN SUPPORTED CUTTINS WITH VERY FEW
ILOOSE GRAINS; MEDIUM-FINE TO MEDIUM-COAR

-SE GRAINED; FAIR TO MODERATELY POOR SOR

-TING; SUB-ANGULAR TO SUB-ROUNDED ANGULA
RITY; LOW TO MODERATE SPHERICITY; POOR

GRADE SILTSTONE VISIBLE GRADING WITH POO

-R GRADE SANDSTONE, SAMPLE CONTAINS LARG

RUESELE e i
o

MW IN &2+ VIS 55 PH 9.6

-E AMOUNT OF CLAYEY MATERIAL, NO OTHER
DISTINGUISHABLE SURFACE FEATURES PRESENT
1 NO ACCESSORY MINERALS PRESENT IN SAM
-PLE.

i

GAS 23u

MW OUEQ93VIS56 PH9.6

. SR

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
Y TO LIGHT BROWNISH GRAY; SLIGHTLY DENS
-E TO VERY SLIGHLTY CRUNCHY TO OCCASIONA
+L BRITTLE TENACITY; IRREGULAR TO SUB-PL
FANAR TO EARTHY-HACKLY FRACTURE; SUB-

GAS 21u

{TABULAR TO SUB-NODULAR TO MOSTLY SMALLER
ICUTTINGS HABIT; DULL TO EARTHY DULL TO
IOCCASIONAL VERY SLIGHTLY SEMI-SPARKLING
JLUSTER; VERY SLIGHTY GRITTY TO SLIGHTLY
ICLAYEY TEXTURE; NO VISIBLE LAMINAE OR

Y]

%

1OTHER DISTINGUISHABLE STRUCTURAL FEATURE
-S PRESENT; NO ACCESSORY MINERALS PRESEN
-T IN SAMPLE.

JWASACH G SANDSTONE = OFF WHITE TO WHITE

MVS\V) N 9.3VIS 56 PH 9.6
MW-OUT VIS 55 PH

{TO VERY LIGHT TANISH-BROWNISH GRAY WITH
[FEW BLACK HUES; QUARTZ DOMINATE FRAME
WORK; GRAIN SUPPORTED WITH MOSTLY LOOSE

GRAINS; CONSISTS OF CALCITIC CEMENTATION

WITH MODERATELY HIGH REACTION TO DILUTE

1]

Q:Lj-g Meth C ; ;
= 100K>|

HCL; MATRIX CONTAINS 1 TO 3% DARK LITHIC

IFRAGMENTS; FINE TO MEDIUM-COARSE GRAINED

, FAIR TO POOR SORTING; SUB-ANGULAR TO

1SUB-ROUNDED ANGULARITY; LOW TO MODERATE
/SPHERICITY; POOR GRADE SILTSTONE VISIBLE

K><10 nC-2 100K>]
MlpD DATA @ -3 100K>|
9.2 19 100K>
Y FL 7.0 GE| ﬁéHﬂé-%PH 9.5 100K>
A 13 N L5.6

JGRADING WITH POOR GRADE SANSTONE, VERY
ISMALL AMOUNT OF COAL IN SAMPLE, NO OTHER

DISTINGUISHABLE SURFACE FEATURES PRESENT

JIN SAMPLE; ACCESSORY MINERAL PYRITE PRES
FENT IN SAMPLE.

R MUD LOSS!

ICARBONACEOUS SHALE = DARK BROWNISH GRAY
1TO BROWNISH BLACK TO OLIVE BLACK; MODERA
F-TELY DENSE TO SLIGHLTY CRUNCHY TENACITY

J, IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR

i@s 15u

IN9.2 VIS 52 PH 9.6
W QUT93VIS51PHO3

[TO EARTHY-HACKLY FRACTURE; SUB-TABULAR
{TO SUB-NODULAR TO OCCASIONAL WEDGE LIKE

CUTTINGS HABIT; DULL TO EARTHY DULL TO

IOCCASIONAL SEMI-SPARKLING LUSTER; SLIGHT
-LY SMOOTH TO SLIGHTLY CLAYEY TO VERY

/SLIGHTLY GRITTY TEXTURE; POOR GRADE SILT
-STONE VISIBLE BEDDING WITH SHALE CUTTIN
-G, NO OTHER DISTINGUISHABLE STRUCTURAL
IFEATURES PRESENT IN SAMPLE; ACCESSORY
MINERAL PYRITE PRESENT IN SAMPLE.

G 11u

Nl S

£
|

ISHALE = LIGHT GRAY TO VERY YELLOWISH GRA

-Y TO MEDIUM LIGHT GRAY TO OCCASIONAL MO

-DERATE BROWN AND GRAYISH RED PURPLE;
|SLIGHTLY TOUGH TO MODERATELY DENSE TO

MERGAS 390U

{OCCASIONAL CRUNCHY TENACITY; IRREGULAR
1TO SUB-BLOCKY TO SUB-PLANAR TO EARTHY

FRACTURE; MODERATELY MASSIVE TO WEDGE

JLIKE TO ELONGATED TO SUB-PLATY CUTTINGS
HABIT; DULL TO EARTHY DULL TO OCCASIONAL

!

1SEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA
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MW IN 92 VIE'52 PH 9.9

1S 52 PH

=

1+ TELY SMOOTH TO VERY SLIGHLTY CLAYEY TC
/SLIGHTLY SILTY TEXTURE; VERY SMALL AMOUN
-T OF CARBONACEOUS SHALE AND COAL VISIBL

-Y EFFERVECSING IN SAMPLE, POOR GRADE

AS 295u

MW OUTQ
g

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

ISILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
JGRAY TO OCCASIONAL MEDIUM GRAY; MODERATE

-LY TOUGH TO MODERTELY DENSE TENACITY;

JIRREGULAR TO SUB-PLANAR TO SUB-BLOCKY
{TO EARTHY-HACKLY FRACTURE; SUB-TABULAR

{TO SUB-NODULAR TO OCCASIONAL ELONGATED

'TO SUB-PLATY CUTTINGS HABIT; DULL TO EAR

+THY DULL TO OCCASIONAL SEMI-SPARKLING
JLUSTER; SLIGHTLY GRITTY TO VERY SLIGHTLY
JGRANULAR TEXTURE; POOR GRADE SHALE VIS

-IBLE BEDDING AND INTERBEDDING WITH POOR
JGRADE SILTSTONE, VERY THIN COAL LAMINAE

VISIBLE IN SMALL CARBONACEOUS SHALE CUTT
ING, NO OTHER DISTINGUISHABLE STRUCTURA

-L FEATURES PRESENT; ACCESSORY MINERAL

JPYRITE PRESENT IN SAMPLE.

ISANDSTONE = VERY LIGHT BROWNISH GRAY TO
ILIGHT TANISH-BROWN GRAY TO VERY LIGHT
|GRAY WITH MODERATE BROWN AND BLACK HUES;

1QUARTZ DOMINATE FRAME WORK; PREDOMINATEL
Y GRAIN SUPPORTED WITH VERY FEW LOOSE
IGRAINS; CONSISTS OF CALCITIC CEMENTATION
——WITH MODERATELY HIGH REACTION TO DILUTE
JHCL; MATRIX CONTAINS 5 TO 11% DARK LITHI

MAX GAS 70

u

+C FRAGMENTS; MEDIUM-FINE TO MEDIUM-
ICOARSE GRAINED; FAIR TO VERY POOR SORTIN
1+G; SUB-ANGULAR TO ANGULAR TO SUB-ROUNDE
-D ANGULARITY; LOW TO MODERATE SPHERICIT
1Y, BEDDING CONTACT VISIBLE BETWEEN POOR

TCO DOWN
TCO DOWN

/{GRADE SANDSTONE AND CARBONACEOUS SHALE,
JPOOR GRADE SILTSTONE VISIBLE GRADING WIT
-H POOR GRADE SANDSTONE, NO OTHER DISTIN
1+GUISHABLE SURFACE FEATURES PRESENT; ACC
-ESSORY MINERAL PYRITE PRESENT IN SAM

CG 68u
MAX GAS

PLE.

fCARBONACEOUS SHALE = LIGHT OLIVE GRAY TO
MEDIUM GRAY TO BROWNISH GRAY; CRUNCHY
[TO CRUMBLY TO SLIGHTLY BRITTLE TENACITY;

e

JRREGULAR TO SLIGHT HACKLY FRACTURING;
ICUTTINGS TEND TO BE PLATY TO SLIGHT
JELONGATED WEDGE-LIKE TO SEMI TABULAR IN

HABIT; DULL EARTHY TO SEMI SPARKLING

{TO SLIGHT GREASY LUSTER; GRITTY TO SILTY

MAX GAS 1
CG7

{TEXTURE; THINLY BEDDED CARBONACEOUS
MATERIAL.

[SILTSTONE = VERY LIGHT GRAY TO LIGHT
-GRAY TO MEDIUM GRAY; CRUNCHY TO STIFF TO

TN

MW OUT 9IS
SN

|SEMI CRUMBLY TENACITY; PREDOMINATELY
JPLANAR TO SLIGHT HACKLY TO OCCASIONAL
IBLOCKY FRACTURING; CUTTINGS TEND TO BE

TABULAR TO SEMI WEDGE LIKE IN HABIT;

ISEMI FROSTED TO SLIGHT GREASY TO WAXY

JLUSTER; GRITTY TO SILTY TEXTURE; NO

OTHER VISIBLE BEDDING FEATURES.

..SANDSTONE = LIGHT GREENISH GRAY TO WHITE

'TO VERY LIGHT GRAY TO TRANSLUCENT;

MOSTLY QUARTZ FRAMEWORK WITH 3-5 % DARK
JLITHICS VISIBLE IN SAMPLE; VISIBLE CHLOR
+ITE CRYSTALS IN SAMPLE; VERY COARSE TO

COARSE TO MEDIUM GRAIN SIZE; FAIR TO

WELL SORTED; SUBROUND TO ROUND GRAINS;

LOW TO MODERATE SPHERICITY; VISIBLE PITS
JIN SURFACE OF GRAINS; FIRM FRIABLE TO
FRIABLE TO MODERATE HARD; CALCITE CEM-

ENTATION DUE TO HIGH REACTION IN DILUTE

{HCI; GRAIN SUPPORTED; NO VISIBLE HYDRO-

{CARBONS IN SAMPLE; 2-3% VISIBLE CALCITE
|FRACTURE-FILL.

ISHALE = VERY LIGHT GRAY TO LIGHT BROWNIS
-H GRAY TO PREDOMINATELY YELLOWISH GRAY;

T
MW IN9.2 VIS
M\I\{)()ﬁl’ 9.2\

BRITTLE TO CRUMBLY TENACITY; MOSTLY

PLANAR TO SLIGHT HACKLY FRACTURING; CUT-

ITINGS TEND TO BE PLATY TO ELONGATED TAB-

ULAR TO SEMI BLADED IN HABIT; DULL EARTH

+Y TO SEMI GREASY TO SLIGHT WAXY LUSTER;

SMOOTH TO SEMI CLAYEY TO MATTE TEXTURE;

/NO OTHER VISIBLE BEDDING FEATURES.
/SILTSTONE = VERY LIGHT GRAY TO MEDIUM

GRAY; CRUNCHY TO STIFF TO SEMI CRUMBLY

G 167u

g

TENACITY; PREDOMINATELY HACKLY TO PLANAR

{TO OCCASIONALLY BLOCKY FRACTURING;
JCUTTINGS TEND TO BE WEDGE LIKE TO SEMI
TABULAR IN HABIT; DULL EARTHY TO SEMI
|GREASY LUSTER,; GRITTY TO SILTY TEXTURE;

MAX GAS 145U

i

IGRADES INTO MEDIUM GRAIN SANDSTONE.

SANDSTONE = TRANSLUCENT TO VERY LIGHT
IGRAY TO LIGHT BROWNISH GRAY; PREDOMINATE
LY QUARTZ FRAMEWORK WIT 2-3% DARK LITH-

MW IN 9.2 \@s pH 9.6 (
MWOIJTQ 7\(l§ 52 pH 93

ICS VISIBLE IN SAMPLE; FINE TO MEDIUM TO

JCOARSE GRAIN SIZE; GRAIN SUPPORTED; LOW

'TO MODERATE SPHERICITY; GRAINS HAVE A
SLIGHT POLISH APPERANCE; SUB-ANGULAR TO

/SUB-ROUND; WELL TO VERY WELL SORTED;

Ece 246u
D]

T

CALCITE CEMENTATION DUE TO MODERATE
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REACTION IN DILUTE HCI; NO VISBLE HYDRO-

ICARBONS IN SAMPLE.

ILIMESTONE = REACTS STRONGLY TO DILUTE
HCI; STIFF TO TOUGH TENACITY; PLANAR TO
|SEMI HACKLY TO BLOCKY FRACTURING; CUTTIN

-GS TEND TO BE WEDGE-LIKE TO TABULAR TO

/SLIGHT NODULAR IN HABIT; WAXY TO DULL

EARTHY TO SEMI GREASY LUSTER; CRYSTALL'N

SCALE GAS <0-1000>

CL 1300-CA 60 MBT-

MW IN 9.2 VIS 53 pH

=

e
BT.17:5-SOL 5.2
24 HR MUDLOSS; 1767.0
7
MW QUT-93 S 53pH 94

>

T i —
MW IN 9.2\VIS 58 pHD.
W OUT-9.2 VISE2-p

9

>

- 100K>|

AX GAS 181u > >
0 Ttl Gas 1K> Meth C
0 CcO2 10K><10 \
0 Flare Ht.

Ethn C- 100K>|
Prop C-3 100K>
K>

/TDUK>

MAX GAS 665i

G 1294u

MW IN 9.2 VIS'52

Eo

MW OUT-92+ VI
\\

C-4,é2,l

CG
443u

AS 362U
S 400U
1K>K:
P co2

10K>f

JTO MATTE TO SMOOTH TEXTURE; NO OTHER
VISIBLE BEDDING FEATURES.

ISILTSTONE = VERY LIGHT GRAY TO LIGHT

GREENISH GRAY TO LIGHT BLUISH GRAY;

ICRUNCHY TO STIFF TO TOUGH TENACITY;

IRREGULAR TO SEMI PLANAR FRACTURING;

ICUTTINGS TEND TO BE PLATY TO TABULAR TO
|SEMI WEDGE LIKE IN HABIT; SLIGHT GREASY
{TO SPARKLING TO OCCASIONALLY DULL EARTHY

LUSTER; SILTY TO GRITTY TO SEMI GRANULAR

[TEXTURE; NO OTHER VISIBLE BEDDING

FEATURES.

|SHALE = LIGHT GREENISH GRAY TO LIGHT
IBLUISH GRAY TO LIGHT GRAY; CRUMBLY TO
BRITTLE TO OCCASIONALLY CRUNCHY TENACITY

, PREDOMINATELY PLANAR TO SLIGHTLY

BLOCKY TO SEMI HACKLY FRACTURING; CUTTIN

-GS TEND TO BE WEDGE-LIKE TO SEMI PLATY

{TO FLAKY IN HABIT; DULL EARTHY TO SEMI

GREASY LUSTER; SMOOTH TO MATTE TEXTURE
GRADES INTO A THIN CARBONACEOUS SHALE.

|OHIO CREEK SANDSTONE = VERY LIGHT GRAY

'TO TRANSLUCENT TO WHITE; COARSE TO VERY

ICOARSE GRAIN; MOSTLY QUARTZ WITH 1-3%
DARK LITHICS VISIBLE IN SAMPLE; UNCONSOL

-IDATED; PREDOMINATELY LOOSE GRAINS TO

JFEW GRAIN SUPPORTED CUTTINGS; CONSISTS
{OF CALCITIC CEMENTATION WITH MODERATE

EFFERVECSING REACTION TO DILUTE HCL; MED

+IUM-FINE TO MEDIUM-COARSE GRAINED; FAIR
1TO POOR SORTING; SUB-ANGULAR TO ANGULAR

'TO SUB-ROUNDED ANGULARITY; LOW TO MODER

+ATE SPHERCITY; VERY THIN COAL LAMINAE
IVISIBLE IN SHALE CUTTING, NO OTHER DISTI

-NGUISHABLE SURFACE FEATURES PRESENT IN

/SAMPLE; ACCESSORY MINERAL PYRITE VISI
-BLE IN CONTACT WITH SANDSTONE AND LARGE
J/AMOUNT OF CALCITE CUTTINGS PRESENT IN
/SAMPLE.

IJCARBONACEOUS SHALE = DARK BROWNISH GRAY
JTO BROWNISH BLACK TO OLIVE BLACK; SLIGHT

-LY DENSE TO SLIGHTLY CRUNCHY TENACITY;

JIRREGULAR TO SUB-BLOCKY TO SUB-PLANAR TO

EARTHY-HACKLY FRACTURE; SUB-TABULAR TO

|SUB-NODULAR TO OCCASIONAL ELONGATED
ICUTTINGS HABIT; DULL TO EARTHY DULL TO
JOCCASIONAL VERY SLIGHTLY SEMI-SPARKLING
JLUSTER; SLIGHTLY CLAYEY TO VERY SLIGHLTY

GRITTY TEXTURE; VERY THIN COAL LAMINAE

VISIBLE IN CARBONACEOUS SHALE CUTTING,
INO OTHER DISTINGUISHABLE STRUCTURAL
[FEATURES PRESENT IN SAMPLE; ACCESSORY
MINERAL PYRITE PRESENT IN SAMPLE.

ISILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
IGRAY TO OCCASIONAL LIGHT BROWNISH GRAY;
/SLIGHLTY TOUGH TO MODERATELY DENSE TO

SLIGHLTY CRUNCHY TENACITY; IRREGULAR TO

|SUB-PLANAR TO EARTHY-HACKLY FRACTURE;
/SUB-TABULAR TO SUB-NODULAR CUTTINGS
JHABIT, DULL TO EARTHY DULL TO OCCASIONAL

SEMI-SPARKLING LUSTER; SLIGHTLY CLAYEY

{TO VERY SLIGHTLY GRITTY TEXTURE; VERY
{THIN COAL LAMINAE VISIBLE IN SHALE CUTTI
-NG, POOR GRADE SILTSTONE VISIBLE GRADIN
-G WITH POOR GRADE SANDSTONE, NO OTHER

DISTINGUISHABLE STRUCTURAL FEATURES

IPRESENT; ACCESSORY MINERAL PYRITE PRESEN
-T IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

JMEDIUM LIGHT GRAY TO OCCASIONAL LIGHT

BLUISH GRAY; SLIGHTLY TOUGH TO MODERATEL

+Y DENSE TENACITY; IRREGULAR TO SUB-BLOC
-KY TO SUB-PLANAR TO EARTHY FRACTURE;
JOCCASIONAL MASSIVE TO WEDGE LIKE TO
JELONGATED TO OCCASIONAL PLATY CUTTINGS
JHABIT; DULL TO EARTHY DULL TO OCCASIONAL
ISEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

-TELY SMOOTH TO SLIGHTLY CLAYEY TO VERY

|SLIGHLTY SILTY TEXTURE; VERY THIN LAMINA

-E VISIBLE IN SHALE CUTTING, OCCASIONAL
/MOTTLING OF SHALE VISIBLE, NO OTHER DIST
+INGUISHABLE STRUCTURAL FEATURES PRESENT

IN SAMPLE; ACCESSORY MINERAL PYRITE PRES

-ENT IN SAMPLE.

'SANDSTONE = OFF WHITE TO WHITE TO VERY
ILIGHT GRAY TO TRANSLUCENT; QUARTZ DOMINA

-TE FRAME WORK; PREDOMINATELY LOOSE

|GRAINED WITH FEW GRAIN SUPPORTED CUTTING

-S; CONSISTS OF CALCITIC CEMENTATION WIT

+H LIGHT REACTION TO DILUTE HCL; MATRIX

CONTAINS 1 TO 3% DARK LITHIC FRAGMENTS;

MEDIUM TO MEDIUM-COARSE GRAINED; FAIR
{TO VERY POOR SORTING; SUB-ANGULAR TO

ROUNDED TO SUB-ROUNDED ANGULARITY; LOW
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1TO MODERATE SPHERICITY; GRAINS HAVE A
/SLIGHT POLISH APPEARANCE; FRIABLE TO FIR

-M FRIABLE; NO VISIBLE HYDROCARBONS IN

{THE SAMPLE.

MAX GAS 124u
MAX GAS 160u

ISHALE = VERY LIGHT GREENISH GRAY TO VERY

LIGHT GRAY; CRUNCHY TO BRITTLE TO SEMI

ICRUMBLY TENACITY; PREDOMINATELY PLANAR
{TO SLIGHT HACKLY FRACTURING; CUTTINGS

{TEND TO BE PLATY TO FLAKY TO SEMI BLADED
{IN HABIT; DULL EARTHY TO SEMI GREASY TO
JSLIGHT WAXY LUSTER; SMOOTH TO CLAYEY TO
|SLIGHT MATTE TEXTURE; NO OTHER VISIBLE
JBEDDING FEATURES.

CARBONACEOUS SHALE = GRAYISH BLACK TO

IMEDIUM DARK GRAY TO LIGHT OLIVE GRAY TO

MEDIUM BLUISH GRAY; CRUNCHY TO CRUMBLY

JTO BRITTLE TENACITY; HACKLY TO SEMI

MAX CQO2 14662ppm

MW IN 93 VIS)52 pH 9.5

S57pH94

BLOCKY TO PREDOMINATELY PLANAR TO
ISPLINTERY FRACTURING; CUTTINGS TEND TO

BE PLATY TO THINLY TABULAR TO SEMI WEDGE

ILIKE IN HABIT; DULL EARTHY TO SEMI
JGREASY TO OCCASIONALLY SPARKLING TO

E

£6 742u

MW OUT 9.3

ISLIGHT FROSTED LUSTER; PREDOMINATELY

GRANULAR TO GRITTY TO OCCASIONALLY

/SMOOTH TO CLAYEY TEXTURE; VISIBLE DEGASS

-ING ALONG CARBONACEOUS LAMINAE; VISIBLE

IBANDS OF CARBONACEOUS MATERIAL.

AX GAS 2221

..SANDSTONE =WHITE TO TRANSLUCENT TO

VERY LIGHT GRAY TO LIGHT BROWNISH GRAY;

IMOSTLY QUARTZ FRAMEWORK WITH 3-4% DARK

LITHICS VISIBLE IN SAMPLE; UNCONSOLIDATE

/GRAINS DUE TO BIT ACTION; FIRM FRIABLE

1TO MODERATE HARD TO PREDOMINATELY
JFRIABLE; SUB-ROUND TO WELL ROUNDED GRAIN
+S; LOW TO MODERATE SPHERICITY; GRAINS
HAVE A SLIGHT POLISH APPEARANCE; FAIR TO

POORLY SORTED; VERY COARSE TO COARSE TO

IMEDIUM TO GRANULAR GRAIN SIZE; CALCITE
ICEMENTATION DUE TO MODERATE REACTION IN
JDILUTE HCI; NO VISIBLE HYDROCARBONS IN
ISAMPLE; GRAIN SUPPORTED; GRADES INTO A

SILTY CARBONACEOUS SHALE.

/SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
/GRAY TO MEDIUM GRAY TO LIGHT BROWNISH
1GRAY TO OCCASIONAL BROWNISH GRAY; SLIGHT

LY TOUGH TO MODERATELY DENSE TENACITY;

IRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY

JFRACTURE; OCCASIONAL MASSIVE TO ELONGATE
+-D TO SUB-TABULAR TO SUB-NODULAR CUTTING
-S HABIT; DULL TO EARTHY DULL TO OCCASIO

-NAL SLIGHTLY SEMI-SPARKLING LUSTER,; SLI
-GHTLY CLAYEY TO VERY SLIGHTLY GRITTY

TEXTURE; POOR GRADE SILTSTONE VISIBLE

JGRADING AND BEDDING WITH POOR GRADE SAND

-STONE, VERY SMALL AMOUNT OF COAL VISIBL

——— 3y
MWAN 9.4VIS 54'pH 9.8

E EFFERVECSING IN SAMPLE, NO OTHER DIST

-INGUISHABLE STRUCTURAL FEATURES PRESENT

1, ACCESSORY MINERAL PYRITE AND SEVERAL

MEDIUM SIZED RHOMBIC CALCITE CRYSTALS

X GAS 282u

G 191u

MW OUT 9.4 VIS53pHQ

JPRESENT IN SAMPLE.

1SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
/MEDIUM LIGHT GRAY TO OCCASIONAL MEDIUM
1GRAY AND LIGHT BLUISH GRAY; MODERATELY

DENSE TO SLIGHTLY CRUMBLY TO CRUNCHY

iiMAX GAS 1156u

TENACITY; IRREGULAR TO SUB-PLANAR TO EAR

-THY FRACTURE; MASSIVE TO WEDGE LIKE TO

JELONGATED TO OCCASIONAL PLATY CUTTINGS
HABIT; DULL TO EARTHY DULL TO OCCASIONAL

SEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

.
i

FTELY SMOOTH TO SLIGHTLY SILTY TEXTURE;
JVERY THIN COAL LAMINAE VISIBLE IN SHALE

CUTTING, VERY SMALL AMOUNT OF CARBONACEO

-S SHALE VISIBLY EFFERVECSING, NO OTHER
IDISTINGUISHABLE STRUCTURAL FEATURES PRES

3

i
%

MW IN 94 VIS 53 pH 10.0

-ENT; ACCESSORY MINERAL PYRITE PRESENT

1IN SAMPLE.

ICARBONACEOUS SHALE = DARK BROWNISH GRAY
{TO BROWNISH BLACK TO OLIVE BLACK; MODERA

598u
M AS 375u

MW OUT94 VIS5l pHO9

+TELY DENSE TO SLIGHTLY CRUNCHY TENACITY
J, IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR
{TO EARTHY-HACKLY FRACTURE; SUBT-TABULAR
{TO SUB-NODULAR TO OCCASIONAL SEMI-PLATY
ICUTTINGS HABIT; DULL TO EARTHY DULL TO

/SEMI-SPARKLING TO SEMI-GREASY LUSTER;

VISIBLE CARBONACEOUS BANDS THROUGH OUT

1SAMPLE.
1SANDSTONE = VERY LIGHT GRAY TO LIGHT

IBROWNISH GRAY TO VERY LIGHT OLIVE GRAY;
MOSTLY QUARTZ FRAMEWORK WITH 4-5% DARK
ILITHICS VISIBLE IN SAMPLE; COARSE TO MED

-IlUM TO OCCASIONALLY FINE GRAIN SIZE;

JPOOR TO FAIR SORTED; SUBROUND TO SUB-

IANGULAR TO ANGULAR GRAINS; MODERATE TO

JHIGH SPHERICITY; GRAINS HAVE A SLIGHT

FROSTED TO SEMI PITTED APPEARANCE; FIRM

JFRIABLE TO MODERATE HARD; UNCONSOLIDATED
IGRAINS DUE TO BIT ACTION; GRAIN SUPPORT-

ED; NO VISIBLE HYDROCARBONS IN SAMPLE;

SILTSTONE = LIGHT GREENISH GRAY TO LIGHT

BLUISH GRAY TO OCCASIONALLY LIGHT BROWN-
ISH GRAY; STIFF TO CRUNCHY TENACITY;

IBLOCKY TO PREDOMINATELY HACKLY TO SEMI
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PLANAR FRACTURING; CUTTINGS TEND TO BE

JPLATY TO FLAKY TO SEMI ELONGATED TABULAR
IN HABIT; DULL EARTHY TO SLIGHT GREASY
iTO SEMI FROSTED LUSTER; GRITTY TO SILTY

{TO SEMI CLAYEY TEXTURE; NO OTHER VISIBLE
|BEDDING FEATURES.

/SHALE = VERY LIGHT GRAY TO VERY LIGHT
JBROWNISH GRAY TO BLUISH GRAY; CRUMBLY

WIW IN 9.4 VIS 5

pH 9.
MW OUT 9 4VIS47

{TO BRITTLE TENACITY; PREDOMINATELY
JPLANAR TO HACKLY TO SLIGHTLY IRREGULAR

CUTTINGS HABIT; DULL EARTHY TO SEMI WAXY

{TO SLIGHT GREASY LUSTER; MATTE TO SLIGHT
|SILTY TO SMOOTH TO CLAYEY TEXTURE; NO

¢ g

OTHER VISIBLE ACCESSORY MINERALS IN

ISAMPLE.

SANDSTONE = WHITE TO TRANSLUCENT TO VERY

JLIGHT GRAY; MOSTLY QUARTZ FRAMEWORK WITH

14-5% DARK LITHICS VISIBLE IN SAMPLE;

PREDOMINATELY GRAIN SUPPORTED WITH FAIR

JAMOUNT OF LOOSE GRAINS PRESENT; MEDIUM-
IFINE TO MEDIUM-COARSE GRAINED; FAIR TO
MODERATELY WELL SORTING; SUB-ANBULAR TO

C-54,321/
2.1
MAX GA
MGQQppm APLEL 6.4 GELS 10A3 SPHQR
CL 1200 CA%O‘MB’%H 5 SOL 6.0
FF GAS BUSTER 24 HR MUD LOS
G 7ERT

JANGULAR TO SUB-ROUNDED ANGULARITY; LOW

'TO MODERATE SPHERICITY; POOR GRADE SILTS

+TONE VISIBLE GRADING AND BEDDING WITH
1POOR GRADE SANDSTONE, VERY SMALL AMOUNT

OF CARBONACEOUS SHALE VISIBLE EFFERVESCI

W IN 9.4 VIS 50 pH 9,5~
MW QUT 9.4 VIS 48 pH-9

NG IN SAMPLE, NO OTHER BEDDING OR OTHER
JDISTINGUISHABLE SURFACE FEATURES PRESENT

; NO ACCESSORY MINERALS PRESENT IN SAMPL

FE.

d@

ICARBONACEOUS SHALE = DARK BROWNISH GRAY
1TO BROWNISH BLACK TO OCCASIONAL OLIVE BL
+ACK; SLIGHTLY TOUGH TO MODERATELY DENSE
[TENACITY; IRREGULAR TO SUB-BLOCKY TO SUB
-PLANAR TO EARTHY-HACKLY FRACTURE; SUB-

J100K>

0K>

TABULAR TO OCCASIONAL SUB-NODULAR TO
JOCCASIONAL ELONGATED CUTTINGS HABIT, DUL

-L TO EARTHY DULL TO SEMI-GREASY TO OCCA

1+SIONAL SEMI-SPARKLING LUSTER; SUB-CLAYE
+Y TO VERY SLIGHTLY GRITTY TEXTURE; VERY

{THIN COAL LAMINAE VISIBLE IN SHALE CUTTI
-NG, NO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; ACCESSORY

IMINERAL PYRITE PRESENT IN CONTACT WITH

CARBONACEOUS SHALE CUTTING, PRESENT IN

MW IN 9. 44)7|SBO
MW OUT

[SAMPLE.

JSILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
JGRAY TO OCCASIONAL MEDIUM GRAY; SLIGHTLY
IDENSE TO SLIGHTLY TOUGH TENACITY; IRREGU

VA

Jlﬁ%

+LAR TO SUB-PLANAR TO EARTHY HACKLY FRAC
-TURE; SUB-TABULAR TO SUB-NODULAR TO OCC

IASIONAL SUB-PLATY CUTTINGS HABIT; DULL

{TO EARTHY DULL TO OCCASIONAL SEMI-SPARKL
+ING LUSTER; SLIGHTLY GRITTY TO VERY SLI

é@/

1+GHLTY GRANULAR TEXTURE; POOR GRADE SILT
-STONE VISIBLE GRADING WITH POOR GRADE
I/SANDSTONE, NO OTHER DISTINGUISHABLE STRU

-CTURAL FEATURES PRESENT; NO ACCESSORY

IMINERALS PRESENT IN SAMPLE.

IAX GAS 1205u

‘SHALE = VERY LIGHT GREENISH GRAY TO VERY
JLIGHT BLUISH GRAY TO OLIVE GRAY; IRREG-
JULAR TO PREDOMINATELY PLANAR TO SEMI

HACKLY FRACTURING; CRUMBLY TO CRUNCHY

. CG 1658u

JTO BRITTLE TENACITY; CUTTINGS TEND TO BE

PLATY TO FLAKY TO SEMI ELONGATED TABULAR

1IN HABIT; DULL EARTHY TO SEMI GREASY TO
ISLIGHT WAXY LUSTER; SMOOTH TO CLAYEY TO

SEMI MATTE TEXTURE; NO OTHER VISIBLE

JBEDDING FEATURES; A FEW NACHOLITE

CRYSTALS VISIBLE DUE TO CAVINGS.

1COAL = BLACK TO MEDIUM GRAYISH BLACK TO
JOLIVE BLACK TO PREDOMINATELY BROWNISH

1GRAY TO BROWNISH BLACK; CRUNCHY TO

CRUMBLY TO BRITTLE TENACITY; IRREGULAR

JTO BLOCKY TO PREDOMINATELY CONCHOIDAL
JFRACTURING; CUTTINGS TEND TO BE NODULAR

TO WEDGE LIKE TO SEMI BLADED IN HABIT,

Gas

< CcG 21 1K>
<0 >

re Ht. 100>

DULL TO FROSTED TO SPARKLING TO SEMI

JGREASY TO WAXY LUSTER; SMOOTH TO MATTE
1TO SLIGHT GRITTY TO CLAYEY TEXTURE;
JVISIBLE DEGASSING THROUGH OUT THE SAMPLE
J VISIBLE PYRITE BANDS.

1CARBONACEOQOUS SHALE = OLIVE GRAY TO LIGHT

BROWNISH GRAY TO BROWNISH GRAY; BRITTLE

{TO CRUMBLY TO CRUNCHY TENACITY; HACKLY
1TO PLANAR FRACTURING; CUTTINGS TEND TO

054323
MUD DATA 1{30&#

BE WEDGE LIKE TO SEMI TABULAR IN HABIT;

DULL TO FROSTED TO SEMI SPARKLING LUSTER

$ GRITTY TO SILTY TEXTURE; VISIBLE BEDS
OF CARBONACEOUS MATERIAL IN SAMPLE.

i

[T PH Y6
SOL§

JSANDSTONE = LIGHT GRAY TO LIGHT BROWNISH
/GRAY TO OCCASIONAL BROWNISH GRAY WITH
|BLACK AND MODERATE BROWN HUES; QUARTZ

DOMINATE FRAME WORK; PREDOMINATELY GRAIN

/SUPPORTED WITH FEW LOOSE GRAINS; CONSIST

-S OF CALCITIC CEMENTATION WITH MODERATE

+LY HIGH REACTION TO DILUTE HCL; MATRIX
ICONTAINS 8 TO 11% DARK LITHIC FRAGMENTS;
IMEDIUM-COARSE TO COARSE GRAINED; FAIR TO
|POOR SORTING; SUB-ANGULAR TO ANGULAR TO

GAS BUSTER ON

1ISUB-ROUNDED ANGULARITY; LOW TO MODERATE
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MW IN 9.5 WS 5. ?

MW QUT 9 ';vm éﬁ pH10.1

SPHERICITY; POOR GRADE SILTSTONE VISIBLE

IGRADING WITH POOR GRADE SANDSTONE, NO
1OTHER DISTINGUISHABLE SURFACE FEATURES
JPRESENT; NO ACCESSORY MINERALS PRESENT
JIN SAMPLE.

|SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
+Y TO OCCASIONAL MEDIUM LIGHT GRAY TO YE
+LLOWISH GRAY TO VERY LIGHT BROWNISH

GRAY; MODERATELY TOUGH TO MODERATELY

DENSE TENACITY; IRREGULAR TO SUB-PLANAR
1TO EARTHY-HACKLY FRACTURE; SUB-TABULAR
{TO SUB-NODULAR TO OCCASIONAL MASSIVE CUT
+TINGS HABIT; DULL TO EARTHY DULL TO SEM
+I-SPARKLING LUSTER; SLIGHTLY GRITTY TO
VERY SLIGHTLY GRANULAR TEXTURE; POOR GRA
-DE SILTSTONE VISIBLE BEDDING AND GRADIN
1G WITH POOR GRADE SANDSTONE, NO OTHER

ICARBONACEOUS SHALE = OLIVE GRAY TO GRAY-
JISH BLACK TO MEDIUM GRAY; BRITTLE TO
ICRUMBLY TO CRUNCHY TENACITY; HACKLY TO

IRREGULAR TO SLIGHT BLOCKY FRACTURING,;

ICUTTINGS TEND TO BE PLATY TO SLIGHT NOD-
JULAR TO SEMI WEDGE LIKE TO SLIGHT TABULA

-R IN HABIT; PREDOMINATELY FROSTED TO

|SPARKLING TO SEMI GREASY TO OCCASIONALLY
JDULL EARTHY LUSTER; GRITTY TO SEMI GRAN-

ULAR TO SILTY TEXTURE; THIN LAMINAE OF

ICARBONACEOUS MATERIAL; VISIBLE DEGASSING
JFROM MOST OF SAMPLE.

ISANDSTONE = LIGHT BROWNISH GRAY TO LIGHT
IGRAY TO WHITE TO OCCASIONALLY TRANSLUCEN
+T, MOSTLY QUARTZ FRAMEWORK WITH 7-8%

DARK LITHICS VISIBLE IN SAMPLE; VISIBLE

1BANDS OF CARBONACEOUS MATERIAL; VERY
JCOARSE TO COARSE TO MEDIUM GRAIN SIZE;

POOR TO FAIR TO OCCASIONALLY VERY POORLY

G-4013u
==MAX GAS 176

ﬁ MAX GAS

.SORTED; ANGULAR TO SUB-ANGULAR GRAINS;
IMODERATE TO HIGH SPHERICITY; GRAINS HAVE

A SLIGHT FROSTED APPEARANCE; FIRM FRIABL
-E TO MODERATE HARD; UNCONSOLIDATED

JGRAINS DUE TO BIT ACTION; GRAIN SUPPORTE

-D; CALCITE CEMENTATION DUE TO HIGH

JREACTION IN DILUTE HCI; NO VISIBLE HYDR
JHYDROCARBONS IN SAMPLE.

ITRIP OUT OF THE HOLE FOR A NEW BIT
1@10,713' ON 07/28/2010.

ISILTSTONE = MOTTLED GRAYISH TO LIGHT
JYELLOWISH TO LIGHT BLUISH GRAY; CRUNCHY

CG 1654u

W 9.5 VIS 53 PV,

W OUT 9.5 VIS 50 pH 8.9

' MAX CO:

IAX GAS 1738u
ppm

I FL 6.8 GELS 811§/16 Pi
s

1300 CA 2071 7.5
R MUD LOS! 10

|

2 G 1547u

<0l MAX G4 Basu 1K> 100K5] |
0 coz2 10K> /Ethn -2 100K>—
< Flare H. 100> < PropC-3 100K>—
Butn C-4 100K>—]|

IN 9.5+ VI oot 100K>

iR
i

iTO STIFF TO TOUGH TENACITY; BLOCKY TO
JPREDOMINATELY PLANAR TO HACKLY FRACTURIN
1-G; CUTTINGS TEND TO BE PLATY TO FLAKY

'TO SLIGHT ELONGATED TABULAR IN HABIT;

ISEMI SPARKLING TO SLIGHT FROSTED TO SEMI

GREASY LUSTER,; SILTY TO SEMI GRANULAR TO

{GRITTY TEXTURE; GRADES INTO A FINE GRAIN
1SANDSTONE; NO OTHER VISIBLE BEDDING
IFEATURES.

JCOAL = GRAYISH BLACK TO BROWNISH BLACK

'TO OLIVE BLACK TO BLACK; STIFF TO SLIGHT

IMALLEABLE TO SEMI CRUNCHY TENACITY;

IRREGULAR TO BLOCKY TO SEMI CONCHOIDAL
FRACTURING; CUTTINGS TEND TO BE WEDGE-
LIKE TO ELONGATED TABULAR TO SLIGHT

JBLADED IN HABIT; DULL WAXY TO SEMI

GREASY TO SLIGHT SPARKLING LUSTER,;

JOCCASIONAL SMOOTH TO SEMI-SILTY TO SEMI-
JABRASIVE TEXTURE; COAL CUTTINGS OBSERVED

'TO BE EFFERVECSING MODERATELY HIGH; POOR

IGRADE SILTSTONE VISIBLE BEDDING WITH POO

-R GRADE CARBONACEOUS SHALE CUTTINGS,

INO OTHER DISTINGUISHABLE LAMINAE OR OTHE

-R DISTINGUISHABLE STRUCTURAL FEATURES
PRESENT; NO ACCESSORY MINERAL PRESENT

W QUT '§+VIQ!§0 pH91

? j

(

[I

IAX GAS 1105u

AX GAS 1296u
G 1678u

i

IN SAMPLE.
CARBONACEOUS SHALE = DARK BROWNISH GRAY

1TO BROWNISH BLACK TO OLIVE BLACK; SLIGHT

-LY TOUGH TO MODERATELY DENSE TO SEMI-

JCRUNCHY TENACITY; IRREGULAR TO SUB-BLOCK
1Y TO SUB-PLANAR TO EARTHY FRACTURE; SUB
FTABULAR TO SUB-NODULAR TO OCCASIONAL

VERY SLIGHLTY SEMI-PLATY CUTTINGS HABIT;

JDULL TO EARTHY DULL TO OCCASIONAL SEMI-
.SPARKLING TO SEMI-GREASY LUSTER; SLIGHTL

W IN 9. IS 4
QUT ¢ J;Vl =4 Hq

3

MAX GAS 1008u

C- X,4,3,29]\‘. &
§ 38

P

5

Y CLAYEY TO VERY SLIGHTLY GRITTY TEXTUR
+E; POOR GRADE CARBONACEOUS SHALE VISIBL
‘-E BEDDING WITH POOR GRADE SANDSTONE,
JFAIR AMOUNT OF COAL VISIBLY EFFERVESCING
1IN SAMPLE, NO OTHER LAMINAE OR OTHER DIS
+TINGUISHABLE STRUCTURAL FEATURES PRESEN
+T; NO ACCESSORY MINERALS PRESENT IN SAM
+-PLE.

JROLLINS SANDSTONE = WHITE TO OFF WHITE
JTO TRANSLUCENT WITH FEW BLACK HUES; QUAR
-TZ DOMINATE FRAME WORK; PREDOMINATELY
JLOOSE GRAINS WITH VERY FEW GRAIN SUPPORT

-ED CUTTINGS; CONSISTS OF SILICA CEMENTA

+TION WITH LITTLE TO NO REACTION TO DILU

-TE HCL; MATRIX CONTAINS 1 TO 3% DARK LI

+THIC FRAGMENTS; MEDIUM TO MEDIUM-COARSE

GRAINED; FAIR TO POOR SORTING; SUB-ANGUL

AR TO ANGULAR TO SUB-ROUNDED ANGULARITY
1 LOW TO MODERATE SPHERICITY; POOR GRADE
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\
I TMAX GAS 853u

SILTSTONE VISIBLE BEDDING WITH POOR GRAD

+-E SANDSTONE, VERY SMALL AMOUNT OF COAL

VVISIBLE EFFERVECSING IN SAMPLE, NO OTHER

JVISIBLE BEDDING OR OTHER DISTINGUISHABLE

/SURFACE FEATURES PRESENT; NO ACCESSORY
JMINERALS PRESENT IN SAMPLE.

ICARBONACEOUS SHALE = GRAYISH BLACK TO
JOLIVE GRAY TO BROWNISH GRAY; CRUNCHY TO

CRUMBLY TO OCCASIONALLY STIFF TENACITY;

JPREDOMINATELY HACKLY TO PLANAR TO SEMI

BLOCKY FRACTURING; CUTTINGS TEND TO BE

PLATY TO FLAKY TO SEMI WEDGE LIKE TO
IOCCASIONALLY BLADED IN HABIT; DULL EARTH

Y TO SEMI SPARKLING TO SLIGHT GREASY
JLUSTER; GRITTY TO SEMI GRANULAR TO SILTY
—=TEXTURE; VISIBLE BANDS OF CARBONACEOUS
IMATERIAL,; VISIBLE DEGASSING ALONG THE
1BANDS.

100K>|

SILTSTONE = VERY LIGHT BROWNISH GRAY TO
JLIGHT YELLOWISH GRAY; CRUNCHY TO STIFF
1TO TOUGH TENACITY; IRREGULAR TO SLIGHT
JPLANAR TO SEMI HACKLY FRACTURING;

I MAX GAS 1263U 3
7] MAX GAS 1031
MAX GAS 76

CUTTINGS TEND TO BE ELONGATED TABULAR TO

JWEDGE LIKE TO SEMI BLADED IN HABIT; SEMI
1SPARKLING TO SLIGHT FROSTED TO GREASY

LUSTER; GRITTY TO SLIGHTLY GRANULAR TO
SILTY TEXTURE; NO OTHER VISIBLE BEDDING

Mw [ufé.s Vi

S50PH 9.7

LI

JFEATURES.

COAL = GRAYISH BLACK TO BROWNISH BLACK
TO BLACK; STIFF TO SLIGHTLY MALLEABLE TO

ISEMI CRUNCHY TENACITY; PREDOMINATELY

ICONCHOIDAL TO BLOCKY TO SLIGHT SPLINTERY
——FRACTURING; CUTTINGS TEND TO BE WEDGE-
JLIKE TO TABULAR TO SEMI BLADED IN HABIT;

SPARKLING TO WAXY TO SLIGHTLY DULL TO

JOCCASIONALLY SLIGHTLY METALLIC LUSTER;

UD DATA @ 11728

FAPI F| 6.4

MW 9.5 VIS 5

BV 17 YP28

JSMOOTH TO SLIGHT CLAYEY TO OCCASIONALLY
1SILTY TEXTURE; VISIBLE PYRITE IN SAMPLE;
——VISIBLE DEGASSING ALONG MOST OF SAMPLE.

ICORCORAN COASTAL PLAIN SANDSTONE = OFF

eﬁﬁe&ﬁiﬁﬁm -&'soL 7.9%
24 HR MUD,LOSS: 11697.7

WHITE TO WHITE TO VERY LIGHT GRAY TO LIG
+HT BROWNISH GRAY WITH BLACK AND MODERAT
+E BROWN HUES; QUARTZ DOMINATE FRAME
JWORK; PREDOMINATELY GRAIN SUPPORTED WITH
JFEW LOOSE GRAINS; CONSISTS OF CALCITIC

NIAX

b

6 ou C
%WAS 1424u

ICEMENTATION WITH MODERATELY HIGH REACTIO
+N TO DILUTE HCL; MATRIX CONTAINS 2 TO 4
-% DARK LITHIC FRAGMENTS; MEDIUM-FINE TO

COARSE GRAINED; FAIR TO VERY POORLY SORT

ED; SUB-ANGULAR TO ANGULAR TO SUB-ROUND

N
N
> ‘MAX GAS T S — !
b GA_ 44t A

-ED ANGULARITY; LOW TO MODERATE SPHERICI
+TY; POOR GRADE SILTSTONE VISIBLE GRADIN
-G WITH POOR GRADE SANDSTONE, VERY SMALL

AMOUNT OF COAL VISIBLY EFFERVESCING IN

1SAMPLE, NO OTHER DISTINGUISHABLE SURFACE

JFEATURES PRESENT IN SAMPLE; NO ACCESSORY
JMINERALS PRESENT IN SAMPLE.

1SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
JOCCASIONAL VERY LIGHT PALE YELLOWISH

IORANGE; SLIGHLTY DENSE TO SLIGHTLY BRITT
+LE TO SLIGHTLY CRUMBLY TENACITY; IRREGU
-AR TO SUB-PLANAR TO EARTHY FRACTURE;
IMODERATELY WEDGE LIKE TO SUB-PLATY TO
/MOSTLY SMALLER CUTTINGS HABIT; DULL TO

SAR 1N 9;5 vis BEaL 6

MW OUT 9 5VIS 57 p
C C

EARTHY DULL TO OCCASIONAL SEMI-FROSTED

1TO SEMI-WAXY LUSTER; MODERATELY SMOOTH
1TO MODERATELY CLAYEY TO VERY SLIGHTLY
1SILTY TEXTURE; POOR GRADE SILTSTONE VISI
+-BLE BEDDING WITH POOR GRADE CARBONACEOU

<

-S SHALE, VERY SMALL AMOUNT OF COAL VISI

-BLE EFFERVESCING IN SAMPLE, NO OTHER
1SURFACE FEATURES PRESENT; NO ACCESSORY
IMINERALS PRESENT IN SAMPLE.

"CARBONACEOUS SHALE = OLIVE GRAY TO MEDIU
M DARK GRAY TO BROWNISH GRAY; VISIBLE

BANDS OF CARBONACEOUS MATERIAL;
CRUNCHY TO CRUMBLY TENACITY; PLANAR TO

ISLIGHT HACKLY TO BLOCKY FRACTURING;

ICUTTINGS TEND TO BE PLATY TO FLAKY TO
/SEMI TABULAR IN HABIT; DULL EARTHY TO
ISEMI SPARKLING TO SLIGHT GREASY LUSTER;

PREDOMINATELY GRITTY TO SEMI GRANULAR TO
SILTY TO OCCASIONALLY SMOOTH TEXTURE;

1VISIBLE DEGASSING IN SOME OF THE SAMPLE

; VISIBLE HYDROCARBONS UNDER FLUORESCES

JAT 12180 -12210'.

FRU197-33B9 TD @ 12300' IN COCORAN COAS

+TAL PLAIN DUE TO LOW ROP, ON 8/1/2010

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.






