H EPOCH

Copyright © 2003 by Epoch Well Services, Inc.

Houston, TX
(281) 784-5500

Bakersfield, CA

(661) 328-1595

New Iberia, LA
(337) 364-2322

Anchorage, AK
(907) 561-2465

MUDLOG MD

COMPANY
WELL
FIELD
REGION

COORDINATES

ELEVATION

COUNTY, STATE
APl INDEX
SPUD DATE
CONTRACTOR
CO. REP.
RIG/TYPE
LOGGING UNIT

GEOLOGISTS

ADD. PERSONS

CO. GEOLOGIST

Exxon Mobil
FRU197-33B9
Piceance Creek
Rockies
39.921322000
-108.282561000
GL: 6459.3'

RKB: 30.2'

RIO BLANCO, CO
051031142200
04/08/2010

HP

C. CURTIS
HP321

MLU#31
B.DELANEY; C.RECORD
M.FRANCO

M.PIPER; K.WALLANDER

C.ALBA / N. ROOSMAWATI

LOG INTERVAL CASING DATA
DEPTHS: 3950 TO 12300
16.00" AT 150'
DATES: 07/21/2010 TO 08/02/2010
10.75" AT 3940’
SCALE: 5"=100'
4.5" AT 12285
MUD TYPES AT
WATER-BASED TO 3950 HOLE SIZE
14.75" TO 3950
LSND TO 12300’
8.75" TO 12300’
TO
10 TO
TO
ABBREVIATIONS
NB NEWBIT PV PLASTIC VISCOSITY LC LOST CIRCULATION
RRB RERUN BIT YP YIELD POINT CO CIRCULATE OUT
CB CORE BIT FL FLUID LOSS NR NO RETURNS
WOB WEIGHT ON BIT CL PPM CLORIDE ION TG TRIP GAS
RPM ROTARY REV/MIN Rm MUD RESISTIVITY SG SURVEY GAS
PP PUMP PRESSURE Rmf FILTRATE RESISTIVITY WG WIPER GAS
SPM STROKES/MIN PR POOR RETURNS CG CONNECTION GAS
MW  MUD WEIGHT LAT LOGGED AFTER TRIP
VIS FUNNEL VISCOSITY LAS LOGGED AFTER SURVEY

ALTERED ZONE
@ ANDESITE
- ANHYDRITE
O

F ¥ BASALT

Frgt BENTONITE

EE| BIOTITIZATION
= 1| BRECCIA

E CALCARENITE
BT CALCILUTITE
I+ CARBONATES

+

EIE] CARBONACEOUS MAT
F= CARBONACEOUS SH

% CEMENT CONTAM.

ﬁ CHALK

@ CRYSTALLINE TUFF

E CHERT - ARGILL

E Yi% CALCAREOUS TUFF

GLASSY
PORCEL
TIGER STRIPE
UNDIFF

E CHERT -
Efj CHERT -
Eﬂ CHERT -
ﬁ CHERT -
‘\ CLAY

——] CLAY-MUDSTONE
Zz=] CLYST-TUFFACEOUS
Z | CHLORITIZATION
== COAL

22| CONGLOMERATE

* 2] CONGL. SAND

%.-] CONGL. SANDSTONE

@ COQUINA

=&
£E DACITE

DIATOMITE

ZZ] DIORITE
Q DOLOSTONE

@ FELSIC SILIC DIKE

FOSSIL

=
H GABBRO
F@ GLASSY TUFF

GRANITE
GRANITE WASH
i 1 GRANODIORITE

@ GYPSUM
- HALITE

]—\ HORNBL-QTZ-DIO

B 'GNEOUs (AciDIC)

- IGNEOUS (BASIC)
2| INTRUSIVES

EE| kaoLINITIC
E LIMESTONE
@ LITHIC TUFF

[.Z7] MARL - DOLO

MARL - CALC
METAMORPHICS
E MUDSTONE
% OBSIDIAN

ﬁ PALEOSOL
F“q PHOSPHATE

| | PORCELANITE
F;:‘: PORCELANEOUS CLYST

% PYRITE

¥Z3] PYROCLASTICS
ESES

I | QUARTZ DIORITE

% Z[ QUARTZ LATITE
ﬁ QUARTZ MONZONITE

@ RECRYSTALLIZED CALCITE

g% RHYOLITE
- SALT
]ﬂ SAND

E SANDSTONE
E SANDSTONE-TUFFACEOUS
Eﬁﬂ SERICITIZATION

E’E SERPENTINE

E‘ SHALE

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

@ SIDERITE

& ] SILICIFICATION

E SILTSTONE

@ SILTST-TUFFACEOUS
_::g TUFF

24 VOLCANICLASTICS SEDS
ﬁ;@ VOLCANICS



Exxon Mobil

FRU197-33B9

8/4/2010

<100 ROP 0>
ft/hr

<50 Avg WOB 0>|
klbs

Depth

008¢

006€

Lithology

SON

<10 Meth C-1 100K>|
<0 Ttl Gas 1K>| ppm
units <10 Ethn C-2 100K>|
<0 COo2 10K><10 Prop C-3 100K>
ppm
<10 Butn C-4 100K>|
<0 Flare Ht. 100>|
i <10 Pent C-5 100K>

yuT disiu

Remarks
Survey Data, Mud Reports, Other Info.

ALL SAMPLE COLOR DESCRIPTIONS REFERENCED

ITO THE G.S.A. ROCK COLOR CHART.

ROCK CHARACTERISTICS AND CONSTITUENTS

ARE LISTED FROM MOST ABUNDANT TO LEAST

ABUNDANT PERCENTAGE OF SAMPLE.

GAS CALIBRATED TO S.P.LW.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

N-BUTANE= 1,000 PPM

I-PENTANE = 1,000 PPM



NB#2 875" HC

Q504X  4X12, 2X13

IN @ 3955 DRLD 1067
10:05:47 HRS

NIGHT TOU

<100 Ol 0>
<50 Avg WOB ‘0>
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0001

00TV

MUD DATA @ 3950

N-PENTANE = 1,000 PPM

EPOCH WELL SERVICES COMMENCED LOGGING

=

MW 9.2 VIS 47 PV 11 YP 21

API FL 7.6 GELS 6/9/12 PH 9.5

24 HR MUD LOSS: 11.2

CL 1300 CA 20 MBT 17.5 SOL 3.8

W

""*""ON 7/21/2010 @ 3950'.

""""SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

"'"""OCCASIONAL MEDIUM LIGHT GRAY; VERY SLIGH

-TLY DENSE TO MOSTLY BRITTLE TO CRUMBLY

Ttl Gas 100><10 Meth C-1 100Kp!
CcO2 10K><10 Ethn C-2
Flare Ht. 100>§10 Prop C-3

<10

<10

MW OUT 9.2 VIS

Butn|C-4

Pent C-5
MW IN 9.2 VIS 51 PH 11.3

PH 11.5

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

CG 13u

SEMI-WAXY LUSTER; MODERATELY SMOOTH TO

SLIGHTLY CLAYEY TO SLIGHTLY SILTY TEXTUR

""""""-E; NO VISIBLE LAMINAE OR OTHER DISTINGU

-ISHABLE STRUCTURAL FEATURES PRESENT; NO

""""ACCESSORY MINERALS PRESENT IN SAMPLE.

"""""SANDSTONE = OFF WHITE TO VERY LIGHT BROW

-NISH GRAY TO YELLOWISH GRAY WITH MODERA

-TE BROWN AND BLACK HUES; QUARTZ DOMINAT



P

Do Frren STATTTLTTTT77TA | S 7

00y

-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

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

""" NO ACCESSORY MINERALS PRESENT IN SAM-

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

-Y TO LIGHT BROWNISH GRAY; SLIGHTLY DENS

-E TO MODERATELY BRITTLE TO SLIGHTLY

CRUNCHY TENACITY; IRREGULAR TO SUB-PLANA

-R TO EARTHY HACKLY FRACTURE; SUB-TABULA

-R TO SUB-NODULAR TO OCCASIONAL PLATY

CUTTINGS HABIT; DULL TO EARTHY DULL TO

o6 17 %
? i
i
i
MW IN 9.2 VIS 55 PH 11.3
CG4u MW OUT 9.2+ VIS 54 PH 11.5

i

01%
i
% i
i
e

CG 13u ‘\>

OCCASIONAL SEMI-SPARKLING LUSTER; VERY



SLIGHTLY GRITTY TO VERY SLIGHLTY GRANULA

_______ " b
_______ — 1
~  ~ X} T == -R TEXTURE; POOR GRADE SILTSTONE VISIBLE
————————————— GRADING WITH POOR GRADE SANDSTONE; CUTT-
i ————————————— ~INGS IN SAMPLE ARE SLIGHTLY CLAYEY; NO

~-4OTHER DISTINGUISHABLE STRUCTURAL FEATURE
-S PRESENT IN SAMPLE; NO ACCESSORY MINER
-ALS PRESENT IN SAMPLE.
MW IN 9.3 VIS 54 PH 11.0 ‘
e 22 MW OUT 9.3 VIS 11.4 .
: : 5 ' ' PUISHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
_____________ 1 .
------------- o MEDIUM LIGHT GRAY; MOSTLY BRITTLE TO
. . . C 1 [RERENI
e I PUBICRUMBLY TO VERY SLIGHTLY DENSE TENACITY;
IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR TO
. [RERENI
e EARTHY FRACTURE; OCCASIONAL MASSIVE TO
Tt Gas 1005<10 Meth C-1 100K>""""WEDGE LIKE TO ELONGATED TO OCCASIONAL
- ) SG 16u

=~

il

7/22/2010

V
MW
0

co2 10K><10 100K>]

[ARRRNI
""" CURVED CUTTINGS HABIT; DULL TO EARTHY DU
[ARRRNI

Flare Ht. 100><10 100K>

-LL TO OCCASIONAL SEMI-FROSTED TO SEMI-W

<10

-AXY LUSTER; MODERATELY SMOOTH TO SLIGHT

<10 100K>{

-LY CLAYEY TO VERY SLIGHTLY SILTY TEXTUR

'"""""-E; NO VISIBLE LAMINAE OR OTHER DISTINGU

-ISHABLE STRUCTURAL FEATURES PRESENT;

NO ACCESSORY MINERALS PRESENT IN SAMPLE.
[ARRRNI

L
AT
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SANDSTONE = OFF WHITE TO VERY LIGHT BROW

7@?7?7@

———————— - NISH GRAY WITH BLACK AND MODERATE BROWN
———————— HUES; QUARTZ DOMINATE FRAME WORK; PREDOM
———————— -=LINATELY GRAIN SUPPORTED WITH VERY FEW
________ i

——————— Pl OOSE GRAINS; CONSISTS OF CALCITIC CEMEN
________ CG 10 MW IN 9.3\VIS 55 PH 10.9 .

——————— u ' i Pl TATION WITH MODERATE REACTION TO DILUTE
"""" MW OUT 9.3 VIS|56 PH 10. ‘

——————— OUT 8.3 VISIS6 PH 10.9 =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

i L T R R T T
L T T T T T T T R T
= = = = - N T - T |
T ST SN T N s NS A S e e s s

\VISIBLE GRADING WITH POOR GRADE SANDSTON

01} ‘

___________ LI} .
___________ LI}
----------- nooc ~=..E, NO OTHER DISTINGUISHABLE SURFACE FEA
_____ LT R B R | [ARRRNI
_____ LT R B R | [ARRRNI
————— pllnaaoot tLTURES PRESENT IN SAMPLE.
_____ LT R B R | m
_____ LT R B R | .
_____ LT R B R |
_____ LT R B R | [ARRRNI
_____ CG 10u

plRuoaoot FSILTSTONE = LIGHT GRAY TO VERY LIGHT BRO
- LI} m
- LI} .
e - nonc % -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
[ARRRNI

AX GAS 30u

FRACTURE; SUB-TABULAR TO SUB-NODULAR

TO OCCASIONAL SEMI-WEDGE LIKE CUTTINGS



il TR i é HABIT; DULL TO EARTHY DULL TO OCCASIONAL
—— —— [RRN
-------- SEMI-SPARKLING LUSTER; SLIGHTLY GRITTY
-------- CG 11u [RRN
________ """TO VERY SLIGHTLY GRANULAR TEXTURE; POOR

MW IN 9.3 VIS 56 PH 10.6

GRADE SILTSTONE VISIBLE BEDDING WITH

MW OUT 9.3 VIS 58 PH 10.8

POOR GRADE SANDSTONE, NO OTHER DISTINGUI

S e
——— —

-SHABLE STRUCTURAL FEATURES PRESENT; NO

C-1

IACCESSORY MINERALS PRESENT IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

""" MEDIUM LIGHT GRAY TO MEDIUM GRAY TO

"""""OCCASIONAL DARK YELLOWISH ORANGE WITH

G 20u

OCCASIONAL MOTTLING OF GRAYISH RED PURPL

-E; MODERATELY DENSE TO OCCASIONAL CRUM

"""**"-BLY TO VERY SLIGHLTY BRITTLE TENACITY;

IRREGUALR TO SUB-PLANAR TO OCCASIONAL

V
MMWW

ittt et 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-

Ttl Gas 100><10 eth C-1 100K>rWAXY LUSTER; MODERATELY SMOOTH TO

Co2 10K><10 Cc-2 100K>|

VERY SLIGHLTY CLAYEY TEXTURE; NO VISIBLE

MUD DATA @ 507"
Flare Ht. 100><10

100K>|

24
G 24u e AMINAE OR OTHER DISINTGUISHALE STRUCTUR
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.
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MW 9.2 VIS 53 PY 16 YP 20

API FL 7.0 GELS 8/16/25 PH 9.7

CL 1300 CA 40 MBT 20.0 SOL 6.2

-AL FEATURES PRESENT; NO ACCESSORY MINER

-ALS PRESENT IN SAMPLE.

24 HRMUD LOSS: 257.1

""""'SANDSTONE = VERY LIGHT BROWNISH GRAY TO

"""MLIGHT TANISH-BROWN GRAY TO OCCASIONAL

PALE REDDISH BROWN GRAY WITH FEW BLACK
[ARRRNI

IAND MODERATE BROWN HUES; QUARTZ DOMINATE
[ARRRNI

""""FRAME WORK; CONSISTS OF CALCITIC CEMENTA

G 23u

-TION WITH MODERATE REACTION TO DILUTE

HCL; MATRIX CONTAINS 1 TO 3% DARK LITHIC

""""FRAGMENTS; PREDOMINATELY COMPOSED OF

GRAIN SUPPORTED CUTTINS WITH VERY FEW

LOOSE GRAINS; MEDIUM-FINE TO MEDIUM-COAR

i

-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

CG 6u

MW IN¢9.2+ VIS 55 PH 9.6

""""""-E AMOUNT OF CLAYEY MATERIAL, NO OTHER

DISTINGUISHABLE SURFACE FEATURES PRESENT

; NO ACCESSORY MINERALS PRESENT IN SAM




I MW O§T 9.3 VIS 56 PH 9.6
————————————— SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
————————————— -Y TO LIGHT BROWNISH GRAY; SLIGHTLY DENS
~ A
————————————— - E TO VERY SLIGHLTY CRUNCHY TO OCCASIONA
— = T T
e cas -L BRITTLE TENACITY; IRREGULAR TO SUB-PL
[ GAS 23 [
. N | Y - ANAR TO EARTHY-HACKLY FRACTURE; SUB-
. é 8 : ————————————
e TABULAR TO SUB-NODULAR TO MOSTLY SMALLER
o ———— - b
[ —————— T | [RERENI
- MAX GAS 21
—_—————= --—-g Y PCUTTINGS HABIT; DULL TO EARTHY DULL TO
o ———— -
L e . ‘
—_—————= --—-g —IOCCASIONAL VERY SLIGHTLY SEMI-SPARKLING
o ———— a1 T
o ———— - b
—_—————= --—-g -l USTER; VERY SLIGHTY GRITTY TO SLIGHTLY
——————a.a :
———— -
——————a.a
_————- - - CLAYEY TEXTURE; NO VISIBLE LAMINAE OR
——————a.a
———— [ .
——————a.a :
_————- - OTHER DISTINGUISHABLE STRUCTURAL FEATURE
—_———— e s
— ———— - ,
( e e e e el i (NNNRRI
_————- - pnl.S PRESENT; NO ACCESSORY MINERALS PRESEN
% [ ——— - 1 1
[ ——— - 1 1 [RERENI
‘ - - T N SAMPLE.
g [ ——— - 1 1
- \
[ ——— - 1 1 < [RERENI
-____ —————— IR NN g AS 31“ ] LI
§ i [ /
> o ——— i 1 ¥ ‘} =
! g [ 0000 WASACH G SANDSTONE = OFF WHITE TO WHITE
O |—=—=mimim
O . .- .I. .I. .I. .I. (
—— - 1 1 1 1 >‘ [RERENI
== 00000000 ) FUITO VERY LIGHT TANISH-BROWNISH GRAY WITH
_——— i \
I | ‘
. . \\ [RERENI
\ PEEW BLACK HUES; QUARTZ DOMINATE FRAME
—— i L “
[——— e = - Trrrrnn | "
—— - 1 1 1 1 \ [RERENI
== 00000000 “K F\WORK; GRAIN SUPPORTED WITH MOSTLY LOOSE
WASATCH G @ 5429 = "
. M\ IN 9.3 VIS 56 PH9.6
I 000000000 W FIGRAINS; CONSISTS OF CALCITIC CEMENTATION
I \
T | 1 1 1 1 |
[ - | 1 1 1 1
- MW OUT-9.3 VIS 55 PH 9.6
I 000000000 ‘@ WITH MODERATELY HIGH REACTION TO DILUTE
[ | 1 1 1 1 [RERENI
=—— . _ \
|
[ | 1 1 1 1 \‘ [RERENI
—_— ey / b MATRIX CONTAINS 1 TO 3% DARK LITHIC




7/23/2010
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Ttl Gas

100>

eth C-1 100K>r

FRAGMENTS; FINE TO MEDIUM-COARSE GRAINED
[ARRRNI

""" FAIR TO POOR SORTING; SUB-ANGULAR TO

"'"""SUB-ROUNDED ANGULARITY; LOW TO MODERATE

SPHERICITY; POOR GRADE SILTSTONE VISIBLE

Co2

10K>

thn C-2 100K>

GRADING WITH POOR GRADE SANSTONE, VERY

""""SMALL AMOUNT OF COAL IN SAMPLE, NO OTHER

""" DISTINGUISHABLE SURFACE FEATURES PRESENT

IN SAMPLE; ACCESSORY MINERAL PYRITE PRES

e ENT IN SAMPLE.

"""""'CARBONACEOUS SHALE = DARK BROWNISH GRAY

"'""""TO BROWNISH BLACK TO OLIVE BLACK; MODERA

-TELY DENSE TO SLIGHLTY CRUNCHY TENACITY

; IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR

HANGE SHAKER SCREENSMUD DATA @ 5492' ‘
< Flare Ht. 100><10 rop C-3 100K>
[ARRRN|
MW 9.2 VIS 50 PV 15 YP 19 L
<10 c4 100K
CGR1u
APIFL 7.0 GELS 7/14/19 PH 9.5 |
<10 Pent C-5 100K>
MAX GAS 24u
L 40 CA 1800 MBT 20.0 SOL 5.6 | o0,
[ARRRN|
4 HR MUD LOS$: 627.8
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
G 15u

W IN 9.2 VIS 52 PH 9.6

W OUT 9.3 VIS|51 PH 9.3

TO EARTHY-HACKLY FRACTURE; SUB-TABULAR

'TO SUB-NODULAR TO OCCASIONAL WEDGE LIKE

CUTTINGS HABIT; DULL TO EARTHY DULL TO

""" OCCASIONAL SEMI-SPARKLING LUSTER; SLIGHT
[ARRRNI

-LY SMOOTH TO SLIGHTLY CLAYEY TO VERY

C-1

SLIGHTLY GRITTY TEXTURE; POOR GRADE SILT

-STONE VISIBLE BEDDING WITH SHALE CUTTIN

"G, NO OTHER DISTINGUISHABLE STRUCTURAL
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7/24/2010

N

WASATCH(l @ 5764'
—
>

§
|
|
|

Yz

S

00.S

008S

G 11u

v

AS 390u

e

FEATURES PRESENT IN SAMPLE; ACCESSORY

MINERAL PYRITE PRESENT IN SAMPLE.

SHALE = 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

OCCASIONAL CRUNCHY TENACITY; IRREGULAR

'TO SUB-BLOCKY TO SUB-PLANAR TO EARTHY

FRACTURE; MODERATELY MASSIVE TO WEDGE

LIKE TO ELONGATED TO SUB-PLATY CUTTINGS

HABIT; DULL TO EARTHY DULL TO OCCASIONAL

CG 81

MW IN(9.2 VIS 52 PH 9.9

/

SEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

-TELY SMOOTH TO VERY SLIGHLTY CLAYEY TO

SLIGHTLY SILTY TEXTURE; VERY SMALL AMOUN

-T OF CARBONACEOUS SHALE AND COAL VISIBL

-Y EFFERVECSING IN SAMPLE, POOR GRADE

X GAS 295u

MW o>dT 9/3VIS 52 PH 9.5
i

SILTSTONE VISIBLE GRADING WITH POOR GRAD

-E SANDSTONE, NO OTHER DISTINGUISHABLE

STRUCTURAL FEATURES PRESENT; ACCESSORY

MINERAL PYRITE PRESENT IN SAMPLE.
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SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

GRAY TO OCCASIONAL MEDIUM GRAY; MODERATE

-LY TOUGH TO MODERTELY DENSE TENACITY;

IRREGULAR TO SUB-PLANAR TO SUB-BLOCKY

TO EARTHY-HACKLY FRACTURE; SUB-TABULAR

Ttl Gas

100>

'TO SUB-NODULAR TO OCCASIONAL ELONGATED

Flare Ht.

100>

100K>]{

100K>],

100K>|

100K>|

TO SUB-PLATY CUTTINGS HABIT; DULL TO EAR

-THY DULL TO OCCASIONAL SEMI-SPARKLING

LUSTER; SLIGHTLY GRITTY TO VERY SLIGHTLY

GRANULAR TEXTURE; POOR GRADE SHALE VIS

-IBLE BEDDING AND INTERBEDDING WITH POOR

GRADE SILTSTONE, VERY THIN COAL LAMINAE

VISIBLE IN SMALL CARBONACEOUS SHALE CUTT

-ING, NO OTHER DISTINGUISHABLE STRUCTURA

-L FEATURES PRESENT; ACCESSORY MINERAL

PYRITE PRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT BROWNISH GRAY TO

LIGHT TANISH-BROWN GRAY TO VERY LIGHT

GRAY WITH MODERATE BROWN AND BLACK HUES;

QUARTZ DOMINATE FRAME WORK; PREDOMINATEL

-Y GRAIN SUPPORTED WITH VERY FEW LOOSE



L «g N GRAINS; CONSISTS OF CALCITIC CEMENTATION
>
§ =W|TH MODERATELY HIGH REACTION TO DILUTE
§ HCL; MATRIX CONTAINS 5 TO 11% DARK LITHI
§ [RERENI
< """ C FRAGMENTS; MEDIUM-FINE TO MEDIUM-
> MAX GAS 70u
! ""'""COARSE GRAINED; FAIR TO VERY POOR SORTIN
——— - 1 1
> g ———— e - (I |
c ettt D000 "1G; SUB-ANGULAR TO ANGULAR TO SUB-ROUNDE
— RIIIITI 490
é ~=1-D ANGULARITY; LOW TO MODERATE SPHERICIT
[ —— - 1 1 1 fm
§ [ —— - 1 1 1
A | booooe -Y; BEDDING CONTACT VISIBLE BETWEEN POOR
§ 8 [ —— - 1 1 1 [RERENI
GRADE SANDSTONE AND CARBONACEOUS SHALE,
TOTCO DOWN /
/ POOR GRADE SILTSTONE VISIBLE GRADING WIT
{
TOTCO DOWN
" POOR GRADE SANDSTONE, NO OTHER DISTIN
___________ 1 1
MW IN 9.2 VIS 51 PH 9.9 .
" GUISHABLE SURFACE FEATURES PRESENT; ACC
[RERENI
- MW OUT 9.2 VIS 50 PH 9.9
1 ESSORY MINERAL PYRITE PRESENT IN SAM
[ —— -1 1 1 1 ="
[ - 1 1 1 1
> % - [ I
X ——— - 1 1 1
CG 68
Y CARBONACEOUS SHALE = LIGHT OLIVE GRAY TO
——— - 1 1 1
——— - 1 1 1 [RERENI
- booooe "**MEDIUM GRAY TO BROWNISH GRAY; CRUNCHY
% T T imim- 1 1 1 IRERRNI
DAY TOUR - MAX GAS
§ 3 TO CRUMBLY TO SLIGHTLY BRITTLE TENACITY;
(@] g
\
—_— \\
§ / IRREGULAR TO SLIGHT HACKLY FRACTURING;
/ i
1 e o 111 "///
¢ —— /] CUTTINGS TEND TO BE PLATY TO SLIGHT
- / //
§ /
— E " )ELONGATED WEDGE-LIKE TO SEMI TABULAR IN
[RERENI
> é |
<& \ g ABIT: DULL EARTHY TO SEMI SPARKLING




"ITO SLIGHT GREASY LUSTER; GRITTY TO SILTY

[ARRRNI

""" TEXTURE; THINLY BEDDED CARBONACEOUS
[ARRRNI

"MMATERIAL.

[ARRRNI

[ARRRNI

M*MSILTSTONE = VERY LIGHT GRAY TO LIGHT
=GRAY TO MEDIUM GRAY; CRUNCHY TO STIFF TO

MAX GAS 124u

m%nmm//m V2 %\

— | e PSP (I}
—— i (NN

| e PSP (I

—— i (NN

| e PSP (I

—— i (NN

CG

{

—:- ...... I I T T |
.- 'SERIEEELE]
:- ...... I I T T |
g - - - ERRERRREE]
o —l—--—— [ |
© "m...... i
:- ...... I I T T | |
\> - trrerivand """""SEMI CRUMBLY TENACITY; PREDOMINATELY
@ ::.-_.-_.-_Ill I|“|I I|“|I 1
:- ...... LI I B I | "
g —— - trrerivand ~PLANAR TO SLIGHT HACKLY TO OCCASIONAL
% :'- '-' trovevivivan "BLOCKY FRACTURING; CUTTINGS TEND TO BE
:.-._l (I B T | bH 9.5 i
= """ TABULAR TO SEMI WEDGE LIKE IN HABIT;
: -. ._-_III I|I I|I I|I I|I I|I I|I MW ou zgiid—v 44pH 91 i
§ j - \\%&i\‘\\{&\\\\\\\\\ iy \\ SEMI FROSTED TO SLIGHT GREASY TO WAXY
T MARGAS IR N \“\H
[T T T T T T B T | \\\\\\%%\\\\\\\“\\\\\\\

"LUSTER; GRITTY TO SILTY TEXTURE; NO
[RERENI
[RERENI
HUOTHER VISIBLE BEDDING FEATURES.
[RERENI
[RERENI
"SANDSTONE = LIGHT GREENISH GRAY TO WHITE
[RERENI
[RERENI
100K>!""""*{TO VERY LIGHT GRAY TO TRANSLUCENT;

™ vmees I 11 1 111
™ vmees I 11 1 111
™ vmees I 11 1 111
™ vmees I 11 1 111
o @ [Tmrrnnnnnd
(@) T T R T T T B B —
O = v | /0SS e
{0> <0 100K>|
™ vmees I 11 1 111 i
§ === "MOSTLY QUARTZ FRAMEWORK WITH 3-5 % DARK
______ - 1
§ _____ ok Flare Ht. 100K> """
_____ MAX GAS 113u
== . """'"MLITHICS VISIBLE IN SAMPLE; VISIBLE CHLOR
______ - 1 [ARRRN|
V| e memn biannal
______ _.. . 100K>
_____ MAX GAS 131u n
== . ~-ITE CRYSTALS IN SAMPLE; VERY COARSE TO
______ - 1 [ARRRN|
o 100K>
______ - 1 [ARRRN|
_____ — — '''"'""COARSE TO MEDIUM GRAIN SIZE; FAIR TO
™ ™= I 1 1 1 01 1
§ = == 00 "
IS = == WELL SORTED; SUBROUND TO ROUND GRAINS;
M ™= I 1 1 1 01 1
( o el
M ™= I 1 1 1 01 1 [ARRRN|

1 OW TO MODERATE SPHERICITY: VISIBLE PITS



PR ]

Do i s SR

0099

0049

N

CG 347u

i

\ o\
MW IN\‘;‘Q.Z\VIS\‘49 H9.5
|

/

/o
[ ] ]

) |
MW OUT d2 \/\IS 51 pH 8.9

IN 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.

SHALE = VERY LIGHT GRAY TO LIGHT BROWNIS

-H GRAY TO PREDOMINATELY YELLOWISH GRAY;

MAX\GAS 197u

CG]-Z‘?‘UC

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,;

NS

7 N
A x\

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

TENACITY; PREDOMINATELY HACKLY TO PLANAR

'TO OCCASIONALLY BLOCKY FRACTURING;

CUTTINGS TEND TO BE WEDGE LIKE TO SEMI



Al

0089

Pl

A A

<100 P

A

0069

)

/-

ITABULAR IN HABIT; DULL EARTHY TO SEMI

""""GREASY LUSTER; GRITTY TO SILTY TEXTURE;

§ MAX GAS 145u

""""""GRADES INTO MEDIUM GRAIN SANDSTONE.

SANDSTONE = TRANSLUCENT TO VERY LIGHT

GRAY TO LIGHT BROWNISH GRAY; PREDOMINATE

-LY QUARTZ FRAMEWORK WIT 2-3% DARK LITH-

;

CG 246u

ICS VISIBLE IN SAMPLE; FINE TO MEDIUM TO

COARSE GRAIN SIZE; GRAIN SUPPORTED; LOW

''"""TO MODERATE SPHERICITY; GRAINS HAVE A

""""SLIGHT POLISH APPERANCE; SUB-ANGULAR TO

SUB-ROUND; WELL TO VERY WELL SORTED;

...... I |KK
______ ||||||||KK
—— |KK

oy

CG 265u

CALCITE CEMENTATION DUE TO MODERATE

REACTION IN DILUTE HCI; NO VISBLE HYDRO-

CARBONS IN SAMPLE.

LIMESTONE = 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



g@ 7192'

%

|

{

|

00TZ.

00¢.

MAX GAS 33u

TO MATTE TO SMOOTH TEXTURE; NO OTHER

VISIBLE BEDDING FEATURES.
[ARRRNI

SILTSTONE = VERY LIGHT GRAY TO LIGHT

""""GREENISH GRAY TO LIGHT BLUISH GRAY;

""" CRUNCHY TO STIFF TO TOUGH TENACITY;

""""IRREGULAR TO SEMI PLANAR FRACTURING;

CUTTINGS TEND TO BE PLATY TO TABULAR TO

'"""SEMI WEDGE LIKE IN HABIT; SLIGHT GREASY

'TO SPARKLING TO OCCASIONALLY DULL EARTHY

SCALE GAS <0-1000>

LUSTER; SILTY TO GRITTY TO SEMI GRANULAR

TEXTURE; NO OTHER VISIBLE BEDDING
[ARRRNI

FEATURES.

""""MSHALE = LIGHT GREENISH GRAY TO LIGHT

CG 3067u

BLUISH 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

MAX GAS 447u

CL 130! V.5 SOL 5.

N
| CA 60 MBT

\

\ \ \

| |
\ \
24 HR MUl&) LOSS:| 176/7.0
U i

\

'TO FLAKY IN HABIT; DULL EARTHY TO SEMI

"MUNGREASY LUSTER:; SMOOTH TO MATTE TEXTURE




>
=
=

i
ﬁT TOUR

A s

o AP

:
s
i

N
{

00€L

oovL

{
MW IN 9.2 */IS #3 d“H 9.

/ /]

/ ,'/’

/ " f
MW OUT 9.3 VI$ 53 pH 9.4

'"""\GRADES INTO A THIN CARBONACEOUS SHALE.
[ARRRNI

"""""/OHIO CREEK SANDSTONE = VERY LIGHT GRAY

"'""""TO TRANSLUCENT TO WHITE; COARSE TO VERY

COARSE GRAIN; MOSTLY QUARTZ WITH 1-3%

"""""DARK LITHICS VISIBLE IN SAMPLE; UNCONSOL

""""""-IDATED; PREDOMINATELY LOOSE GRAINS TO

FEW GRAIN SUPPORTED CUTTINGS; CONSISTS

3 G 1125u

OF CALCITIC CEMENTATION WITH MODERATE

"""EFFERVECSING REACTION TO DILUTE HCL; MED

"'"*"*""-JUM-FINE TO MEDIUM-COARSE GRAINED; FAIR

""" TO POOR SORTING; SUB-ANGULAR TO ANGULAR

TO SUB-ROUNDED ANGULARITY; LOW TO MODER

%Ax GAS 225u

""""-ATE SPHERCITY; VERY THIN COAL LAMINAE

""""VISIBLE IN SHALE CUTTING, NO OTHER DISTI

"'"""-NGUISHABLE SURFACE FEATURES PRESENT IN

SAMPLE; ACCESSORY MINERAL PYRITE VISI

-BLE IN CONTACT WITH SANDSTONE AND LARGE

&

I\/I\W IN 93\2 v

N

;53 H9.9

IAMOUNT OF CALCITE CUTTINGS PRESENT IN

CARBONACEOUS SHALE = DARK BROWNISH GRAY



<100 0>

<50 0>
WF 85 !

72§

00S.

0092

MAX GAS 181u

'TO BROWNISH BLACK TO OLIVE BLACK; SLIGHT

-LY DENSE TO SLIGHTLY CRUNCHY TENACITY;

IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR TO

EARTHY-HACKLY FRACTURE; SUB-TABULAR TO

Flare Ht.

e — - = = 'ERLE]
e e - [
e — - = = 'ERLE]
—_————imim [
—_————imim [

—— - [ | (N

—— - [ |

—— - [ | (N

—— e (RN R RN MAX GAS 227u (TITTLL

_—— [ T I B | (N

P TSR  ( IY B T

P TSR  ( IY B T (N

PR CG 1579u T

P TSR  ( IY B T (N

P TSR  ( IY B T

P TSR  ( IY B T

P TSR  ( IY B T (N

e MAX GAS 284u (TITTLL
(NN
(NN

SUB-NODULAR TO OCCASIONAL ELONGATED

CUTTINGS HABIT; DULL TO EARTHY DULL TO

OCCASIONAL VERY SLIGHTLY SEMI-SPARKLING

LUSTER; SLIGHTLY CLAYEY TO VERY SLIGHLTY

GRITTY TEXTURE; VERY THIN COAL LAMINAE

VISIBLE IN CARBONACEOUS SHALE CUTTING,

NO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; ACCESSORY

MINERAL PYRITE PRESENT IN SAMPLE.

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

GRAY 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

HABIT; DULL TO EARTHY DULL TO OCCASIONAL

SEMI-SPARKLING LUSTER; SLIGHTLY CLAYEY
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—

F 800 @ 7748

A

i
3
:

PN Y RO

0042

0082

'"""""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

""""PRESENT; ACCESSORY MINERAL PYRITE PRESEN

""**"-T IN SAMPLE.

"""SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

MAX GAS 665%u

MEDIUM LIGHT GRAY TO OCCASIONAL LIGHT
[ARRRNI

"""*""BLUISH GRAY; SLIGHTLY TOUGH TO MODERATEL

"'""*"-Y DENSE TENACITY; IRREGULAR TO SUB-BLOC

""" -KY TO SUB-PLANAR TO EARTHY FRACTURE;
[ARRRNI

OCCASIONAL MASSIVE TO WEDGE LIKE TO

|
CG 1294u

"""""ELONGATED TO OCCASIONAL PLATY CUTTINGS

"""""HABIT; DULL TO EARTHY DULL TO OCCASIONAL

SEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

M*M-TELY SMOOTH TO SLIGHTLY CLAYEY TO VERY

"MSLIGHLTY SILTY TEXTURE; VERY THIN LAMINA

-E VISIBLE IN SHALE CUTTING, OCCASIONAL

MOTTLING OF SHALE VISIBLE, NO OTHER DIST
[ARRRNI

-INGUISHABLE STRUCTURAL FEATURES PRESENT



7

iF 700 @ Y935

o .

zloi<>§§aap

e A

(0>

;50 vg WOB
DA

0>

E

0062

0008

[8

""""""IN SAMPLE; ACCESSORY MINERAL PYRITE PRES
[ARRRNI

""*""MSANDSTONE = OFF WHITE TO WHITE TO VERY

""""LIGHT GRAY TO TRANSLUCENT; QUARTZ DOMINA

-TE FRAME WORK; PREDOMINATELY LOOSE

GRAINED WITH FEW GRAIN SUPPORTED CUTTING

CG 591u

1K>KAC

""""""-S; CONSISTS OF CALCITIC CEMENTATION WIT

-H LIGHT REACTION TO DILUTE HCL; MATRIX
[ARRRNI

"""""CONTAINS 1 TO 3% DARK LITHIC FRAGMENTS;

MEDIUM TO MEDIUM-COARSE GRAINED; FAIR

'TO VERY POOR SORTING; SUB-ANGULAR TO

< Cc02
<0 Flare HEt:
CG

10K>K

100>

MAX GAS 874u

<10 T~
§&VV|N?j;§|

¢

""""""ROUNDED TO SUB-ROUNDED ANGULARITY; LOW

''"""TO MODERATE SPHERICITY; GRAINS HAVE A
[ARRRNI

SLIGHT POLISH APPEARANCE; FRIABLE TO FIR

""""""-M FRIABLE; NO VISIBLE HYDROCARBONS IN

MAX GAS 124u

MAX GAS 160u

SHALE = VERY LIGHT GREENISH GRAY TO VERY

""""LIGHT GRAY; CRUNCHY TO BRITTLE TO SEMI

"""""CRUMBLY TENACITY; PREDOMINATELY PLANAR

TO SLIGHT HACKLY FRACTURING; CUTTINGS



A A A M

00¢8

00€8

'"'""TEND TO BE PLATY TO FLAKY TO SEMI BLADED

IN HABIT; DULL EARTHY TO SEMI GREASY TO

SLIGHT WAXY LUSTER; SMOOTH TO CLAYEY TO

"""SLIGHT MATTE TEXTURE; NO OTHER VISIBLE

BEDDING FEATURES.

CARBONACEOUS SHALE = GRAYISH BLACK TO

"""*"""MEDIUM DARK GRAY TO LIGHT OLIVE GRAY TO

""" [MEDIUM BLUISH GRAY; CRUNCHY TO CRUMBLY

'TO BRITTLE TENACITY; HACKLY TO SEMI

MAX CO2 14662ppm

MW IN é.s IS 52 pH 9/5
(
N

9.3\VIS 57 pH 9.4

BLOCKY TO PREDOMINATELY PLANAR TO

"""MSPLINTERY FRACTURING; CUTTINGS TEND TO
[ARRRNI

BE PLATY TO THINLY TABULAR TO SEMI WEDGE

LIKE IN HABIT; DULL EARTHY TO SEMI
[ARRRNI

GREASY TO OCCASIONALLY SPARKLING TO

""""SLIGHT FROSTED LUSTER; PREDOMINATELY

""" GRANULAR TO GRITTY TO OCCASIONALLY

SMOOTH TO CLAYEY TEXTURE; VISIBLE DEGASS

""""""-ING ALONG CARBONACEOUS LAMINAE; VISIBLE

BANDS OF CARBONACEOUS MATERIAL.

SANDSTONE = WHITE TO TRANSLUCENT TO



} 1)
(

""VERY LIGHT GRAY TO LIGHT BROWNISH GRAY;

PaN

"*""MMOSTLY QUARTZ FRAMEWORK WITH 3-4% DARK
[ARRRNI

Rl
th
iR
th
th
i
th
il

==t N

i \ |

==t “ \“

T T T O T Y T L

i TL I N I B Y B B /

- MAX GAS 222u {

== ""*""MLITHICS VISIBLE IN SAMPLE; UNCONSOLIDATE

™ i 1 1 1 1 1 1 1 1 - [RERENI
™ i 1 1 1 1 1 1 1 1 ‘ [
==t || e GRAINS DUE TO BIT ACTION; FIRM FRIABLE
TS T T TR T T Y T | .
™ i 1 1 1 1 1 1 1 1 \ [RERENI
4 ==t L FTO MODERATE HARD TO PREDOMINATELY
[ —— e 111 \ o
[ ——— | 1 1 1 ) :‘
WF 500 77 - 92u { "
= R 10000000 | FRIABLE; SUB-ROUND TO WELL ROUNDED GRAIN
SIITTL hporwas /L
= — P PAIAG
= ——m 1 1 - /
- T CG 1239u I
= - | ml-S; LOW TO MODERATE SPHERICITY; GRAINS
[ MW 9.4 VIS 54/PV 13 YP 29 ‘
[ ——— | 1 1 1 /,"/ / [
e / / e HAVE A SLIGHT POLISH APPEARANCE; FAIR TO

\
(N

API‘FL 75 GELS 10/16/23 PH 9.8

0078

\ (TITTLL
(N

"""""POORLY SORTED; VERY COARSE TO COARSE TO

CL 1300 %2 MBI 17)5 SOL 5.7

&;

MEDIUM TO GRANULAR GRAIN SIZE; CALCITE

"""""'\CEMENTATION DUE TO MODERATE REACTION IN

DILUTE HCI; NO VISIBLE HYDROCARBONS IN

""""'SAMPLE; GRAIN SUPPORTED; GRADES INTO A

""*"MSILTY CARBONACEOUS SHALE.

NIGHT T e

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

GRAY TO MEDIUM GRAY TO LIGHT BROWNISH

¢ e NN

GRAY TO OCCASIONAL BROWNISH GRAY; SLIGHT

0058
l
1

< Cc0o2 10K>

-LY TOUGH TO MODERATELY DENSE TENACITY;

< Flare Ht. 100><10 100K>

"""IRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY

il T T N N T B |

e <10 100K>[

= =" m 1 1 1 1 01 1 "

=R | FRACTURE; OCCASIONAL MASSIVE TO ELONGATE
:_—_—- I|I I|I I|I I|I III IlI /;‘ |‘|‘|‘|‘|‘n‘w

_ <10“‘ | 100K>|

: =l \\ i

=TT ) -D TO SUB-TABULAR TO SUB-NODULAR CUTTING




A A Pnon o 2 g

A

-

:

7/26/2010

:

0098

0048

-S HABIT; DULL TO EARTHY DULL TO OCCASIO

AX GAS 574u

-NAL SLIGHTLY SEMI-SPARKLING LUSTER; SLI

-GHTLY CLAYEY TO VERY SLIGHTLY GRITTY
[ARRRNI

""" TEXTURE; POOR GRADE SILTSTONE VISIBLE

GRADING AND BEDDING WITH POOR GRADE SAND

-STONE, VERY SMALL AMOUNT OF COAL VISIBL

-E EFFERVECSING IN SAMPLE, NO OTHER DIST

-INGUISHABLE STRUCTURAL FEATURES PRESENT

""" ACCESSORY MINERAL PYRITE AND SEVERAL

"""*"""MEDIUM SIZED RHOMBIC CALCITE CRYSTALS

""""MPRESENT IN SAMPLE.

MAX GAS 282u

>

CG 191u

i ]
S b
’ ot
)Y
YN
>0
| \
.
)
SN
/ [
M IN94V|854pH
MWOUTéA IS53 pH 9.8

MAX GAS 1156u

TENACITY; IRREGULAR TO SUB-PLANAR TO EAR
[ARRRNI

""""-THY FRACTURE; MASSIVE TO WEDGE LIKE TO

ELONGATED TO OCCASIONAL PLATY CUTTINGS

HABIT; DULL TO EARTHY DULL TO OCCASIONAL
[ARRRNI

""""MSEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

[ARRRNI
""""SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
[ARRRNI
== MEDIUM LIGHT GRAY TO OCCASIONAL MEDIUM
[ARRRNI
"""""GRAY AND LIGHT BLUISH GRAY; MODERATELY
[ARRRNI
[ARRRNI

L"'"DENSE TO SLIGHTLY CRUMBLY TO CRUNCHY

-TELY SMOOTH TO SLIGHTLY SILTY TEXTURE;



VERY THIN COAL LAMINAE VISIBLE IN SHALE

/Lﬁ RIIITIIN | rosse
[ = = 1 11 | ( | [ARRRNI

Tem e \‘ ‘ ‘ ""*"MCUTTING, VERY SMALL AMOUNT OF CARBONACEO

[ im0 .
————-- [ | | -S SHALE VISIBLY EFFERVECSING, NO OTHER

- - [
TR T N | ‘ ‘

T NN RN | | )

/ [
p—— =10 ‘/ “ ‘\‘
== =TT T TR “\ L = DISTINGUISHABLE STRUCTURAL FEATURES PRES
\ ) [y
[ e
;/ [ [y

‘ | """""-ENT; ACCESSORY MINERAL PYRITE PRESENT

"IN SAMPLE.

(-
\ [y

MW IN 9.4 VIS(53 pH 10(0
P P’ P CARBONACEOUS SHALE = DARK BROWNISH GRAY

\ ‘\‘ \ |

MW OUT 9.4\3 VIS 51 pH 99

'TO BROWNISH BLACK TO OLIVE BLACK; MODERA

e e N [

——— i \ '"""""-TELY DENSE TO SLIGHTLY CRUNCHY TENACITY
\

o [ J/

\]

/i

; IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR

"""*"*"TO EARTHY-HACKLY FRACTURE; SUBT-TABULAR

MAX'GAS 375u

TO SUB-NODULAR TO OCCASIONAL SEMI-PLATY

"""""MCUTTINGS HABIT; DULL TO EARTHY DULL TO
[ARRRNI

- LI B R | | “ m

ittt trevreet N = ISEMI-SPARKLING TO SEMI-GREASY LUSTER;

------ LI R B B | ( [ARRRNI

L R I B B | “ [ARRRNI

trrerivand ( ""*"VISIBLE CARBONACEOUS BANDS THROUGH OUT
(/

. / / [ARRRNI

A SANDSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO VERY LIGHT OLIVE GRAY;
[ARRRNI

CG 1018u ’ ‘
T
i | | ~+-MOSTLY QUARTZ FRAMEWORK WITH 4-5% DARK
VS
UL el ITHICS VISIBLE IN SAMPLE: COARSE TO MED

0068




<1oo$ 0>

PP 2

GPM 648

0006

00T6

GAS 1971u

LLLL
v
e

100K§

-IUM TO OCCASIONALLY FINE GRAIN SIZE;

POOR TO FAIR SORTED; SUBROUND TO SUB-

MW OUT 9.4VIS 47 pH 9/4
N N L

M/eth/ ci

AT
Bhn -2/

100K>|

IJANGULAR TO ANGULAR GRAINS; MODERATE TO

HIGH SPHERICITY; GRAINS HAVE A SLIGHT

100K

FROSTED TO SEMI PITTED APPEARANCE; FIRM

FRIABLE TO MODERATE HARD; UNCONSOLIDATED

GRAINS DUE TO BIT ACTION; GRAIN SUPPORT-

CG 1364u

|IED; NO VISIBLE HYDROCARBONS IN SAMPLE;

ISILTSTONE = LIGHT GREENISH GRAY TO LIGHT

IBLUISH GRAY TO OCCASIONALLY LIGHT BROWN-

ISH GRAY; STIFF TO CRUNCHY TENACITY;

91u

BLOCKY TO PREDOMINATELY HACKLY TO SEMI

""*"*"""PLANAR FRACTURING; CUTTINGS TEND TO BE

PLATY TO FLAKY TO SEMI ELONGATED TABULAR

IN HABIT; DULL EARTHY TO SLIGHT GREASY

'TO SEMI FROSTED LUSTER; GRITTY TO SILTY

MAX.GAS 513u

GAS 534u

'TO SEMI CLAYEY TEXTURE; NO OTHER VISIBLE

BEDDING FEATURES.

SHALE = VERY LIGHT GRAY TO VERY LIGHT

BROWNISH GRAY TO BLUISH GRAY; CRUMBLY



00€6

00v6

[
VIR

N
W IN 9.4 VIS 53 pH 99
{

2 \ )

'TO BRITTLE TENACITY; PREDOMINATELY

"""""PLANAR TO HACKLY TO SLIGHTLY IRREGULAR
[ARRRNI

"""MCUTTINGS HABIT; DULL EARTHY TO SEMI WAXY

'TO SLIGHT GREASY LUSTER; MATTE TO SLIGHT

""MSILTY TO SMOOTH TO CLAYEY TEXTURE; NO

MAX GAS 639u

p
MW OUT 9/\(5 ?7/p 9.4

OTHER VISIBLE ACCESSORY MINERALS IN

"""MSANDSTONE = WHITE TO TRANSLUCENT TO VERY

LIGHT GRAY; MOSTLY QUARTZ FRAMEWORK WITH

' FARE

J
§§ G 1763u

AX CO2 6699ppm

{

|

|
)

|
MUD DATA 932<8\

NN
/ / {

9.4 VIS 50PV 13 'YP'

4-5% DARK LITHICS VISIBLE IN SAMPLE;
[ARRRNI

"""""PREDOMINATELY GRAIN SUPPORTED WITH FAIR

""""MAMOUNT OF LOOSE GRAINS PRESENT; MEDIUM-

/ /"""FINE TO MEDIUM-COARSE GRAINED: FAIR TO
/ [RERENI
API FL 6.4 GELS 10/13/18 PH 9.8 |
614 %; O/13/18PH OB | . \IODERATELY WELL SORTING; SUB-ANBULAR TO

OFF GAS BUSTER

\ [

CL 1200 C‘% %O MBT/17.5 SO
] )
F

24 HR MUD LOSS:
W

IANGULAR TO SUB-ROUNDED ANGULARITY; LOW

6.0 |
[ARRRN|
[ARRRN|
I'"ITO MODERATE SPHERICITY; POOR GRADE SILTS
[ARRRN|

"'"""-TONE VISIBLE GRADING AND BEDDING WITH

""""""POOR GRADE SANDSTONE, VERY SMALL AMOUNT

"'""""'OF CARBONACEOUS SHALE VISIBLE EFFERVESCI

-NG IN SAMPLE, NO OTHER BEDDING OR OTHER

DISTINGUISHABLE SURFACE FEATURES PRESENT



otk

<100 RO 0>

<50 Avg WOB 0>

712712

W

i

l

W7

WF 300

i

0056

0096

g
MngAwsyﬁHQ

<

e

""" NO ACCESSORY MINERALS PRESENT IN SAMPL

OFF GAS BUSTER

1K>y

<10

CARBONACEOUS SHALE = DARK BROWNISH GRAY

""" TO 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-

<0

<0

§ CG 2466u

10K>y

<10

5
%9@%4 é

7

""" TABULAR TO OCCASIONAL SUB-NODULAR TO

"""""OCCASIONAL ELONGATED CUTTINGS HABIT; DUL
[ARRRNI

"""""-L TO EARTHY DULL TO SEMI-GREASY TO OCCA

-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

MINERAL PYRITE PRESENT IN CONTACT WITH

'""""/CARBONACEOUS SHALE CUTTING, PRESENT IN

G 529

/
MW IN 9.4 VI

Sspp 9.7

g AMPLE.

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
[ARRRNI

GRAY TO OCCASIONAL MEDIUM GRAY: SLIGHTLY



DAY TOU

GPM 648

0016

0086

)
[ |
\ \
((
Mwou\94w§4pH94

DENSE TO SLIGHTLY TOUGH TENACITY; IRREGU

N O N

\>}\E}

‘\\‘ \\\
gt

e
_—
-
\
N

/
[
|
/
\

>,
/\

\

LAR TO SUB-PLANAR TO EARTHY HACKLY FRAC

-TURE; SUB-TABULAR TO SUB-NODULAR TO OCC

"""""ASIONAL SUB-PLATY CUTTINGS HABIT; DULL

TO EARTHY DULL TO OCCASIONAL SEMI-SPARKL

""**"-ING LUSTER; SLIGHTLY GRITTY TO VERY SLI

MAX GAS 488u

2570u

-GHLTY GRANULAR TEXTURE; POOR GRADE SILT

-STONE VISIBLE GRADING WITH POOR GRADE

SANDSTONE, NO OTHER DISTINGUISHABLE STRU

"""""-CTURAL FEATURES PRESENT; NO ACCESSORY

MINERALS PRESENT IN SAMPLE.

MAX GAS 1205u

"""""SHALE = VERY LIGHT GREENISH GRAY TO VERY
[ARRRNI

LIGHT BLUISH GRAY TO OLIVE GRAY; IRREG-

ULAR TO PREDOMINATELY PLANAR TO SEMI

""" [HACKLY FRACTURING; CRUMBLY TO CRUNCHY

] Y™ T R T I N |
kel ETTERRTRRNIT

kel ETTERRTRRNIT

MAX GA$ 629u

MW IN 9.4 VIS 48 p
\

S~

MW OUT 9.4 V/S

'TO BRITTLE TENACITY; CUTTINGS TEND TO BE

PLATY TO FLAKY TO SEMI ELONGATED TABULAR

"""""IN HABIT; DULL EARTHY TO SEMI GREASY TO

SLIGHT WAXY LUSTER; SMOOTH TO CLAYEY TO

=SEMI MATTE TEXTURE; NO OTHER VISIBLE

kel ETTERRTRRNIT
] Y™ R T T I N |

M AS 597u

BEDDING FEATURES; A FEW NACHOLITE
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<50

Avg

0000T
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il PATTRRRTERERT

-
ey PTI N T B |
-
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-
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-
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-
=l -1 1 1
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=l -1 1 1
-
kel T B I |
-
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-
kel T B I |
-

=l -1 1 1
-

CRYSTALS VISIBLE DUE TO CAVINGS.

COAL = BLACK TO MEDIUM GRAYISH BLACK TO

OLIVE BLACK TO PREDOMINATELY BROWNISH

CG 132

S 1258u

B

GRAY TO BROWNISH BLACK; CRUNCHY TO

CRUMBLY TO BRITTLE TENACITY; IRREGULAR

'TO BLOCKY TO PREDOMINATELY CONCHOIDAL

<0

CG 2189
Tt (%as

1K>y

<10

100K>}

FRACTURING; CUTTINGS TEND TO BE NODULAR

'TO WEDGE LIKE TO SEMI BLADED IN HABIT;

<0

<0

Flare Ht.

100>

<10

5

100K:

0 >‘mm
0 (N

00K>]

AX GAS

MW OUTg.A\‘/Iég’iBhII 9,
g g

DULL TO FROSTED TO SPARKLING TO SEMI

GREASY TO WAXY LUSTER; SMOOTH TO MATTE

'TO SLIGHT GRITTY TO CLAYEY TEXTURE;

VISIBLE DEGASSING THROUGH OUT THE SAMPLE

; VISIBLE PYRITE BANDS.

CARBONACEOUS SHALE = OLIVE GRAY TO LIGHT

BROWNISH GRAY TO BROWNISH GRAY; BRITTLE

TO CRUMBLY TO CRUNCHY TENACITY; HACKLY

'TO PLANAR FRACTURING; CUTTINGS TEND TO

BE WEDGE LIKE TO SEMI TABULAR IN HABIT;

DULL TO FROSTED TO SEMI SPARKLING LUSTER

: GRITTY TO SILTY TEXTURE:; VISIBLE BEDS



MUD DA?’-\ @/1@8
i [

- — - ) D
C{é i ’ 58 PiiOF CARBONACEOUS MATERIAL IN SAMPLE.

00T0T
I
I

= T MW 9.5 VIS 50 P\-16-YP 25
[ = 1 g /“ /
NIGHT TOUR mmm Tt & 004y Rl
oo  r
|
|

=TT API FL%A QE% 8/914PHO6 |

e et (o
i N *;\\% SANDSTONE = LIGHT GRAY TO LIGHT BROWNISH

= . CL 1300'CA 40MBF17550( 6.4 ||
L ——-.| o \ ‘\1\
- " | ||
=== e L ~++“[GRAY TO OCCASIONAL BROWNISH GRAY WITH
. e 24HRJMUDL§);§SS: 987.9
L gy \-
i P /P Bl ACK AND MODERATE BROWN HUES; QUARTZ
:: ___._- .I. .I. .I. .I. .I. \ “\\\ l‘l‘l‘l‘l‘l\‘\
i ) //\ """ DOMINATE FRAME WORK; PREDOMINATELY GRAIN
[ — e 1110 ‘\ “‘:‘

P /) ~----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;

MEDIUM-COARSE TO COARSE GRAINED; FAIR TO

""""POOR SORTING; SUB-ANGULAR TO ANGULAR TO

00201

"'"""SUB-ROUNDED ANGULARITY; LOW TO MODERATE

""""SPHERICITY; POOR GRADE SILTSTONE VISIBLE

GRADING WITH POOR GRADE SANDSTONE, NO
AS BUSTER OFF

//

MW IN 9.5(VIS/54(pH 0.8
/

/

.

MW OU}( 9.5N|éK 52 pH 10.1

"""""OTHER DISTINGUISHABLE SURFACE FEATURES

PRESENT; NO ACCESSORY MINERALS PRESENT

MAX GAS 78

7/28/2010

"""""MSILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
MAX GAS 1473u

""**"-Y TO OCCASIONAL MEDIUM LIGHT GRAY TO YE

2
)

)T

-LLOWISH GRAY TO VERY LIGHT BROWNISH



é

DAY TOL%R é

GPM 648

<100 ROP 0>

<50 vg WOB 0>

e

00701

00S0T

'"""GRAY; MODERATELY TOUGH TO MODERATELY

DENSE TENACITY; IRREGULAR TO SUB-PLANAR

"'"""TO EARTHY-HACKLY FRACTURE; SUB-TABULAR

""""TO SUB-NODULAR TO OCCASIONAL MASSIVE CUT

-TINGS HABIT; DULL TO EARTHY DULL TO SEM

OFF THE CHOKE

§c

MAX GAS 745u

I-SPARKLING LUSTER; SLIGHTLY GRITTY TO

D DATA @ 10;;87:/; )
(.

VERY SLIGHTLY GRANULAR TEXTURE; POOR GRA

-DE SILTSTONE VISIBLE BEDDING AND GRADIN

-G WITH POOR GRADE SANDSTONE, NO OTHER

f@ﬁs 1143u

|
§L 1300 CA 40 MB

|
W IN 9.5 Vl# 50
|

CARBONACEOUS SHALE = OLIVE GRAY TO GRAY-
[ARRRNI

ISH BLACK TO MEDIUM GRAY; BRITTLE TO

CRUMBLY TO CRUNCHY TENACITY; HACKLY TO

"""""IRREGULAR TO SLIGHT BLOCKY FRACTURING;

CUTTINGS TEND TO BE PLATY TO SLIGHT NOD-

GAS 1016u

iAX
Ttl Gas

W OUT 9.5§/IS€‘52 QH 9.

ULAR TO SEMI WEDGE LIKE TO SLIGHT TABULA

-R IN HABIT; PREDOMINATELY FROSTED TO

""""MSPARKLING TO SEMI GREASY TO OCCASIONALLY

DULL EARTHY LUSTER; GRITTY TO SEMI GRAN-

100K>""""ULAR TO SILTY TEXTURE; THIN LAMINAE OF

02

Flare Ht.

MAX CO2 11536ppm

(N
10 K>|||||m

CARBONACEOUS MATERIAL; VISIBLE DEGASSING

100K>

/=FROM MOST OF SAMPLE.
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DAY WORK %
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0090T

00401
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""""MSANDSTONE = LIGHT BROWNISH GRAY TO LIGHT

"""""GRAY TO WHITE TO OCCASIONALLY TRANSLUCEN

e

::--"llllllllllKK

—— ]

—:—-lllllllllanK

T I R R B IKK
Tl |
= e I 1 1 1 1 IKK

::--"llllllllllKK

e

::--"llllllllllKK

Sl

e ETRRTRRRRTY |

EE-i

-

CG 3850u
DR

\\“{\1‘

A&\\

-T; MOSTLY QUARTZ FRAMEWORK WITH 7-8%
[ARRRNI

"""""DARK LITHICS VISIBLE IN SAMPLE; VISIBLE

""""""BANDS OF CARBONACEOUS MATERIAL; VERY

COARSE TO COARSE TO MEDIUM GRAIN SIZE;

""""POOR TO FAIR TO OCCASIONALLY VERY POORLY

it BREEREE
T Tm-. i
p— -1 1

EE-i

MMAX GAS 2335u

N\

MAX GAS-Z169u

A

/\/\ .

Y

[ T

\

7
A

&

&

N
AV

N2

MW OUT 9.5 VIS 51 pH 0.5
\

=SORTED; ANGULAR TO SUB-ANGULAR GRAINS;

MODERATE TO HIGH SPHERICITY; GRAINS HAVE

"""""A SLIGHT FROSTED APPEARANCE; FIRM FRIABL
[ARRRNI

''""""-E TO MODERATE HARD; UNCONSOLIDATED

GRAINS DUE TO BIT ACTION; GRAIN SUPPORTE

GE OUT SHAKER SCR

—
c-s/,;,gi /
1
WMUD DA'I%@ ‘;@é%a'
<
L |

T
MW 9.5 VIS 52 PV 16 YP 22
Vo

!
[ //

PIFL 6.6 q;?Léﬁ\%ms H 10.0
| ]

''""""-D; CALCITE CEMENTATION DUE TO HIGH

REACTION IN DILUTE HCI; NO VISIBLE HYDR

=HYDROCARBONS IN SAMPLE.

TRIP OUT OF THE HOLE FOR A NEW BIT

L7.2

L
L 1300 cﬁp i{mﬁn.s
// /‘
\

24 HR MLﬂJI;O/’S :
N S

@10,713' ON 07/28/2010.

SILTSTONE = MOTTLED GRAYISH TO LIGHT
[ARRRNI

YELLOWISH TO LIGHT BLUISH GRAY:; CRUNCHY



WOB 21-22

RPM 58-60

GPM 406

NIGHT TOUR :

>

0080T

0060T

'TO STIFF TO TOUGH TENACITY; BLOCKY TO

==l 1 o
TR
==l 1 o
TR
==l 1 o
TR
==l 1 o
TR

MAX CO2 20284ppm

<\\\\‘

WWW

PREDOMINATELY PLANAR TO HACKLY FRACTURIN

-G; CUTTINGS TEND TO BE PLATY TO FLAKY
[ARRRNI

""" TO SLIGHT ELONGATED TABULAR IN HABIT;

SEMI SPARKLING TO SLIGHT FROSTED TO SEMI

""""GREASY LUSTER; SILTY TO SEMI GRANULAR TO

MAX GAS
N

849u

\

g

AX CO2 21392ppm

N
%

7

L

D72,

YR

2

N/

=3

JUD DATA @ 1(983\1

}

W 9.5 VIS(53| PCIAY 28

L

%:

"GRITTY TEXTURE; GRADES INTO A FINE GRAIN

"""""SANDSTONE; NO OTHER VISIBLE BEDDING

""MFEATURES.

COAL = GRAYISH BLACK TO BROWNISH BLACK

TR

==l 1 o
TE

T TE
kel [ TN T O T |

T TE

c

MAX CO2-9452ppm ‘

AMAX GAS 1738u

| |
WOUTQﬁVI{S "50 pH 8.9
\

\ \
API FL 6.8 GELé ;/13/1 PHO.8

)

77

27

!

-

=

w

o

o

0O

>
N

0 MBT 17.5 SOL 7.5

W

D

%

HHR MUD LOSS \VJ.O72 2

"'""""TO OLIVE BLACK TO BLACK; STIFF TO SLIGHT
[ARRRNI

IMALLEABLE TO SEMI CRUNCHY TENACITY;

""""IRREGULAR TO BLOCKY TO SEMI CONCHOIDAL
[ARRRNI

"""FRACTURING; CUTTINGS TEND TO BE WEDGE-
[ARRRNI

"""""LIKE TO ELONGATED TABULAR TO SLIGHT

kel [ TN T O T |
E T i
kel [ TN T O T |
E T i
kel [ TN T O T |
E T i
kel [ TN T O T |
E T i

e =P 1 110

m—El i
e =P 1 110

e =P 1 110

e =P 1 110

e =P 1 110

e =P 1 110

N

MAX

@2 4540ppm

BLADED IN HABIT; DULL WAXY TO SEMI

"""""GREASY TO SLIGHT SPARKLING LUSTER;

"""""OCCASIONAL SMOOTH TO SEMI-SILTY TO SEMI-

ABRASIVE TEXTURE; COAL CUTTINGS OBSERVED

''"""TO BE EFFERVECSING MODERATELY HIGH; POOR

==l 1
TR
==l 1
TR

cpec—

""MUNGRADE SILTSTONE VISIBLE BEDDING WITH POO
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000TT

00TTT

el L
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TR
==l 1 o
TR

==l 1 o
TR

el [T I |

=0
el [T I |

el [T I |
-

el [T I |

=0
el [T I |

el [T I |

/f CG 1547u

MAX GAS 1771u

| |
\J\
¢ (¢
)
“\ \\
Methc:l

-R GRADE CARBONACEOUS SHALE CUTTINGS,

NO OTHER DISTINGUISHABLE LAMINAE OR OTHE

R DISTINGUISHABLE STRUCTURAL FEATURES

N Ttl Gas
N
\
0) co2
<0 Flare Ht.

100K>"""
—

100K>/"

J 1]
/Ethn¢2
‘i Ly
||
\\
\feﬁtc-
\ IN95+ ‘53pH
||
WOUT95+\/ISSOp 9.1
; ;
{

i
L

CG 1671u

"
— VAN —
S -
~—

SPARKLING TO SEMI-GREASY LUSTER; SLIGHTL

5

Lo

Vo \

U
MAX GAS 1105u ) )

/ / /

(L

\ \

| \

||

1)

|

I

/

[ [

| |

U

\ \

\\
AX GAS 1296u /

| [

\ | \
CG 1678u “ ‘ ‘

PRESENT; NO ACCESSORY MINERAL PRESENT

"IN SAMPLE.

CARBONACEOUS SHALE = DARK BROWNISH GRAY

"TO BROWNISH BLACK TO OLIVE BLACK; SLIGHT

-LY TOUGH TO MODERATELY DENSE TO SEMI-

“CRUNCHY TENACITY; IRREGULAR TO SUB-BLOCK

:I—Y TO SUB-PLANAR TO EARTHY FRACTURE; SUB
-“:I—TABULAR TO SUB-NODULAR TO OCCASIONAL
VERY SLIGHLTY SEMI-PLATY CUTTINGS HABIT;

:IDULL TO EARTHY DULL TO OCCASIONAL SEMI-

-Y CLAYEY TO VERY SLIGHTLY GRITTY TEXTUR

-E; POOR GRADE CARBONACEOUS SHALE VISIBL

-E BEDDING WITH POOR GRADE SANDSTONE,

FAIR AMOUNT OF COAL VISIBLY EFFERVESCING

:IIN SAMPLE, NO OTHER LAMINAE OR OTHER DIS

-TINGUISHABLE STRUCTURAL FEATURES PRESEN

=-T: NO ACCESSORY MINERALS PRESENT IN SAM
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7/31/2010 == -__:_. R [
= —_—— — /
N ekl Y T TN | r |
o . H \ T
o = |
— |
: ) :\ ROLLINS SANDSTONE = WHITE TO OFF WHITE
q )
. |
iy YN | :‘ / =
- ," el TO TRANSLUCENT WITH FEW BLACK HUES; QUAR
e i | “ \ |
:::_-_.__” \) ) T
—— - Vo
—_—— - \ -TZ DOMINATE FRAME WORK; PREDOMINATELY
.- Voo
- \ \ i
W IN 9.5 VIS 54 pH 9.
- = i f § 5{1 pH S "'""LOOSE GRAINS WITH VERY FEW GRAIN SUPPORT
- ) ) ) i
- ]
{ - A T9.5 H
- = ce op o LQ,S <;le}9 PR =—ED CUTTINGS; CONSISTS OF SILICA CEMENTA

-TION WITH LITTLE TO NO REACTION TO DILU

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

-
o
>
S =
T

MAX GAS 1008u

| | | (TETTYT

o

/ 5‘[ / -THIC FRAGMENTS; MEDIUM TO MEDIUM-COARSE
‘ ‘ “ (RN

\‘ ‘ \:‘ i

) ) / """""GRAINED; FAIR TO POOR SORTING; SUB-ANGUL

/
§ (N

"""""-AR TO ANGULAR TO SUB-ROUNDED ANGULARITY

Il

MAX GAS 1035u

ROLLNSﬁ = i

00€TT
I

''""": LOW TO MODERATE SPHERICITY; POOR GRADE

"""*""SILTSTONE VISIBLE BEDDING WITH POOR GRAD

-E SANDSTONE, VERY SMALL AMOUNT OF COAL
[ARRRNI

""""VISIBLE EFFERVECSING IN SAMPLE, NO OTHER

VISIBLE BEDDING OR OTHER DISTINGUISHABLE

[

( [
| |
/ / SURFACE FEATURES PRESENT; NO ACCESSORY
| |
\ ”\ \\
MINERALS PRESENT IN SAMPLE.
‘\‘ [ i
N
\ (U
MAX GAS 853u / /
[ [
/ . i
/ [
// | T
/ /.
I
/ { " ICARBONACEOUS SHALE = GRAYISH BLACK TO
/ / /
/ ( (NRANNI
\‘ \ (TITTLL
(|
: ‘ \\ OLIVE GRAY TO BROWNISH GRAY; CRUNCHY TO




DAY TOUR E

TRANS-COZZ E @ 11470
<100 ROP 0>

<50 Avg WO 0>
COZZETTE @)/ 11511

TE

00STT

009TT

] YT R R B |
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] YT R R B |
-
] YT R R B |
-
] YT R R B |
-
] YT R R B |
-
] YT R R B |
-
el 1 110

bl (RRRRRRERE

p— [ U ]
TE

i (RRRLRREEE
el 1 110
el TRRRNERNTE
el 1 110
mEmm-

il (RRRRRREEN]

p— [ U ]
TE

-
——lllIIIIIIn
] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
kel ETTERRTRRNIT
] Y™ T R T I N |
-

kel ETTERRTRRNIT

O S BUSTER

AX GAS 1369u

CG 1822u

/o

>

W IN 95 VIS'59 pH 9.

%

(

MW OUT 9,5 VIS 54 pH 9.5

"""""CRUMBLY TO OCCASIONALLY STIFF TENACITY;

PREDOMINATELY HACKLY TO PLANAR TO SEMI
[ARRRNI

""" BLOCKY FRACTURING; CUTTINGS TEND TO BE

""""MPLATY TO FLAKY TO SEMI WEDGE LIKE TO

OCCASIONALLY BLADED IN HABIT; DULL EARTH

MAX GAS 958u

<0

-Y TO SEMI SPARKLING TO SLIGHT GREASY

LUSTER; GRITTY TO SEMI GRANULAR TO SILTY

=TEXTURE; VISIBLE BANDS OF CARBONACEOUS

"""""MATERIAL; VISIBLE DEGASSING ALONG THE

100K>"""""/BANDS.

MAX GAS 1345u

<0 Flare Ht.

100K>_

100K>|

"""MSILTSTONE = VERY LIGHT BROWNISH GRAY TO
[ARRRNI

100K>_
LIGHT YELLOWISH GRAY; CRUNCHY TO STIFF

100K>]

'TO TOUGH TENACITY; IRREGULAR TO SLIGHT

PLANAR TO SEMI HACKLY FRACTURING;

g MAX GAS 1263u

MAX GAS 1031u

MAX GAS Y¥61u

'

"""MCUTTINGS TEND TO BE ELONGATED TABULAR TO

'WEDGE LIKE TO SEMI BLADED IN HABIT; SEMI

"""*""SPARKLING TO SLIGHT FROSTED TO GREASY

"""MLUSTER; GRITTY TO SLIGHTLY GRANULAR TO
[ARRRNI

"""MSILTY TEXTURE; NO OTHER VISIBLE BEDDING

g@- 1861u
NN

FEATURES.




WOB 24-25

RPM 58-59

PP 3200-3300

GPM 608

NIGHT TOUR

%
|

CORC. COAS AI-?12

004TT

008TT

e e e Pl 11
T Tm-. i
p— — -1 1
- R

COAL = GRAYISH BLACK TO BROWNISH BLACK
[ARRRNI

=TO BLACK; STIFF TO SLIGHTLY MALLEABLE TO

'""""SEMI CRUNCHY TENACITY; PREDOMINATELY

R
o — — -1 1

T "

T "

EE-i

MAX

MAX GAS 1212u

""" "CONCHOIDAL TO BLOCKY TO SLIGHT SPLINTERY
[ARRRNI

FRACTURING; CUTTINGS TEND TO BE WEDGE-

LIKE TO TABULAR TO SEMI BLADED IN HABIT;
[ARRRNI

"""""SPARKLING TO WAXY TO SLIGHTLY DULL TO

OCCASIONALLY SLIGHTLY METALLIC LUSTER;

||
e "

e "

-

e "

CG 1773u

>\??i

UD DA/TA @ 11728

M}X/QSVISS')PV17 P 28

SMOOTH TO SLIGHT CLAYEY TO OCCASIONALLY

"""MSILTY TEXTURE; VISIBLE PYRITE IN SAMPLE;
[ARRRNI

VISIBLE DEGASSING ALONG MOST OF SAMPLE.

''"""/CORCORAN COASTAL PLAIN SANDSTONE = OFF

e " -

-
p— === 1

EE-. -
p— M-=1 1

] Y™ T R T I N |
kel ETTERRTRRNIT

— [T I T Y > \\\ i

NN ( { Kg |
e "API FL 6.4 GELS'9/ o
pee———a 1 )
p—— [T I T Y ki - i
i CL1300 CA- 505s
- \ L\
— | TS| R
- o P \\ ‘ \\
p— === 1 O . (N
- iins MAX GAS 681u 24 HR MUD LOSS: 1697.7 |

| [

fm o o e = = ) )
i P / s

"*"MWHITE TO WHITE TO VERY LIGHT GRAY TO LIG

-HT BROWNISH GRAY WITH BLACK AND MODERAT

-E BROWN HUES; QUARTZ DOMINATE FRAME

'WORK; PREDOMINATELY GRAIN SUPPORTED WITH

FEW LOOSE GRAINS; CONSISTS OF CALCITIC

s \MAX GAS 14500

) CG 1250u

MAX GAS 1424u

@y <4

IN 9.5VIS E:Ziﬁ 9.9
/ /]

/ i
) o
[ |
\ N i
/ ‘/‘ mnnn
//‘ //" / fannen
(1
/ /
[
{\ J \ i
\\\ N
. i

""" 'CEMENTATION WITH MODERATELY HIGH REACTIO

-N TO DILUTE HCL; MATRIX CONTAINS 2 TO 4
[ARRRNI

-% DARK LITHIC FRAGMENTS; MEDIUM-FINE TO
[ARRRNI

"MIUNCOARSE GRAINED: FAIR TO VERY POORLY SORT




o)

| L
OUT 9/5 VIS 53 pH 9.6

| L ''""""-ED; SUB-ANGULAR TO ANGULAR TO SUB-ROUND

~——LED ANGULARITY; LOW TO MODERATE SPHERICI
~ g
-TY; POOR GRADE SILTSTONE VISIBLE GRADIN
\ [RERENI
\ sl G WITH POOR GRADE SANDSTONE, VERY SMALL
[RERENI
[RERENI
HAMOUNT OF COAL VISIBLY EFFERVESCING IN
|| S AMPLE, NO OTHER DISTINGUISHABLE SURFACE
[RERENI
[ FEATURES PRESENT IN SAMPLE; NO ACCESSORY
[RERENI
MINERALS PRESENT IN SAMPLE.
[RERENI
[RERENI
HSHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
\
[RERENI
/
e OCCASIONAL VERY LIGHT PALE YELLOWISH

"""""ORANGE; SLIGHLTY DENSE TO SLIGHTLY BRITT

il gl
il ol
[
[
i
NI )2

-- ) § MAX GAS 1263u

)

AX GAS 1556u

CG 1237u

T T

-LE TO SLIGHTLY CRUMBLY TENACITY; IRREGU

"""""-AR TO SUB-PLANAR TO EARTHY FRACTURE;

"""""MODERATELY WEDGE LIKE TO SUB-PLATY TO

— N\

= S e
N

MAXIGAS 415u

100 MOSTLY SMALLER CUTTINGS HABIT; DULL TO

—

NI

000¢T

<100 R 0>

<50 Avg WOB 0> 100K>|

"""MEARTHY DULL TO OCCASIONAL SEMI-FROSTED

100>y 10

H*ITO SEMI-WAXY LUSTER; MODERATELY SMOOTH

100IK>

""" TO MODERATELY CLAYEY TO VERY SLIGHTLY

p— =l -1 1 1
-

kel T B I |

-
< T —E-. i

kel T B I |
-

=l -1 1 1
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-BLE EFFERVESCING IN SAMPLE, NO OTHER

SURFACE FEATURES PRESENT; NO ACCESSORY

MINERALS PRESENT IN SAMPLE.

CARBONACEOUS SHALE = OLIVE GRAY TO MEDIU

M DARK GRAY TO BROWNISH GRAY; VISIBLE

MAX GAS 1140u

MAX/CO2 3978ppm

BANDS OF CARBONACEOUS MATERIAL;

CRUNCHY TO CRUMBLY TENACITY; PLANAR TO

SLIGHT HACKLY TO BLOCKY FRACTURING;

CUTTINGS TEND TO BE PLATY TO FLAKY TO

SEMI TABULAR IN HABIT; DULL EARTHY TO

SEMI SPARKLING TO SLIGHT GREASY LUSTER;

PREDOMINATELY GRITTY TO SEMI GRANULAR TO

SILTY TO OCCASIONALLY SMOOTH TEXTURE;
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VISIBLE DEGASSING IN SOME OF THE SAMPLE

; VISIBLE HYDROCARBONS UNDER FLUORESCES

AT 12180’ -12210'.
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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.






