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LOG INTERVAL CASING DATA
DEPTHS: 4524 TO 12445
10.75" AT 4524
DATES: 04/25/2010 TO  05/13/2010
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SCALE: 5"=100
AT
AT
MUD TYPES
WATER-BASED TO 12445 HOLE SIZE
8750" TO 11087
TO
7.875"  TO 12445
TO
TO
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ABBREVIATIONS

NB  NEWBIT
RRB RERUN BIT
CB COREBIT

WOB WEIGHT ON BIT
RPM ROTARY REV/MIN
PP  PUMP PRESSURE
SPM STROKES/MIN
MW  MUD WEIGHT

VIS  FUNNEL VISCOSITY

PV  PLASTIC VISCOSITY
YP  YIELD POINT

FL FLUID LOSS

CL PPM CLORIDE ION

Rm MUD RESISTIVITY
Rmf FILTRATE RESISTIVITY
PR POOR RETURNS

LAT LOGGED AFTER TRIP

LC LOST CIRCULATION
CO CIRCULATE OUT
NR NO RETURNS

TG TRIP GAS

SG SURVEY GAS

WG WIPER GAS

CG CONNECTION GAS

COMPANY
WELL
FIELD
REGION

COORDINATES

ELEVATION

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

GEOLOGISTS

ADD. PERSONS

CO. GEOLOGIST

ExxonMobil Production
FRU197-33B5
Freedom Ranch
Rockies

39.921295000
108.282534000

6460.5'

Rio Blanco, CO
051031142500
04/24/2010

HP

Chad Jarvis
HP321

Unit #31

Barbara Delaney
Mike Franco

Chad Record

Chris Alba

LAS LOGGED AFTER SURVEY

ALTERED ZONE
@ ANDESITE
- ANHYDRITE
O

) BASALT

@ BENTONITE

BIOTITIZATION
= i| BRECCIA

E CALCARENITE
CALCAREOUS TUFF
@ CALCILUTITE

CARBONATES

CARBONACEOUS MAT
f=] CARBONACEOUS SH

B
% CEMENT CONTAM.

CHALK

@ CRYSTALLINE TUFF
E CHERT - ARGILL

E CHERT - GLASSY

Elj CHERT - PORCEL

] CHERT - TIGER STRIPE
ﬁ CHERT - UNDIFF

:| CLAY

——. CLAY-MUDSTONE

=z=] CLYST-TUFFACEOUS

éé CHLORITIZATION
g COAL

§| CONGLOMERATE
*..] CONGL. SAND

%=1 CONGL. SANDSTONE

@ COQUINA

= | DACITE

DIATOMITE

Z | DIORITE
Q DOLOSTONE

@ FELSIC SILIC DIKE

FOSSIL
GABBRO

[¥z.| GLASSY TUFF
GRANITE

E GRANITE WASH
GRANODIORITE

@ GYPSUM
- HALITE

|:| HORNBL-QTZ-DIO
- IGNEOUS (ACIDIC)
- IGNEOUS (BASIC)
@ INTRUSIVES

Eg KAOLINITIC
E LIMESTONE
@ LITHIC TUFF

[-Z] MARL - DOLO

MARL - CALC
F"

METAMORPHICS
E=- MUDSTONE

% OBSIDIAN
PALEOSOL

E PHOSPHATE

PORCELANITE

F===] PORCELANEOUS CLYST
% PYRITE

PYROCLASTICS

@ QUARTZ DIORITE

@ QUARTZ LATITE

F2%] QUARTZ MONZONITE

[ RECRYSTALLIZED CALCITE

RHYOLITE
- SALT
]ﬂ SAND

E SANDSTONE

(4 1] SANDSTONE-TUFFACEOUS
[ir3" SERICITIZATION

H 8] SERPENTINE

g SHALE

E SHALE TUFFACEOUS
SHELL FRAGMENTS
E\Eﬁ SIDERITE

[££] SILICIFICATION

g SILTSTONE
SILTST-TUFFACEOUS
TUFF

=] VOLCANICLASTICS SEDS

% VOLCANICS



ExxonMobil Production

FRU197-33B5

5/15/2010

<100 ROP 0>
ft/hr

<50 Avg WOB 0>|
klbs

Depth

008¢

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>|
ft <10 Pent C-5 100K>

g Remarks
5; Survey Data, Mud Reports, Other Info.
>
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<0 Ttl Gas 1K><10 Meth C-1 100K>|
<0 CcO2 10K><10 Ethn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|
<10 Pent C-5 100K>|
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ALL SAMPLE COLOR DESCRIPTIONS REFERENCED

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




NB#4 8.750" HC

506FX JETS: 5x

<100 ROP 0>
<50 Avg WOB 0>
DAY TOUR

ooy

00Sv

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 = 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

<0 Ttl Gas 1K><10 Meth C-1 100K>|
<0 CcO2 10K><10 Ethn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|
CALIBRATE GAS EQUIPMEN
[ARRRN|

100K>|

EPOCH WELL SERVICES COMMENCED LOGGING

ON 04/25/2010 @ 4530

SHALE = LIGHT GRAY TO LIGHT OLIVE GRAY;

BRITTLE TO CRUMBLY TO CRUNCHY TENACITY:;



IN @ 4530 DRLD 6556' T
PREDOMINATELY PLANAR TO OCCASIONALLY

BLOCKY FRACTURING; CUTTINGS TEND TO BE
== PLATY TO FLAKY TO OCCASIONALLY ELONGATED
| ——— - (] KK 1
- LI """ TABULAR IN HABIT; DULL TO SEMI GREASY TO
—— - LI | 1
—— i 110
g e trevreet " EARTHY LUSTER; SILTY TO SMOOTH TO CLAYEY
O |m==i=m- .
O e P
—— - LI | b
e trevreet = TEXTURE; VISIBLE NACHOLITE CRYSTALS IN
1
§ MOST OF SAMPLE; 5-10% PALEOSOLS VISIBLE
L 1 "
é ______ == R IN SAMPLE.
—————— 1 "
—————— 1
—————— 1 1
______ e
______ == SANDSTONE = TRANSLUCENT TO WHITE TO SEMI
——————— - b
L N bt -
_______ = YELLOWISH GRAY; MOSTLY QUARTZ FRAMEWORK
——————— -
——————— -
_______ = WITH 2-3% DARK LITHICS VISIBLE IN SAMPLE

, COARSE TO MEDIUM TO FINE GRAIN SIZE;

N == R FAIR TO POORLY SORTED; SUBROUND TO ROUND

o i
I
1
I
1
I
1
]
L
i

5 - ——ti GRAINS; MODERATE TO HIGH SPHERICITY;
O |=———— -
O -
e —-— |
—————— ——ti fiA FEW SAMPLES HAVE A FROSTED APPEARANCE;
L ‘
————————————— /A FEW CONSOLIDATED GRAINS DUE TO BIT
i ————————————— -+ ACTION; CALCITE CEMENTATION DUE TO
__________ MW IN 9.2 VI Ho. I
é ————————————— 12 VIS paph 9.9 ~=MODERATE REACTION IN DILUTE HCI; GRAIN-
MW OUT 9.2+ VIS 51 pH 10.
oMre S1pH10.0 SUPPORTED; NO VISIBLE HYDROCARBONS IN

# SAMPLE.




"""ISILTSTONE = LIGHT BROWNISH GRAY TO

I I

| I:
| [
| I
| [
L
e

"""""SLIGHT PINISH GRAY TO PALE BROWN; STIFF

TO CRUNCHY TO OCCASIONALLY BRITTLE

—

WOB 21-24

TENACITY; IRREGULAR TO HACKLY TO SEMI

RPM 64-65

=

BLOCKY FRACTURING; PLATY TO FLAKY TO

"""""SLIGHT TABULAR CUTTINGS HABIT; DULL TO

GPM 648

FROSTED TO SEMI SPARKLING LUSTER; SILTY

ITO 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

________ B PLATY TO FLAKY TO SLIGHT TABULAR TO SEMI

WW Wmmmmmmemmm Py RS v N S
MWN/V\

WEDGELIKE IN HABIT; SEMI GREASY TO
____________ 1 [ARRRNI

SLIGHT WAXY TO DULL EARTHY LUSTER;
____________ 1 [ARRRNI

______ MW IN 9.2+ VIS 58 pH 9.7
""" ' SMOOTH TO CLAYEY TEXTURE; NO OTHER

MW OUT 9.2 VIS b1 pH 9.
BHre i \VISIBLE BEDDING FEATURES.
LIMESTONE = VERY LIGHT GRAY TO LIGHT

3 DILUTE HCI: STIFF TO TOUGH TO CRUNCHY

BROWNISH GRAY TO WHITE; HIGH REACTION IN




I ——

<100 R

<50 Avg WOB
I

0>

0>

000S

Tt Gas 1K><10 Meth\C-1 100K>""""TTENACITY; IRREGULAR TO SEMI BLOCKY TO
co2 10K><10 Ethn|C-2 100K>
SPLINTERY FRACTURING; WEDGELIKE TO
MUD DATA @ 4981 ‘
Flare Ht. 100><10 Prop C-3 100K>
MAX GAS 50u
"B ADED TO TABULAR CUTTINGS HABIT;
MW 9.2 VIS 57 PV 14 VP 19 o]
<10 Butr{ C-4 100K>
VITREOUS TO WAXY TO SLIGHT SPARKLING
API FL 9.6 GELS 8/
<10 Pent C-5
MAX GAS 28u
*HLUSTER; SMOOTH TO CRYSTAL'N TEXTURE; NO
CL 1000 CA 20
[ARRRN|
"*"""OTHER VISIBLE BEDDING FEATURES.
24 HR MUD LOS'S: 145.3 o]
[ARRRN|
CG 75u (LR
SILTSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO BROWNISH GRAY; STIFF
[ARRRN|
""" TO CRUNCHY TENACITY; IRREGULAR TO HACKLY
[ARRRN|
TO SEMI PLANAR FRACTURING; TABULAR TO
PLATY TO FLAKY CUTTINGS HABIT; DULL TO
[ARRRN|
SPARKLING TO SLIGHT FROSTED TO SEMI
[ARRRN|
'"GREASY LUSTER; GRITTY TO OCCASIONALLY
MW IN 9.2 VIS 56 pH 10.6
GRANULAR TO PREDOMINATELY SILTY TEXTURE;
MW OUT 9.2+ VI Ho.
nire S 1-5% PALEOSOLS VISIBLE IN SAMPLE.
[ARRRN|
[ARRRN|
SANDSTONE = WHITE TO TRANSLUCENT TO SEMI
CG 9u

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
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00vS

WELL SORTED; SUBANGULAR TO SUBROUND

GRAINS; MODERATE TO HIGHT SPHERICITY;

NO VISIBLE BEDDING OR OTHER DISTINGUISHA

-BLE SURFACE FEATURES PRESENT IN SAMPLE;

CG12u

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

MW IN 9.2+ VIS 51/pH 9.5

MW OUT 9.2+ VIS $3 pH 9.6

-GULAR TO SUB-BLOCKY TO SUB-PLANAR TO
[ARRRNI

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;

CG 130u

""""""MODERATELY SMOOTH TO SLIGHTLY SILTY

TEXTURE; NO VISIBLE LAMINAE OR OTHER
[ARRRNI

""" DISTINGUISHABLE STRUCTURAL FEATURES

PRESENT IN SAMPLE; ACCESSORY MINERAL

PYRITE PRESENT IN SAMPLE.

'WASATCH G SANDSTONE = WHITE TO OFF WHITE

""UYTO VERY LIGHT GRAY TO TRANSLUCENT WITH
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WASATCH G @ 5441’
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MAX GAS 121u

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

CG 162u
/ : [ARRRN|
; -
‘\ [ARRRN|
/“‘ 1
/
Ttl Gas 1K><10 / Meth C-1, 100K>
co2 10K> Ethn C- 100K>]
Flare Ht. 100><1d Prop C- 100K>]
g .
310 Butn k4 100K>
/
<10 Pent C- 100K>
IN 9.1 VIS 44 pH 9.4
MW OUT 9.2+ VIS 52 pH 9.4
[ARRRN|
[ARRRN|
[ARRRN|
CG 193u

-Y MINERAL PYRITE PRESENT IN SAMPLE.

""""MSILTSTONE = 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;
[ARRRNI

'""""SUB-TABULAR TO SUB-NODULAR CUTTINGS

HABIT; DULL TO EARTHY DULL TO OCCASIONAL

MMUNSEMI-SPARKLING LUSTER; SLIGHTLY GRITTY
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''""""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

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

MEDIUM LIGHT GRAY WITH OCCASIONAL GRAYIS

''""""-H RED PURPLE MOTTLING; SLIGHTLY DENSE

'TO SLIGHTLY CRUMBLY TENACITY; IRREGULAR

'TO SUB-BLOCKY TO SUB-PLANAR FRACTURE;

MODERATELY MASSIVE TO ELONGATED TO

"""""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.

CG 75u (
[RERENI
[RERENI
[RERENI
[RERENI
\
MW IN 9.1+ VIS 46 pH 9.4
\
\
\
\
MW OUT 9.1+ VIS 45 pH 9.2 .
CG 156 e (\§;> Y
u ] LI
[RERENI
[RERENI
[RERENI
[RERENI
[RERENI
/
\
[
|
[ R R,
/ [RERENI
“/
|
i
CGss [RERENI
u

CARBONACEOUS SHALE = BROWNISH BLACK TO



OLIVE BLACK TO DARK BROWNISH GRAY; MODER

-ATELY DENSE TO SLIGHTLY TOUGH TENACITY;

% T T e o SUB-PLANAR TO SUB-TABULAR TO EARTHY
o i
o ——————— Lo oo
i (]
—_ T e e FRACTURE; OCCASIONAL MASSIVE TO SUB-
o ———— —_—— 1
o ———— -
—_————— -- TABULAR TO SUB-NODULAR CUTTINGS HABIT;
o ———— -
o ———— -
—_————— -- DULL TO EARTHY DULL TO OCCASIONAL SLIGHT
o ———— -
o ———— -
—_————— -- -LY SEMI-SPARKLING LUSTER; VERY SLIGHTLY

CG92u
"""MGRITTY TO VERY SLIGHTLY CLAYEY TEXTURE;
[ARRRN|
POOR GRADE SILTSTONE VISIBLE BEDDING WIT
___________ 1 1
[ARRRN|
''"""".-H POOR GRADE SHALE, NO OTHER DISTINGUIS
-HABLE STRUCTURAL FEATURES PRESENT; ACCE
MAX GAS 53u
by O """""".SSORY MINERAL PYRITE PRESENT IN SAMPLE.
LR | 1 1 1 [ARRRN|
P <0 Til Gas 1K>
8 g
<5 Avg WO 0> 0 C02 10K>|
WASATCH | SANDSTONE = OFF WHITE TO VERY
[ - 1 1 1 [ARRRN|
I ... mO Flare Ht. 100>
§ - treret LIGHT GRAY TO VERY LIGHT BROWNISH GRAY
> 1
> g \WITH BLACK AND DARK BROWNISH GRAY HUES;
) -
[ARRRN|
¢ """"MQUARTZ DOMINATE FRAME WORK; QUARTZ
N
CG 374u

CUTTINGS RANGE FROM SMOKY TO OFF WHITE;

'""""ICONSISTS 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
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; 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,

IAND 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

MAX GAS 52u ]
[ARRRN|
[ARRRN|
286 ~\ 94 [ARRRN|
u r (LR
pH 9.4
[ARRRN|
[ARRRN|
MAX GAS 63u t
[ARRRN|
[ARRRN|
[ARRRN|
CG 93u >
[ARRRN|
% [ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
MAX GAS 43u

BRITTLE TENACITY; PLANAR TO HACKLY TO
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CG 33u

MW |

/

8.7 VIS 54 pH 9.6

OUT 8.9 VIS 46 pH 9.2

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.

CG 62u

MAX GAS 36u

i
)

"'"""SANDSTONE = LIGHT BROWNISH GRAY TO WHITE
[ARRRNI

""" 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;

<0

AX GAS 144u

Ttl Gas

1K>K10

[ARRRNI

"""VERY WELL TO WELL TO FAIR SORTED; SUB-

[ARRRNI

= IANGULAR TO SUB ROUND TO ROUND GRAINS;

[ARRRNI

"'"""LOW TO MODERATE SPHERICITY; COARSE GRAIN

[ARRRNI

"""""'SAMPLES HAVE A SLIGHT POLISH APPEARANCE;
Meth C- 100K>rFINE GRAIN SANDSTONES HAVE A SLIGHT

Co2
X GAS 400u

re Ht.
CG 713u

10K>

100>

i

Ethn C- 100K> sl
"'"""FROSTED APPEARANCE; UNCONSOLIDATED GRAIN

3 i

— i

''""""DUE TO BIT ACTION; GRAIN SUPPORTED ;
Butn C- 100K>{
CALCITE CEMENTATION DUE TO MODERATE
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MW IN 8.8+ VIS 48 pj 9.5

il T TERREE
el Y T A |
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MW OUT 8.9+ VIS 43>pH 9.6

>G 238u

T

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

CG 130u

MAX GAS 37u

MW IN 8.9 VIS 56 pH /9.5

MW OUT 8.8 VIS 46

9.1

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
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MAX GAS 28u

'"""'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

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

YELLOWISH GRAY TO WHITE TO TRANSLUCENT;

'""""/COARSE TO VERY COARSE TO MEDIUM GRAIN

!
i
th
i
th
i
LI R N B N B B | KK
i
th
i
th
il

MAX GAS 103u

e 1160 sy,
[RERENI
[RERENI
MAX GAS 23u
[RERENI
CG 169U \\\;\X & i
[RERENI
[RERENI
[RERENI
MAX GAS 87u

MW IN 8.8 V)& 52 p;

MW OUT 8.8+ VIS 50/pH 9.6

'""""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;
[ARRRNI

SUB ANGULAR TO SUB ROUND GRAINS; HIGH

'TO MODERATE TO OCCASIONAL LOW SPHERICITY

- GRAIN SUPPORTED:; FIRM FRIABLE TO HARD
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"'"""TO FRIABLE; NO VISIBLE HYDROCARBONS IN

SAMPLE; 10-15% PALEOSOLS VISIBLE IN

CG 131u
Tl Gas 1K><10 Meth C-| 100K>r
Cc0o2 10K><10 Ethn C- 100K>|
[ARRRN|
Flare Ht. 100><10 Prop C-| 100K>
'"""SHALE = LIGHT BLUISH GRAY TO LIGHT GRAY
[ARRRN|
Butn C-4 100K> il
""""TO LIGHT GREENISH GRAY; BRITTLE TO
tC-5 100K>"

MAX GAS 114u

CRUMBLY TO CRUNCHY TENACITY; PLANAR TO

""""MIRREGULAR TO SLIGHT BLOCKY FRACTURING;

CG 68u

MUD DATA @ 7090

MW 8.9 VIS 53 PV 1

1@27

CUTTINGS TEND TO BE PLATY TO FLAKY TO

SEMI WEDGELIKE IN HABIT; SLIGHT GREASY

TO SEMI WAXY TO PREDOMINATELY DULL

"MMEARTHY LUSTER; SMOOTH TO CLAYEY TEXTURE;

NO OTHER VISIBLE BEDDING FEATURES; NO

MW IN 8.7 VIS 54 pH 9.5

MW OUT 8.8+ VIS 52 pH 10.0

IACCESSORY MINERALS VISIBLE IN SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT

BLUISH GRAY TO LIGHT GRAY; CRUNCHY TO
[ARRRNI

CRUMBLY TO OCCASIONALLY BRITTLE

CG 96u

MA X GAS 83u

API FL 8.8 GELS 8/3p/40 PH 9.7

CL 900 CA 20 MBT

24 Hﬁwo Lo

TENACITY; IRREGULAR TO PREDOMINATELY

HACKLY TO SLIGHT PLANAR FRACTURING;

CUTTINGS TEND TO BE PLATY TO FLAKY TO

SLIGHT NODULAR TO PREDOMINATELY ELONGATE
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TABULAR IN HABIT; DULL EARTHY TO SLIGHT

"""""GREASY TO FROSTED LUSTER; GRITTY TO

SLIGHTLY GRANULAR TO SILTY TEXTURE; NO
[ARRRNI

""""OTHER VISIBLE BEDDING FEATURES.

"""""/OHIO CREEK SANDSTONE = OFF WHITE TO WITH

CG 90u

~

N

|

M
4

{
%

'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

MA X GAS 89u

MW IN 8.9\VIS 45 pH\Q.5

MW O

8.9 VIS 47 pH 9.

""""-ISTS OF CALCITIC CEMENTATION WITH MODER

-ATELY HIGH REACTION TO DILUTE HCL; MATR

"X CONTAINS 5 TO 8% DARK LITHIC FRAGMEN

-TS; MEDIUM-FINE TO MEDIUM-COARSE GRAINE

; MODERATELY FAIR TO POOR SORTING; SUB-

CG 62u

""""ANGULAR TO SUB-ROUNDED ANGULARITY;
[ARRRNI

LOW TO MODERATE SPHERICITY; NO VISIBLE

"'""""BEDDING OR OTHER DISTINGUISHABLE SURFACE

"""""FEATURES PRESENT; NO ACCESSORY MINER

A S PRESENT IN SAMPLE.

MA X GAS 168u
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0092

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

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

CG SSU (LR
[ARRRN|
r’ (N
““ [ARRRN|
<0 Tt Gas 1K><10 Meth C- 100K>""""
0 co2 10K>< Ethn C-2 100K>{
[ARRRN|
0 Flare Ht. 100><10 Prop C-3 100K>|
[ARRRN|
<1 Butn|C-4 100K>
<10 Pent C-5
MW IN 8.9 VIS 46pH 9.4
[ARRRN|
MW OUT 8.9+ VIS 48 pH 9.3
[ARRRN|
[ARRRN|
[ARRRN|
CG 210u
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
MA X GAS 92u . o

-IONAL SEMI-FROSTED TO SEMI-WAXY LUSTER;
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0042

0082

""MODERATELY SMOOTH TO SLIGHTLY SILTY

'TO SLIGHTLY CLAYEY TEXTURE; POOR GRADE

Zﬁm

SILTSTONE VISIBLE GRADING WITH POOR GRAD

-E SANDSTONE, NO OTHER DISTINGUISHABLE

STRUCTURAL FEATURES PRESENT; ACCESSORY

""" MINERAL PYRITE PRESENT IN SAMPLE.
[ARRRNI

MW IN 9.1+ VIS

MW OUT 9.1 VIS 47 pH 9.0

iQS

""*"MSILTSTONE = 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

""""™MTENACITY; IRREGULAR TO SUB-PLANAR TO

CG 33u

MA X GAS 71u

""MEARTHY HACKLY FRACTURE; SUB-TABULAR TO
[ARRRNI

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-

MA X GAS 86u

CG 113u

\
\
N

%
%

STONE VISIBLE GRADING WITH POOR GRADE

SANDSTONE, NO OTHER DISTINGUISHABLE

"""STRUCTURAL FEATURES PRESENT; NO ACCESSOR

"'""""-Y MINERALS PRESENT IN SAMPLE.
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0062

0008

SANDSTONE = OFF WHITE TO WHITE TO TRANSL

-UCENT WITH BLACK HUES; QUARTZ DOMINANT

FRAME WORK; MOSTLY LOOSE GRAINS WITH
[ARRRNI

"""""FEW GRAIN SUPPORTING CUTTINGS; CONSISITS
[ARRRNI

'"""""/OF CALCITIC CEMENTATION WITH LIGHT TO

M

N

W IN 9.14 VIS 53 pH 9.6

MODERATE REACTION TO DILUTE HCL; MATRIX
[ARRRNI

""" ICONTAINS 3 TO 5% DARK LITHIC FRAMENT IN

"""""GRAIN SUPPORTED CUTTINGS; MEDIUM-FINE TO
[ARRRNI

FINE GRAINED; SUB-ANGULAR TO SUB-ROUNDED

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

SPHERICITY; NO VISIBLE BEDDING OR OTHER

DISTINGUSHALBE SURFACE FEATURES PRESENT,;

IACCESSORY MINERAL PRESENT ATTACHED TO

SMALL CARBONACOUS SHALE CUTTING IN SAM-

SHALE = VERY LIGHT GRAY TO LIGHT GRAY;

SLIGHTLY TOUGH TO MODERATELY DENSE

"""™TENACITY; IRREGULAR TO SUB-BLOCKY TO SUB

CG 91u MW OUT/d.l V|s 48 pH 9.
[
[RERENI
“‘\‘ [RERENI
\ |
\
\ (N
/
\ [RERENI
Til Gas 1K><10 | Meth C-1 100K>!"""PLE.
co2 10K> 100K>]
MA X GAS 79u
[RERENI
Flare Ht. 100>/ 100K>
MA X GAS 72u
100K>]
100K> [RERENI
[RERENI
CG 74u

-PLANAR TO EARTHY HACKLY FRACTURE; OCCAS

"'""""-IONAL MASSIVE TO ELONGATED TO WEDGE LIK

-E CUTTINGS HABIT; DULL TO EARTHY DULL
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m PATEERRRRTERENT

''"""TO OCCASIONAL SEMI-FROSTED TO SEMI-WAXY

LUSTER; MODERATELY SMOOTH TO SLIGHTLY

CLAYEY TO SLIGHTLY SILTY TEXTURE; POOR

MA X GAS 370u

CG B08u

"""""'GRADE SILTSTONE VISIBLE GRADING WITH

POOR GRADE SANDSTONE, SMALL AMOUNT OF

""""""CARBONACEOUS SHALE VISIBLY DEGASSING IN

WG
{iill{SANDSTONE = WHITE TO TRANSLUCENT TO VERY

MAX GAS 52u

""""MLIGHT GRAY; MOSTLY QUARTZ FRAMEWORK WITH

"'""""2-50 DARK LITHICS VISIBLE IN SAMPLE;
[ARRRNI

=VERY COARSE TO MEDIUM TO FINE GRAIN

SANDSTONES; FAIR TO WELL SORTED; SUB-

"""""ANGULAR TO SUB-ROUND GRAINS; MODERATE TO

MAX GAS 45u

CG 306u

=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

MAX GAS 122u

"""*"™MINTO A COARSE GRAIN CARBONACEOUS SHALE
[ARRRNI

BED; CALCITE CEMENTATION DUE TO HIGH
[ARRRNI

REACTION IN DILUTE HCI; LARGE CRYSTALS

OF CALCITE VISIBLE IN SAMPLE.



%j ) :::- |I| |I| |I| |I| |I| |I| MAX GAS 45u =

00€8
I

[T T oorrhrrnannnan SHALE = PALE BROWN TO YELLOWISH GRAY TO
[ARRRNI

GRAYISH YELLOW GREEN; BRITTLE TO CRUMBLY
[ARRRNI

""""TENACITY; PLANAR TO SLIGHT BLOCKY TO

CG 117u

{ ——

SEMI HACKLY FRACTURING; CUTTINGS TEND TO

WE-500 @ 8350' e

S ™ ™ mim I 1 111
A ™ ™ mim I 1 111
> ™ ™ mim I 1 111
{ = T
™ ™ mim I 1 111
-——._.IIIIIIIIIIII MAXGAS 162u
- LI B R |
s = —— i ENRERE
( ——— - -1
- LI B R |
e L . MAX GAS 49u
- LI B R |
- LI B R |
[ = = 1 11
[ = = 1 11
[ = = 1 11
[ = = 1 11
[ = = 1 11
[ = = 1 11
- _ YT CG 62u
————— =l -
————--
i ===
———— il
————— =l -
§ -
————— .-
———m--n

PLATY TO FLAKY IN HABIT; DULL EARTHY TO

OCCASIONALLY GREASY LUSTER; CLAYEY TO

""**"MSMOOTH TEXTURE; NO OTHER VISIBLE BEDDING

"IN SAMPLE.

M"*"MSILTSTONE = VERY LIGHT GRAY TO LIGHT

0078

" "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

Cl m=em— -
—_—— e
< v e el i |
== - """"HABIT; SLIGHT FROSTED TO SPARKLING TO
P ———mim 10
P ———mim 10 i
== === R ""*""SEMI DULL LUSTER; GRITTY TO SILTY TO
i
A
CG 149u
GRITTY TO SLIGHT GRANULAR TEXTURE;
§ P ———mim 10
= === VISIBLE FRACTURE FILL IN SILTY SAMPLE
< OoP ~0>) 8 <0 Til Gas 1K><1 Meth C+1 100K>| PIECES.
o .
o ™~ -
<50 AvgrWOB 0>

0 co2 10K><1(\)\\ Ethn C}2 100K>
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CG 70u

MAX GAS 33u

(G

s

\

\

W.e VIS 53 phi 9.3

MW OUT 916 VIS 49 pH 8.9

'""""CARBONACEOUS SHALE = DARK GRAY TO BROWN-

ISH GRAY TO OLIVE GRAY; CRUNCHY TO

CRUMBLY TO OCCASIONAL BRITTLE TENACITY;

"'"""BLOCKY TO PLANAR TO SPLINTERY FRACTURING

i YT R R B |

i YT R R B |

i YT R R B |

i YT R R B |

, FRACTURED ALONG THE CARBONACEOUS

MATERIAL; CUTTINGS TEND TO BE PLATY TO

"""""SEMI WEDGELIKE TO OCCASIONALLY SLIGHTLY

""""""NODUALR; SPARKLING TO SLIGHT WAXY TO
[ARRRNI

i YT R R B |

-
i YT R R B |
-
———r
———r
———r
———r
———r

CG 200u

AX GAS 208u

['""'""'SEMI GREASY LUSTER; GRANULAR TO GRITTY

TO SILTY WITH A OCCASIONAL CLAYEY TEXTUR

""" VISIBLE BANDS OF CARBONACEOUS MATERIAL
[ARRRNI

'**":1-29% KALONITIC SANDS VISIBLE IN SAMPLE.

""" SANDSTONE = TRANSLUCENT TO WHITE TO

MAX GAS 175u

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;

|

i
th
i
th
i
™ vm I 1 1 1 1 1 1 KK
i
th
i
th
kY

CG 276u

MAX GAS 62u

"""""GRAINS HAVE A SLIGHT POLISH APPEARANCE;

"""""UNCONSOLIDATED GRAINS DUE TO BIT ACTION;

"MUYERIABLE TO FIRM FRIABLE TO MODERATE HARD




MAX GAS 126u N

MWAIN95 VIS 50 pH

; CALCITE CEMENTATION DUE TO MODERATE

| P B I

= _

'""""REACTION IN DILUTE HCI; GRAIN SUPPORTED;

NO VISIBLE HYDROCARBONS IN SAMPLE; THIN

FRACTURES FOUND IN COARSE GRAIN SAND-
[ARRRNI

STONES; NO ACCESSORY MINERALS PRESENT.

CARBONACEOUS SHALE = MEDIUM GRAY TO

0088

BROWNISH GRAY TO OLIVE GRAY; BRITTLE TO

""""STIFF TO CRUNCHY TENACITY; PREDOMINATELY

MAX-.GAS 400u
""*""MHACKLY TO PLANAR TO OCCASIONAL BLOCKY

FRACTURING; CUTTINGS TEND TO BE PLATY TO

""""MFLAKY TO WEDGELIKE IN HABIT; FROSTED TO

% MAX GAS 149u

NIGHT.

CALIBRATE GAS EQUIPMEN g
DULL TO EARTHY DULL TO OCCASIONAL SEMI-

"""MSPARKLING LUSTER; MODERATELY CLAYEY TO

VERY SLIGHTY GRITTY TEXTURE; VERY THIN

"""""LAMINAE VISIBLE IN SAMPLE, NO OTHER DIST

MAX GAS 69u

T il PSS [ B B T

""*"*"-INGUISHABLE STRUCTURAL FEATURES PRESENT

0068
I
I

IN SAMPLE; NO ACCESSORY MINERALS PRESENT
[ARRRNI

"IN SAMPLE.
[ARRRNI

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

=TT CG 517u
WF 400 @ 8904 =

R

—, oo

I\ o o

OCCASIONAL MEDIUM LIGHT GRAY: VERY SLIGH
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CG 495u

-TLY DENSE TO MODERATELY BRITTLE TO MODE

-RATELY CRUMBLY TENACITY; IRREGULAR TO

EARTHY HACKLY TO OCCASIONAL SUB-BLOCKY

FRACTURE; WEDGE LIKE TO ELONGATED TO

MAX GAS 215u

O Coz [ARRRN|
<0 Flare Ht. i
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
CG 359u

MAX GAS 59u

—

X GAS 486u

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.

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

GRAY TO OCCASIONAL VERY LIGHT GRAY; MODE

-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

-ONAL CLAYEY TO SLIGHTLY GRITTY TO VERY

SLIGHTLY GRANULAR TEXTURE; POOR GRADE



465
u '""""SILTSTONE VISIBLE BEDDING AND GRADING

"""*""WITH POOR GRADE SANDSTONE; NO ACCESSORY

""" MINERALS PRESENT IN SAMPLE.

00¢6

MAX GAS 345u

SANDSTONE = OFF WHITE TO WHITE TO VERY

""""LIGHT BROWNISH GRAY WITH BLACK HUES;

QUARTZ DOMINANT FRAME WORK; MOSTLY

""""LOOSE GRAINS WITH FEW GRAIN SUPPORTED

""""MCUTTINGS; CONSISTS OF CALCITIC CEMENTATI

"'""""-ON; MODERATELY HIGH REACTION TO DILUTE

- CG 544u

-
iy PTI N T B |
Ll
iy PTI N T B |
Ll
iy PTI N T B |
Ll
iy PTI N T B |
Ll
iy PTI N T B |
Ll
:——-I I I T T |
= /
:——-I I I T T | “/
T — W (
iy [ TR T T O T | /
' e —m /
iy [ TR T T O T | | |
Te—monn < e TO MODERATE SPHERICITY; VERY SMALL AMOUN
iy [ TR T T O T |
‘ e —m
iy [ TR T T O T |

""*"MHCL; MATRIX CONTAINS 3 TO 5% DARK LITHIC

FRAGMENTS; MEDIUM-FINE TO MEDIUM-COARSE
[ARRRNI

GRAINED; FAIR TO POOR SORTING; SUB-

00€6

IANGULAR TO SUB- ROUNDED ANGULARITY; LOW
[ARRRNI

""""""-T OF COAL AND CARBONACEOUS MATERIAL VIS

-IBLE DEGASSING, POOR GRADE SILTSTONE VI

it T TR I I T T Y T T “\\\\

MAX GAS596u MW OUT 9.3+ VIS/51pH 9.3
\ | |

-SIBLE BEDDING WITH POOR GRADE SANDSTONE

""" NO ACCESSORY MINERALS PRESENT IN SAM-

G 544u

MAX GAS 441u

HHUNCARBONACEOUS SHALE = BROWNISH BLACK TO

AX GAS 137u
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0056

0096

OLIVE BLACK TO VERY DARK BROWNISH GRAY;

MAX GAS 128u

""""""MODERATELY TOUGH TO SLIGHTLY DENSE TENAC

"MHITY; IRREGULAR TO SUB-PLANAR TO EARTHY

"'"*"*"TO EARTHY-HACKLY FRACTURE; OCCASIONAL
[ARRRNI

MASSIVE TO ELONGATED TO SUB-TABULAR

CUTTINGS HABIT; DULL TO EARTHY DULL TO

OCCASIONAL SEMI-SPARKLING LUSTER; MODERA

"""M-TELY CLAYEY TO SEMI-SMOOTH TO SLIGHTLY

MMSILTY TEXTURE; VERY THIN LAMINAE VISIBLE

""", SMALL AMOUNT OF COAL AND CARBONACEOQOUS

SHALE VISIBLY DEGASSING IN SAMPLE, NO

OTHER DISTINGUISHABLE STRUCTURAL FEATURE

-S PRESENT IN SAMPLE; NO ACCESSORY MINER

o A) S PRESENT IN SAMPLE.

SHALE = VERY LIGHT GREENISH GRAY TO

CG 595u T
[ARRRN|
MAX GAS 498u (
[ARRRN|
/ /’ i
d [ARRRN|
Ttl Gas 1K><16
) .‘.‘.‘.‘.‘.“‘
co2 10K><10
MAX GAS 46u
Flare Ht. 100><10 D
<10
[ARRRN|
[ARRRN|
[ARRRN|
- [ARRRN|
CG u
MAX GAS 446u o
[ARRRN|
[ARRRN|
X GAS 269u

"""LIGHT BLUISH GRAY TO VERY LIGHT GRAY;

"""MBRITTLE TO CRUMBLY TO SLIGHT CRUNCHY

TENACITY; OCCASIONALLY IRREGULAR TO

MOSTLY PLANAR TO HACKLY FRACTURING;

""""MCUTTINGS TEND TO BE PLATY TO FLAKY TO

LA
::——I [ |KK
LA
::——I [ |KK
LA
::——I [ |KK
==
==l 1 10
el IEERETRRTRRNYY
==l 1 10
i i

"MUNSEMI TABULAR IN HABIT; SLIGHT GREASY TO




s L NG N
e T N ) oy
= X GAS 328u |
! - [ DULL EARTHY LUSTER; CLAYEY TO SMOOTH

==l 1 o0 |

=R MAX GAS 293u

""""TEXTURE; NO OTHER VISIBLE BEDDING

@ 9645' .

{ e T e N N I |

FEATURES.
MAX GAS 193u

CG 452u
"*"MSANDSTONE = WHITE TO VERY LIGHT GRAY TO

"*"*""LIGHT BROWNISH GRAY; MOSTLY QUARTZ FRAME

MAX GAS 185u

Iy
Iy
-
Iy
Iy

""*"*"-WORK WITH 4-6% DARK LITHICS VISIBLE IN

SAMPLE; MOSTLY COARSE GRAIN TO MEDIUM

- -': AX GAS 285u

im0 X AN
3 ' \ = TO FINE GRAIN SANDSTONES; POOR TO FAIR
o .
S ===l ]
T Y B
iy _‘ SORTED; SUB ROUND TO ROUND GRAINS; HIGH
T I N T R —_ [y
PR B B | \ -
' w=niTO MODERATE SPHERICITY; GRAINS HAVE A
pmm———— 11
e —— a0 /
e POLISH APPEARANCE; UNCONSOLIDATED GRAINS
— —_—0 1 "
pmm———— 11 i
- MW IN 9.3 VI :
—-— trrerivand """"""DUE TO BIT ACTION; GRAIN SUPPORTED WITH
————— [ | T
— N RN — . {h (TETTYT
T MW OUT 9 +VI\S\A&gH 3
=== \3\ A """MA FEW MATRIX SUPPORTED; CALCITE CEMENT-
p— =l 4 |
= T CG 892u w
p— — =l 1
- —="Hn IATION DUE TO MODERATE REACTION IN DILUTE
————— =l
—ItItmn
o — — =l 1
el HCI; NO VISIBLE HYDROCARBONS DUE TO LACK
p— =l |
T oy
p— =l
e OF FLUORENCE UNDER UV LIGHT; THIN BEDS
i
OF COAL THROUGH OUT THE SAMPLE.
©
o
o g
o

CARBONACEOUS SHALE = LIGHT OLIVE GRAY TO
AX GAS 227u

OLIVE GRAY TO BROWNISH GRAY; BRITTLE TO

MMUNYCRUNCHY TO CRUMBLY TENACITY: PREDOMINATE

MAX\GAS 429u
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'"""MHACKLY TO PLANAR TO SLIGHT BLOCKY

CG 330u

FRACTURING; CUTTINGS TEND TO BE WEDGE-

"""""LIKE TO SLIGHT NODULAR TO SEMI TABULAR
[ARRRNI

"""""IN HABIT; SLIGHT GREASY TO FROSTED TO

MAX GA
GAS 383u """""OCCASIONAL METALLIC LUSTER; GRANULAR TO

GRITTY TO SILTY TEXTURE; VISIBLE BEDS OF

""""""\CARBONACEOUS MATERIAL; VISIBLE DEGASSING

=ALONG CARBONACEOUS BEDS; GRADES INTO A

"""""\COARSE GRAIN SANDSTONE.
[ARRRNI

MAX GAS 959u

"""""COAL = OLIVE BLACK TO BROWNISH BLACK TO
CG 634u

"""""GRAYISH BLACK; BRITTLE TO MALLEABLE TO

""""MSTIFF TENACITY; IRREGULAR TO SEMI BLOCKY
[ARRRNI

'TO PREDOMINATELY CONCHOIDAL FRACTURING;

CUTTINGS TEND TO BE MOSTLY NODULAR TO
[ARRRNI

"""""OCCASIONALLY WEDGELIKE TO TABULAR IN

100K>!""""HABIT; PREDOMINATELY WAXY TO GREASY TO

""*""MSEMI SPARKLING LUSTER; SMOOTH TO MATTE
[ARRRNI

MAX GAS 483u
"*""TO GRITTY TEXTURE; VISIBLE DEGASSING IN

MOST OF THE SAMPLE; VISIBLE PYRITE IN




ot |

00TOT

MAX GAS 997u

MAX GAS 680u

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

ym)

_

MAX GAS 205u

MAX GAS 123u

CHANGE OUT SCREENS

HABIT; DULL EARTHY TO OCCASIONALLY WAXY

LUSTER; CLAYEY TO SMOOTH TEXTURE; NO

OTHER VISIBLE BEDDING FEATURES.

SILTSTONE = VERY LIGHT BROWNISH GRAY TO

MAX GAS 337u
MA] S 500u

CALIBRATE GAS EQUIPMEN

R

MUD DATA @ 10446
J
\

MW 935 VIS 57‘\‘P 17\YP27

API Q.Z GEL$ 10/15/22 PH 9.9

\
(

P

/

CL 1000 CA 20 MB} 17)5 SOL 62
i J J

P4 HR MUD LOSS: 610.9

503u

P

LIGHT GRAY TO WHITE; CRUNCHY TO CRUMBLY

'TO SEMI BRITTLE TENACITY; HACKLY TO

IRREGULAR TO SUB-PLANAR TO EARTHY FRACTU

-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



"'"10-T IN SAMPLE.

GAS 516u

SANDSTONE = VERY LIGHT GRAY TO OFF WHITE

00€0T

'TO VERY LIGHT TANISH-BROWN GRAY TO LIGHT

BROWNISH GRAY WITH BLACK AND MODERATE

G 617u

"""""BROWN HUES; QUARTZ DOMINATE FRAME WORK;

/ /g
MW IN 9.3+ VIS 50pH 9.9

SRS MOSTLY GRAIN SUPPORTED WITH FEW LOOSE

[
MAX GAS 363 MWOUT}%V \;} 9.6
B ' }S il I'IGRAINS; CONSISTS OF CALCITIC CEMENTATION

( [
o

1 [ARRRNI
‘>> """"WITH LIGHT TO MODERATE REACTION TO DILUT
N

-E HCL; MATRIX CONTAINS 3 TO 5% DARK LIT

"'""""-HIC FRAGMENTS; FINE TO MEDIUM-COARSE

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

%
%

-AR TO SUB-ROUNDED ANGULARITY; LOW TO

0001

MODERATE SPHERICITY; POOR GRADE SANDSTON

-E VISIBLE GRADING WITH POOR GRADE SILTS
[ARRRNI

CG 489u

-TONE, VERY SMALL AMOUNT OF COAL AND CAR

-BONACEOUS SHALE VISIBLY DEGASSING IN

X GAS 482u
""""SAMPLE; NO ACCESSORY MINERALS PRESENT

"IN SAMPLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO

""MUYOLIVE BLACK TO VERY DARK BROWNISH GRAY:

4/29/2010 % %
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S e
—ko Tt Gas 1K>K10 |
< co2 10K><10"\ ( 100K>) “ o
MAX GAS 391u
0 Flare Ht. 100><10 100K>
CG 342u
[RERENI
<10 / 0K>/_
/ |
/ [RERENI
<10 00K>

L‘OOK>

T

MAX GAS 438u

MAX GAS 81u

CG 529u

X GAS 648u

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

IACCESSORY MINERALS PRESENT.

MAX GAS 171u

MAX GAS 152u

=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

CG 503u

GRAIN SANDSTONES:; VERY POOR TO POOR TO



%
%
?

WOB 23-26

RPM 41-43

GPM 644

PP 3400-3500 f

0080T

00601

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

MAX GAS 303u

MAX GAS 136u

/)

MW IN 9.4VIS §9 pH 9.4

\
(

\
MW OUT 94 VIS 58 pH 9

FAIR SORTED; SUBANGULAR TO SUBROUND
[ARRRNI

GRAINS; SPHERICITY IS MODERATE TO HIGH;

"""""'GRAIN SUPPORTED; NO VISIBLE HYDROCARBONS

; HIGH REACTION IN DILUTE HCI INDICATING

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

MAX GAS 137u

X GAS 295u

=CALCITE CEMENTATION; GRAINS ARE SEMI

"""FROSTED IN APPEARANCE; VISIBLE BEDS OF

""" THIN COAL IN COARSE GRAIN SANDSTONES.

= COAL = GRAYISH BLACK TO OLIVE BLACK TO

!
k
!
k
- (
—
::::-I (] |K
k

!

k

!

k

it (RRRTRRE]

il (NRRRERE

1004u

GAS 469u

MAX GAS 154u

MAX GAS 136u

N
/

BROWNISH BLACK; STIFF TO MALLEABLE TO
[ARRRNI

CRUNCHY TENACITY; HACKLY TO SPLINTERY TO

"""""\CONCHOIDAL FRACTURING; CUTTINGS TEND TO

BE NODULAR TO BLADED TO WEDGELIKE IN

"""""HABIT; DULL TO SPARKLING TO SLIGHT

==

ST |

==

ST |

:: =10 1011 KK
SR
= =10 1011 KK

e
—— =l

et R RERRNERY |

==

ST

\10 FLARE-IGNITOR OUT

vV

N~ T P~ e

==

/\/

—

""""""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
[ARRRNI

""*""MOST OF SAMPLE.

=Ml o
TE o

TEon

TOOK A KICK @ 10904', GAINED 64bbls.
[ARRRNI

" OST RETURNS REGAIN RETURNS @ 10906'.
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S 1212u

MAX GAS 188u

CG571u

MUD DATA<‘@ 10960

MW 9.4 VI

60 PV 19 YP 23

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

Co2

MAXGAS 463u
re Ht.
AX GAS 217u

10K>

Fﬁm’ o

100>

MAX GAS 122u

MAX GAS 150u

MAX GAS 819u

CG

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

MAX GAS 175u

AX GAS 379u

<

Mngfw 52 pH 10

f (

MW OUT 9@ VIS

pH 9.2

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



5/09/2010

DAY TOUR

NB#6 7.875" H

WOB 21-22

RPM 43-44
PP 2500-2600

00ZTT

00€TT

p— -1
-

p— -1
-

e e e el 1

e TE-. i

e TE-. i

g)(GAS 408u

CG 525

 EAEERTRRREE
== 10

e TE-. i

e TE-. i

El-iian

e TE-. i

e TE-. i

il PRRERERRREE
el PTIT T B |

El-iian

TE-n

e TE-. i

MAX GA u

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

GRAIN SIZE; FAIR TO WELL TO VERY WELL

SORTED; SUBANGULAR TO SUB ROUND TO

AX GAS 230u

L T

\

|
MW IN 9.7?\VIS 51 pH9.7

[

\
MW OUT s<.’7 VIS 48 pH 9.5

MAX GAS 158u

ROUND GRAINS; MODERATE TO HIGH SPHERICIT

-Y; FEW GRAINS HAVE A SLIGHT POLISH

IAPPEARANCE; 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;



GPM 545

'S
%

TRANS COZZE

@ 114107

NIGHT TOUR

COZZETTE @

00vTT

00STT
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""""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.

[ARRRNI

[ARRRNI

"""""\CARBONACEOUS SHALE = OLIVE BLACK TO DARK

= BROWNISH BLACK; MODERATELY DENSE TO

[ARRRNI

""" VERY SLIGHTLY TOUGH TENACITY; IRREGULAR
100K>.‘ 'TO SUB-PLANAR TO SUB-BLOCKY TO EARTHY-

"*"*"""HACKLY FRACTURE; SUB-TABULR TO SUB-

"""""INODULAR TO OCCASIONAL WEDGE LIKE CUTTING

"'"**"-S HABIT; DULL TO EARTHY DULL TO OCCASIO

"""M-NAL SEMI-SPARKLING LUSTER; SLIGHTLY

"""""MCLAYEY TO VERY SLIGHTLY GRITTY TEXTURE;

— N
CG 317u MUD DATA@lls
/ [RERENI
MW97\VI853 V 10 YP 3
““ [RERENI
APIFL 64 GEL(S 10/16/20\PH 9.7
CLSOOOAZO BT 20.0 SOL 7.0
2 [RERENI
[RERENI
24 HR MUDL SS: 465.0
\“ [RERENI
[' (LLEERT|
\\
\
\\
/
‘ [RERENI
|
\
5
X GAS 262u \
/,‘
{
CG 154u ’
>
1
,?
2
|
\
“\
\
b
<0 Ttl Gas 1K><10 | MethC-1
“\\ [RERENI
<0 co2 10K><10 / Ethn -2 oK>
)
< Flare Ht. 100><10 | PropC-3 100K
)
/
(
<10 \ BunC4 100K>
\ [RERENI
)
/ \;
<10 K 5 100K>
MW IN'9.7 VIS 53 pH 10.0
/
[
//S ‘
Mwo‘gT9.7 IS 52 pH 9! -
’2
\\ [RERENI
/
/
\
\\
o~
// [RERRNI
CG 547u |
/
“ [RERENI
I / ooy
/ Iy
/ [RERENI

"""""POOR GRADE SILTSTONE VISIBLE BEDDING WIT

"'""""-H POOR GRADE CARBONACEOUS SHALE, VERY

SMALL AMOUNT OF COAL VISIBLY DEGASSING

N SAMPLE: NO ACCESSORY MINERALS PRESENT



5/12/2010
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|

CORC. COAST. 11780

DAY TOUR

009TT

004TT

008TT

e TE-.- i
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El--an
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==

AX GAS 342u

y

jﬂu

5

i

5

/

(

N

/

|
MWIN%/ISSO H 10.0
MW OUT 9.AVIS 55'pH 9.7

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-

MAX GAS 426u

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;
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CG 830u

MAX GAS 327u

""""CRUNCHY TO CRUMBLY TO SEMI BRITTLE

TENACITY; GRADES INTO A MEDIUM TO COARSE

"""""GRAIN SANDSTONE; SPLINTERY TO PLANAR TO
[ARRRNI

""""PREDOMINATELY HACKLY FRACTURING; CUTTING

TEND TO BE PLATY TO FLAKY TO SLIGHTLY

FROSTED TO OCCASIONALLY DULL LUSTER;

MMSILTY TO GRITTY TO OCCASIONALLY GRANULAR

""""TEXTURE; NO OTHER VISIBLE BEDDING

AX GAS 396u

""MFEATURES.

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

""" TO DARK GRAY TO OLIVE GRAY; CRUNCHY TO

"""""CRUMBLY TO SLIGHT MALLEABLE TENACITY;

MAX GAS 190u

MAX GAS 187u

""""IRREGULAR TO PLANAR FRACTURING; CUTTINGS
[ARRRNI

'TEND TO BE PLATY TO TABULAR TO SEMI

WEDGE-LIKE IN HABIT; WAXY TO SEMI FROST-

"""""ED TO DULL EARTHY LUSTER; GRITTY TO

100K>""""SILTY TO SLIGHT GRANULAR IN TEXTURE;

Flare Ht.

AX GAS 238u

100K>

""*""MVISIBLE PYRITE CRYSTALS THROUGH OUT THE

"""""SAMPLE; VISIBLE BANDS OF CARBONACEOUS

MMUYMATERIAL ALONG BEDDING PLANES.




WOB 26-27

RPM 48-49

PP 2800-2900

GPM 540

NIGHT TOUR j%

Al .

>

00TZCT

00cc1

MAX GAS 152u

""""MSANDSTONE = TRANSLUCENT TO WHITE TO

AX GAS 243u

VERY LIGHT BROWNISH GRAY; VERY COARSE TO

COARSE TO PREDOMINATELY MEDIUM GRAIN
[ARRRNI

"MSIZE; MOSTLY QUARTZ FRAMEWORK WITH 4-6%
[ARRRNI

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

""""SLIGHT REACTION IN DILUTE HCI INDICATING

N

T

=

T

IR

T

IR

BT

=

T

=

T

CG 1184u

MAX GAS 160u

MW OUT 9.7+ VIS 56 pH 9.7

CALCITIC DOLMITE CEMENTATION; GRAIN

"'"""SUPPORTED; UNCONSOLIDATED GRAINS DUE TO
[ARRRNI

""*""MBIT ACTION; FIRM FRIABLE TO MODERATE
[ARRRNI

HARD TO HARD; SUBANGULAR TO ANGULAR TO
[ARRRNI

['""*""'SUBROUND GRAINS; MODERATE TO LOW TO

CHANGE OUT SHAKER SCR

\J\D DATA @(12186'

\ \
MW QL? VE 59 PV 22 YP 29
\ )

'""""OCCASIONAL HIGH SPHERICITY; GRAINS HAVE

=A SLIGHT FROSTED APPEARANCE; BANDS OF

KAOLINITIC SANDS VISIBLE IN SAMPLE, NO
[ARRRNI

"""""OTHER DISTINGUISHABLE SURFACE FEATURES

"""""PRESENT; NO ACCESSORY MINERALS PRESENT

G1091u

MAXIGAS 384u

)

{
{

24 HR MUDJLOSS: 162.7

—— /

API FﬁEyGELS 0/17/28 PH 9(7
y

/
/
(CL ;/{00 CA20MBT 225S0L 7.2

"IN SAMPLE.

"""MSILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
[ARRRNI

GRAY TO VERY LIGHT BROWNISH GRAY; SLIGHT
[ARRRNI

-LY DENSE TO MODERATELY TOUGH TENACITY;



:IIRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY

i
I
) |
\
\
/

""""FRACTURE; SUB-TABULAR TO SUB-NODULAR

UTTINGS HABIT; DULL TO EARTHY DULL TO

""" OCCASIONAL SEMI-SPARKLING LUSTER; VERY

§ MAX GAS 1149u

§ CG1692u
T

"SLIGHTLY GRITTY TO VERY SLIGLHTY GRANULA

[RERENI
Pl R TEXTURE; POOR GRADE SANDSTONE VISIBLE
[RERENI
GRADING WITH POOR GRADE SILTSTONE, POOR
[RERENI
HUGRADE SANDSTONE VISIBLE BEDDING WITH
[RERENI
pH 10.0 "
“POOR GRADE CARBONACEOUS SHALE, NO OTHER
[RERENI
' SURFACE FEATURES PRESENT IN SAMPLE; NO

MAX GAS 587u

5/13/2010

DAY TOUR

CORCORAN INE @ 12393'
WOB 24-26
RPM 48-50

PP 2600-2700,
GPM 540

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.

MW IN \.7 VIS

""""ACCESSORY MINERALS PRESENT IN SAMPLE.

MW
W\/w
Www\v‘\/

~SANDSTONE = TRANSLUCENT TO WHITE TO VERY

X GAS 517u
"""""MLIGHT GRAY; MOSTLY QUARTZ FRAMEWORK WITH

1812
ceisty "2-3% DARK LITHICS VISIBLE IN SAMPLE;

S0

MAX GAS 198u
"ICOARSE TO MEDIUM TO FINE GRAIN; FAIR TO

"WELL TO VERY WELL SORTED; SUBANGULAR TO

MAX GAS 123u

"ISUBROUND TO PREDOMINATELY ROUND GRAINS.

""" TD FRU197-33B5 @ 12445' ON 05/13/2010.
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