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Lithology

SON

<10 Meth C-1 100K>|
<0 Ttl Gas 500> eppm
units <10 Ethn C-2 100K>|
<0 Cco2 100K><10 Prop C-3 100K>|
ppm
<10 Butn C-4 100K>|
<0 Flare Ht. 100>
e <10 Pent C-5 100K>
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Remarks
Survey Data, Mud Reports, Other Info.

ALL ROCK COLORS ARE REFERENCED TO THE

GSA ROCK COLOR CHART, ROCK CONSTITUENTS

/ARE DESCRIBED WET AND LISTED IN ORDER OF

MOST ABUNDANT TO LEAST ABUNDANT, ALL

SAMPLE DEPTHS ARE REFERENCED TO RKB.

GAS CHROMATOGRAPHY EQUIPMENT IS

CALIBRATED TO A TEST GAS COMPOSED OF

METHANE = 10000 PPM

ETHANE = 1000 PPM

PROPANE = 1000 PPM

I-BUTANE = 1000 PPM

N- BUTANE = 1000 PPM

|- PENTANE = 1000 PPM
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[3600 MD

N- PENTANE = 1000 PPM

CO2 IS CALIBRATED TO A TEST GAS COMPOSED

—:—:—:—f%f////%///

OF 100000 PPM

#ICONNECTION GAS, TRIP GAS, AND WIPER GAS

IARE NOTED ON THE MUDLOG, FLARE HEIGHTS

IAND DEPTHS OF GAS BUSTER USAGE ARE ALSO

"""""EARLY CONNECTION GASES REPRESENTING

UP HOLE GAS INTERVALS BLEEDING INTO THE

BOREHOLE ARE COMMON IN THE PRODUCTION

0 Ttl Gas 100><10 Meth C-1 100K>

K0 co2 100K><10 Ethn C-2 100K>{
<0 Flare Ht. 100><10 Prop C-3 100K>
<10 Butn C-4 100K

<10 Pent C-5 100K>|

INTERVAL.

"""""EVIDENCE OF FRACTURE FILL IS NOTED ON

THE LOG USING THE LITHOLOGY SYMBOL FOR

METAMORPHICS. THE 10% DOES NOT REPRESENT

10% FRACTURE FILL IN SAMPLE. IT ONLY

INDICATES THAT FRACTURE FILL HAS BEEN

OBSERVED OVER THE INTERVAL.
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[3800 MD

''""""ICANRIG WELL SERVICE COMMENCED LOGGING

OPERATION ON 05/12/2010 @ 18:30 HRS AT A

DEPTH OF 3,441

SURVEY DATA AT 3441 MD

MTMAZIM: 249.12

SHALE = MODERATE YELLOWISH BROWN, LIGHT
[ARRRNI

BLUISH GRAY, SOME MODERATE HUES;

CRUNCHY TO BRITTLE TENACITY; PLANAR, SUB

BLOCKY FRACTURE; TABULAR, WEDGELIKE

SLIGHT PLATY CUTTINGS HABIT; DULL, SEMI

"""MWAXY LUSTER; SMOOTH GRADING TO SILTY

ITEXTURE; TRACES PRYITE IMBEDDED.

SILTSTONE = LIGHT BROWNISH GRAY, LIGHT

""""BROWN, TRACE LIGHT GRAYISH TAN; CRUNCHY

""""TO CRUMBLY TENACITY; IRREGULAR, SUB

BLOCKY FRACTURE; FLAKY TO SUB MASSIVE

MMUNCUTTINGS HABIT: DULL RESINOUS LUSTER:
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SILTY GRADNG TO GRITTY TEXTURE; TRACE

mu |GHT SHALE IMBEDDED.
[ARRRNI

""""SANDSTONE = LIGHT BROWNISH YELLOW STAIN,

"""""'SOME CLEAR TO TRANSLUCENT, PEPPER APPEA-

"""""RANCE DUE TO BLACK LITHIC, DOMINATELY

""""QUARTZ FRAMEWORK, UPPER VERY FINE TO
[ARRRNI

FINE GRAIN; POOR SORTING; FRIABLE TO

FIRM AND HARD, SUB ANGULAR, SOME SUB

WWW

"""*""ROUND, LOW SPHERICITY; LIGHT BROWN

CLAYEY CEMENT, WEAK REACTION TO DELUTED

HCL; VERY POOR INTERGRANULAR POROSITY,

'TRACE LIGHT GRAY,BLACK SPECKLED LITHIC

"""*"*"IMBEDDED.

""*""SHALE = LIGHT YELLOWISH BROWN, TRACE

LIGHT GRAYISH BROWN, HUES OF YELLOWISH
[ARRRNI

GRAY; CRUNCHY, CRUMBLY SOME SLIGHTLY

< Ttl Gas 100><10 Meth |C-1

<0 co2 100K><10 Ethn C-2 100K>

<0 Flare Ht. 100><10 Prop C-3 i
<10 Butn C-4

100K>""""HARD; DOMINATELY SUB BLOCKY, SLIGHT

""""IRREGULAR FRACTURE; WEDGELIKE TO

TABULAR, SUB MASSIVE CUTTINGS HABIT;

"MUYTRACE OF CAVINGS IN SHAKER: DULL SuB
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[4200 MD

[4100 MD = —— . vviianinins

'""MEARTHY, SOME WAXY LUSTER; SMOOTH, CLAYEY

'TRACE GRADING TO SILTY TEXTURE; TRACE

SILTSTONE / SANDSTONE IMBEDDED.

SHALE = YLWISH BRN, LT GRY, HUES OF BRWN

OCC HUES OF BRWNISH PURP; STIFF TO SUB

MALLEABLE/SUB CRUMBLY TENACITY WITH

IRREGUALAR TO HACKLY FRACTURE; SUB

WEDGELIKE TO ELONGATED/BLADED CUTTINGS

""HABIT OCC SUB TABULAR; APPEARS SL

MOTTLED IN PLACES; EARTHY TO SMOOTH

TEXTURE WITH DULL TO SUB WAXY/WAXY

"""MLUSTER; SL TO MODERATE REACTION TO

DILUTE HCL; TRACE LIMESTONE IN SAMPLE.

""""MSHALE = YLWISH BRN, LT BRN, HUES OF GRY

OCC HUES OF BRWNISH PURP; DENSE TO SUB

CRUMBLY TENACITY WITH IRREGULAR
[ARRRNI

TO HACKLY FRACTURE; SUB WEDGELIKE TO
[ARRRNI

SUB MASSIVE TO SUB TABULAR CUTTINGS

HABIT ; OFTEN APPEARS SL MOTTLED;

EARTHY OCC SL GRITTY TO SMOOTH



[4300 MD

[4400 MD

TEXTURE WITH DULL TO SUB WAXY/WAXY

LUSTER; TRACE NAHCOLITE IN SAMPLE;

TRACE PYRITE.

SANDSTONE = VERY LT GRY, GRY, GRY WITH

HUES OF YLW AND OCC REDDISH BRWN;

FIRM TO HARD; UPPER MEDIUM TO UPPER FINE

GRAINED; INDIVIDUAL GRAINS ARE TRANSL TO

""" OPAQUE; LOW SPHERICITY POORLY SORTED;
[ARRRNI

SL TO MODERATELY CALCAREOUS; DOMINANTLY

GRAIN SUPPORTED. SL TO NO INCREASE IN

DITCH GAS.

SHALE = LIGHT YELLOWISH BROWN, TRACE
[ARRRNI

""""MLIGHT GRAY YELLOWISH HUES; DENSE TO

"'"""SUB CRUMBLY TRACE CRUNCHY TENACITY;
[ARRRNI

SUB BLOCKY, BLOCKY SLIGHT IRREGULAR

"""FRACTURE; FLAKY TO SUB MASSIVE CUTTINGS

"""""HABIT; DULL EARTHY, SUB WAXY GRADING

"*MTO WAXY LUSTER; SILTY TO SMOOTH TEXTURE;

'TRACE VERY FINE SILTSTONE GRADING TO A

THIN SANDSTONE IMBEDDED.
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[4700 MD
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SHALE = LIGHT YELLOWISH BROWN, LIGHT

""""GRAYISH BLUISH PURPLE, LIGHT YELLOWISH

0 Tt Gas 100 Meth C-1 100K>
\‘ [ARRRNI
g co2 100K><101} Ethn C-2 100K>
]
:‘ [ARRRNI
<] Flare Ht. 100><10‘ Prop C-3 100K>,
<10 Butn C-4 100K>
|
)
{
|
<10 Pent C-5 100K
|

GRAY; DENSE, SOME SUB CRUNCHY TO

CRUMBLY TENACITY; SUB BLOCKY, BLOCKY,

""" TRACE PLANAR, IRREGULAR IN PART FRACTURE

"""""WEDGELIKE, SUB PLATY, SPLINTERY IN PART
[ARRRNI

CUTTINGS HABIT; EARTHY TO DULL, SUB WAXY

T LUSTER W/ RESINOUS IMBEDDED SILTSTONE

"""""ISMOOTH, CLAYEY, GRADING TO

GRITTY TEXTURE; TRACE VERY FINE SAND-

STONE / SILTSTONE INTERBEDDED LAMINATE.

""" VERY LOW GAS SHOW IN THIS SECTION OF THE

WELL, 4-6 UNITS.

SANDSTONE = CLEAR, SOME OFF WHITE,

DOMINANTLY YELLOWISH BROWN STAIN;

QUARTZ FRAME WORK; VERY FINE TO FINE

GRAIN; POOR SORTED; DOM SUB ANGULAR,
[ARRRNI

"""""'SOME GRADING TO SUB ROUND, LOW SPHERI-
[ARRRNI

CITY; FRIABLE TO HARD; CONSOLIDATED;

CALCAREOUS / CLAYEY CEMENT, TRACE
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SILICA MATRIX CEMENT; OVERALL POOR

VISUAL INTERGRANULAR POROSITY; LOW
[ARRRNI

"""""REACTION TO DILUTED HCL; SOME SALT

IAND PEPPER APPEARANCE WITH DARK GRAY /

BLACK SPECKLED LITHICS;NO COAL / CARBON-

IACEOUS SHALE IN SAMPLE TRAY.

SHALE = YELLOWISH BROWN, LIGHT GRAYISH

BROWN, VARIOUS SHADES OF PURPLISH GRAY;

""" DENSE, SUB CRUMBLY, SOME CRUNCHY
[ARRRNI

"""""™TENACITY; SUB BLOCKY, BLOCKY, TRACE

SPLINTERY FRAGMENTS, IRREGULAR FRACTURE;

TABULAR, PLATY TO SUB MASSIVE CUTTINGS

""""HABIT; DULL EARTHY, SL WAXY LUSTER IN

PART; SMOOTH CLAYEY GRADING TO GRITTY

TEXTURE; TRACE SILTSTONE GRADING TO

SANDSTONE LAMINATE / IMBEDDED.

SHALE = MODERATE YELLOWISH BROWN, LIGHT

""""GRAYISH BROWN, SOME PURPLISH GRAY HUES;

DENSE, SOME CRUMBLY TO CRUNCHY TENACITY;

SUB BLOCKY, BLOCKY, IRREGULAR IN PART



[5000 MD

[5100 MD

00TS

FRACTURE; FLAKY, SOME PLATY TO SUB

MASSIVE CUTTINGS HABITS; DOMINANTLY

DULL EARTHY LUSTER, WITH SOME SUB WAXY

LUSTER; SMOOTH TO SL GRITTY TEXTURE;

'TRACE LIGHT BROWN VERY FINE SILTSTONE

IMBEDDED / LAMINATE; LOW GAS READINGS,

NO CARBONACEOUS SHALE IN SAMPLE TRAY.

SILTSTONE = LIGHT YELLOWISH BROWN, LIGHT

BROWN; CRUMBLY TO BRITTLE TENACITY; SUB

BLOCKY TO BLOCKY FRACTURE; WEDGELIKE
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PLATY CUTTINGS HABIT; DULL LUSTER; SILTY

'TO GRITTY TEXTURE; SOME GRADING TO

SANDSTONE.
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SHALE = LT GRY, GRY, GRYISH BRWN. SOME

YLW BRWN /YLW GRY MOTTLED AND OCC

PURP HUES; FIRM TO DENSE TENACITY;

MASSIVE TO SUB TABULAR CUTTINGS HABIT

WITH IRREGULAR TO HACKLY FRACTURE;

TRACE FRACTURE FILL IN PLACES; DULL TO

WAXY LUSTER WITH SMOOTH TO SL EARTHY
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[5200 MD [=

TEXTURE.

""*"""'[SANDSTONE = LT GRY, GRY WITH GRNISH HUES
[ARRRNI

''*"""OCC REDDISH BRWN HUES; UPPER MEDIUM

'TO FINE GRAINED; DOMINANTLY CONSOLIDATED
[ARRRNI

IN A CALC/CLAY MATRIX OCC SILICEOUS;
[ARRRNI

'""""'SOME GREENISH HUES ATTRIBUTED TO

"""""ICHLOIRITIZATION; INDIVIDUAL GRAINS ARE

SUB ANGULAR TO SUB ROUND WITH LOW

""" TO OCC MODERATE SPHERICITY; MODERATELY
[ARRRNI

""*"*"TO WELL SORTED WITHIN CLUSTERS, BUT

""POORLY SORTED WITH VARYING GRAIN SIZES

IN OVERALL SAMPLE; GRADES TO VERY FINE

GRAINED SANDSTONE IN PLACES; OCC

INCREASE IN DITCH GAS; STRONG TO

MODERATE REACTION TO DILUTE HCL.

"""""SHALE = MEDIUM TO LT GRY; OCCASIONAL

CARBONACEOUS MATERIAL AND LAMINAE;

"""""'DENSE TO CRUNCHY TENACITY WITH IRREGULAR
[ARRRNI

FRACTURE; SUB TABULAR TO MASSIVE OCC

WEDGELIKE CUTTINGS HABIT; SMOOTH WAXY
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TEXTURE; GREASY TO DULL LUSTER.

TRACE LIMESTONE IN SAMPLE.

CARBONACEOUS SHALE = DARK BRWN WITH

HUES OF BLACK; CRUNCHY TO DENSE TENACITY

1
i

—~_

il
“ - ‘bUB BLCKY TO SUB PLATY CUTTING HABIT
:' 'WITH SUB PLANAR TO IRREGULAR OCC HACKLY
FRACTURE; EARTHY TO SMOOTH TEXTURE;
‘ DULL TO OCC SUB RESINOUS/SUB VITREOUS
i
; LUSTER; SLIGHT INCREASE IN DITCH GAS; SL

=

LTI
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|
TG 500><10 | |

“
/
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|
\

Melth C-1

[ARRRNI

[ARRRNI

""""PYRITIC IN PLACES. NO VISIBLE DEGASSING
[ARRRNI

~=IN SAMPLE TRAY.

[ARRRNI

[ARRRNI

LIMESTONE = LT BRWN, DARK BUFF; DENSE TO
[ARRRNI
100K>"""""FIRM TENACITY; SUB WEDGELIKE TO SL

K
Kk
:__I 1 1 1 1 IK
T —
:__I 1 1 1 1 IKK
T —
:__I 1 1 1 1 IKK
T —

K

K

Flare Ht.

i
i

100K><10 ‘ ‘

1oo><1?
(

Ethn C-
|

BLADED CUTTINGS HABIT; SCALY WAXY
[ARRRNI

00K>]

LUSTER WITH SMOOTH TEXTURE; VIOLENT
[ARRRNI

00K>

"""*""REACTION TO DILUTE HCL.
[ARRRNI

00K>]

SHALE = GRY, LT GRY, DARK GRY; DENSE TO

"*"*""'TOUGH TENACITY; SUB MASSIVE TO SUB

TABULAR CUTTINGS HABIT, OCCASIONALLY



[5600 MD

[5700 MD

WEDGELIKE IN PLACES; IRREGULAR TO

HACKLY FRACTURE; DULL TO WAXY LUSTER

WITH SMOOTH TO SL GRITTY TEXTURE WHERE

GRADING TO AND INTERBEDDED WITH

"*"MSILTSTONES. NO VISIBLE STRUCTURES.
[ARRRNI

COAL = BLACK VERY DARK BRWN WITH HUES OF

BLACK; DENSE TO CRUNCHY TENACITY; SUB

'TABULAR TO MASSIVE TO PLATY IN PLACES;

=IRREGULAR TO PLANAR FRACTURE; SMOOTH
[ARRRNI

""*"TO SL EARTHY TEXTURE WITH SUB VITREOUS

""" TO DULL LUSTER; SL PYRITIC IN PLACES;

SOME VISIBLE DEGASSING IN SAMPLE TRAY.

MARKED TO MODERATE INCREASE IN DITCH GAS

"""""'"CARBONACEOUS SHALE = DARK BRWN WITH

UES OF BLACK; CRUNCHY TO DENSE TENACITY

"""*"SUB BLCKY TO SUB PLATY CUTTING HABIT

[5800 MD [

'WITH SUB PLANAR TO IRREGULAR OCC HACKLY

FRACTURE; EARTHY TO SMOOTH TEXTURE;

DULL TO OCC SUB WAXY / SUB VITREOUS

LUSTER; SLIGHT INCREASE IN DITCH GAS; SL
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PYRITIC IN PLACES. NO VISIBLE DEGASSING

IN SAMPLE TRAY.

SHALE = GRY, LT GRY, DARK GRY; DENSE TO

CRUNCHY TENACITY; SUB MASSIVE TO SUB

TABULAR CUTTINGS HABIT, OCCASIONALLY

WEDGELIKE IN PLACES; IRREGULAR TO

HACKLY FRACTURE; DULL EARTHY TO WAXY

LUSTER WITH SMOOTH TO SL GRITTY TEXTURE

IN PLACES; COMMONLY GRADES TO AND

INTERBEDDED WITH CARBONACEOUS SHALE AND

SILTSTONE; OCC LAMINAE IN PLACES.

CARNOBACEOUS SHALE = DARK BRWN WITH

HUES OF BLACK; CRUNCHY TO DENSE TENACITY

SUB BLCKY TO PLATY CUTTINGS HABIT

'WITH SUB PLANAR TO IRREGULAR OCC HACKLY

FRACTURE; EARTHY TO SMOOTH TEXTURE;

DULL TO OCC SUB WAXY / SUB VITREOUS

LUSTER; SLIGHT INCREASE IN DITCH GAS; SL

'TO MODERATELY PYRITIC.

\ \ g

as 500><10 “ | Methjc-l 100K>!"""""|

‘ \‘“ ““ [RERENI

02 100K><10 f ' Etmc- "
(o




M IMESTONE = LT BRWN, BUFF, DRK BRWN
[ARRRNI

FIRM TENACITY; SUB WEDGELIKE TO SL

BLADED CUTTINGS HABIT; SCALY TO SUB WAXY
[ARRRNI

"MMLUSTER WITH SMOOTH TEXTURE; VIOLENT

REACTION TO DILUTE HCL.

[6100 MD

SHALE = GRY, LT GRY, DARK GRY OCC BRWN

HUES; DENSE TO CRUMBLY, OCC SUB SECTILE

"""""WHERE HYDRATED; VARIES BETWEEN LIMEY

] e 2D

00T9

SHALE AND SHALEY LIME; SMOOTH TO WAXY

"*"MTEXTURE WITH DULL LUSTER; IRREGULAR

FRACTURE; MODERATE TO STRONG REACTION TO
[ARRRNI

DILUTE HCL.

A Dor S ol A T

[= ======1 1 1 1 11
el CARBONACEOUS SHALE = DARK BROWNISH
[= ======1 1 1 1 11
[= ======1 1 1 1 11

GRAY, OFF BLACKISH BROWN, SOME DUSKY

%ZOOMD:___I [ |

"""*""BROWN; DENSE TO CRUMBLY, OCC CRUNCHY

MITENACITY; PLANAR, SUB BLOCKY/ BLOCKY

["""""FRACTURE; TABULAR, SUB MASSIVE CUTTING

I N S SR |

0029

HABIT; DULL EARTHY, GRADING TO GREASY
[ARRRNI

"""MLUSTER; SILTY GRADING TO GRITTY TEXTURE;
[ARRRNI

TRACE OF DEGASSING IN SAMPLE TRAY; SOME
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BLACK COALY SPECKLED LAMINATE / IMBEDDED

SHALE = MODERATE DARK GRAY WITH BROWNISH

HUES, SOME LIGHT BROWNISH GRAY; CRUNCHY,

CRUMBLY TO DENSE TENACITY; PLANAR, TRACE

SPLINTERY, SUB BLOCKY FRACTURE; PLATY

SUB BLOCKY / MASSIVE, TRACE FLAKY

CUTTINGS HABIT; DULL, SUB WAXY / WAXY,

LUSTER; GRITTY TO SILTY TEXTURE; TRACE

MODERATE TO HIGH REACTION TO DILUTED

HCL, SOME TRACE OF LIMEY SHALE / SHALEY

LIME; TRACE BLACK CARBONACEOUS SHALE/

COALY SPECKLED IMBEDDED/LAMINATE.

SANDSTONE = LIGHT GRAYISH BLUE, MODERATE

GRAY, TRACE GRAYISH OFF WHITE W/ SALT AN

PEPPER APPEARANCE; DOMINATE QUARTZ

(o) B Il
w
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FRAMEWORK; UPPER VERY FINE TO LOWER

FINE GRAIN; POOR TO FAIRLY SORTED,

DOMINANTLY CONSOLIDATED, SUB BLOCKY

CLUSTERS; SUB ANGULAR GRADING TO SUB

ROUND; LOW TO MOD SPHERICITY; FRIABLE,
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G Til Gas 5005<10 [

100K>|

IAND HARD; MODERATE GRAY CLAY

/ICALCAREOUS CEMENT, TRACE SILICA MATRIX

"""*""CEMENT, WEAK HCL REACTION; POOR TO FAIR

"""""INTERGRANULAR POROSITY; TRACE BLACK

""" /CARBONACEOUS SHALE/COALY SPECKLED

Cco2 100K>1

|
Flare Ht. 100>

100K>|

"""*"*"IMBEDDED.

'"CARBONACEOUS SHALE = DARK BROWNISH

GRAY, BROWNISH BLACK, DARK GRAY BROWN
[ARRRNI

""""'W/ BLACK SPECKS; TABULAR, SOME WEDGELIKE

"""*""OCC SUB BLOCKY CUTTIGS HABIT; SUB BLOCKY

"""""BLOCKY FRACTURES; DULL SLIGHT WAXY,

EARTHY IN PART LUSTER; SILKY TO GRITTY
[ARRRNI

""""TEXTURE; TRACE BLACK SPECKLED COALY

IMBEDDED / LAMINATE; SOME SPECKLE

VT~ T

" IDYRITE IMBEDDED.

SHALE = DARK GRAY, OCC MODERATE GRAYISH

BLUE, SOME GRADING TO BLACK/BLUE; DENSE,

"""""BRITTLE TENACITY; SPLINTERY, SOME SUB

I T

BLOCKY, PLANAR FRACTURE; ELONGATED,

WEDGELIKE W/ OCC SUB MASSIVE CUTTINGS
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e
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"""MLUSTER; CLAYEY TO GRITTY TEXTURE; TRACES
[ARRRNI

""HABIT; DULL, EARTHY, SUB WAXY/WAXY

WEAK REACTION TO DILUTED HCL / LIMEY

"""*""SHALE; TRACE BLACK CARBONACEOUS SHALE

CARBONACEOUS SHALE = DARK BROWNISH

BLACK, DARK GRAYISH BLACK/BROWN, OCC

""*"*"""![HUES OF OFF BLACK; DENSE TO CRUMBLY

TENACITY; PLATY TO SUB BLOCKY FRACTURE;

WEDGELIKE, TABULAR, SOME FLAKY CUTTINGS

HABIT; DULL, WAXY LUSTER, SILTY GRADING

'TO GRITTY TEXTURE; TRACE PYRITIC

nuiSpECKLED IMBEDDED.

OHIO CREEK SANDSTONE = LIGHT OFF BLUISH

""'GRAY, SOME OFF WHITE; LIGHT GRAY, OCC

SALT AND PEPPER APPEARANCE; TRACE CLEAR

""" TO FAIR SORTED, DOM SUB ANGULAR SOME

""*""AND TRANSLUCENT CEMENTED IN SMALL

CLUSTERS; VERY FINE TO FINE GRAIN; POOR

SUB ROUND, LOW TO MOD SPHERICITY:
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8 =~ I \ \ """""FRIABLE IN PART; CLAYEY/CALCAREOUS CEM,
(@] el B R T \ \ |
= e 100000000000 ‘ | ‘ :
| i | 1 1 1 1 1 ‘ | [ARRRN|
=TT T | ‘\ | ""'""SOME SILICA MATRIX CEMENT, LOW REACTION
| i | 1 1 1 1 1
= iy imam ‘
= m——— 010 ‘ ‘ ‘ "
T | TO HCL. SPECKLED DARK LITHIC AND MAFIC
| i | 1 1 1 1 1 “ g“ [ARRRN|
| i | 1 1 1 1 1 “ “ “ [ARRRN|
e i | ‘\ ‘\ s MBEDDED.
el N “ “ Z
E T | 1 1 1 1 1 1 “‘/‘ ““ / [ARRRN|
== smm 1 1 1 1 1 1 1 L ‘ “\\ [ARRRN|
——=ctifnniinnrn \ \ "ISANDSTONE = LIGHT BLUISH GRAY, CLEAR
T N T T R B BN | \ \ .
i | ‘
| |
| | - TO TRANSLUCENT, SUB BLOCKY CLUSTERS,
| |
A ‘;/‘ ;/ [NRRNRI
v ( / '"""SALT AND PEPPER APPEARANCE, VERY FINE
| [ (
| | | .
7000 MD )‘ ‘ /‘ —
“ ‘ ‘ ''"""GRADING TO FINE GRAIN; POOR TO FAIR SORT
| | .
E <J (/s <
d - k W K\ ™ ING; DOM SUB ANGULAR / SOME SUB ROUND,
L | i | 1 1 1 1 1 “ “ ;‘ [ARRRN|
[ e i ‘J ‘ “\ T
J o= w00 “J “ /J .
10> a‘ =TT T rnnnnnnnnnny e TH Gas 500><10 / Meth C- 100K>"""LOW TO MOD SPHERICITY; FRIABLE IN PART;
t (@] el B R T “\ ‘ ‘K (N
o ——— \ T
0> - < 02 100K><10 ‘ | Ethnc-2 100K>
| i | 1 1 1 1 1 | ‘ [ARRRN|
} =T T T rrrrrnivL “ ‘ | '""CLAYEY/SILICA MATRIX CEMENT, SOME
= it | ‘
- < <10/ | PropcC- 100K>)
| i | 1 1 1 1 I_ \ ="
v L L \ \ CALCAREOUS CEMENT, MOD HCL REACTION;
T ‘\1 (NNARI
_BuncC 100
r ‘,/ r [NRRNRI
{ | | | '"'"SPECKLED LITHIC/ MAFIC AND CARBONACEOUS
<10| | PentC5 100K
W |
| [ “ '""""'SHALE IMBEDDED.
( “ 1‘ 1
o |
“ ) [ARRRN|
{ \ T
| \‘ [ARRRN|
| |
| | (LR
|
|
‘\ SANDSTONE = LIGHT OFF WHITE/GRAY, TRACE
|
s |
\‘ |
[ ‘/ “BLUISH GRAY, SOME CLEAR TO TRANSLUCENT
| \ g
| |
| \
[7100 MD (2 \‘ \‘
N ) | | GRAINS, FEW LOOSE GRAINS, OCC SALT AND
| g
== TIIIN L
( ( ‘
“ “ | PEPPER APPEARANCE; QUARTZ FRAMEWORK;
“ g
| | | T
E ‘ “ ‘ [ARRRN|
Ij — ‘ | | '''""FAIR SORTED; DOMINANTLY SUB ANGULAR,
(@] ‘ “ (R
o i
(R L
| 1 |
\ \ UPPER VERY FINE TO LOWER FINE GRAIN; LOW
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TO MODERATE SPHERICITY; FRIABLE TO HARD;

DOMINANTLY CONSOLIDATED, OCC LOOSE

INDIVIDUAL GRAINS OR SMALL CLUSTERS,

CLAYEY/SILICA CEMENT, SOME CALCAREOUS

CEMENT, WEAK HCL REACTION; POOR TO FAIR

VISUAL INTERGRANULAR POROSITY;

'TRACE COARSE CALCITE CRYSTALS IN SAMPLE

TRAY,MAY INDICATE PRESENTS OF A FRACTURE

TRACE BLACK SPECKLED LITHIC/

CARBONACEOUS SHALE IMBEDDED.

CARBONACEOUS SHALE = DARK BRWN WITH

HUES OF BLACK; CRUNCHY TO DENSE TENACITY

SUB BLCKY TO SUB PLATY CUTTING HABIT

'WITH SUB PLANAR TO IRREGULAR OCC HACKLY

FRACTURE; EARTHY TO SMOOTH TEXTURE;

DULL TO OCC SUB WAXY / SUB VITREOUS

LUSTER; SLIGHT INCREASE IN DITCH GAS; SL

PYRITIC IN PLACES. NO VISIBLE DEGASSING

IN SAMPLE TRAY.

SHALE = GRY, LT GRY, DARK GRY; DENSE TO
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CRUNCHY TENACITY; SUB MASSIVE TO SUB

Pz

W

TABULAR CUTTINGS HABIT, OCCASIONALLY

-

:"""‘WEDGELIKE IN PLACES; IRREGULAR TO

: HACKLY FRACTURE; DULL EARTHY TO WAXY
LUSTER WITH SMOOTH TO SL GRITTY TEXTURE
‘ IN PLACES.
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<100 OoP 0> = """"""";j; 500><10 ) | Malth -1 ''""""/CONSOLIDATED CLUSTERS ARE GRAIN
——— I “/ ‘, Imwlwl‘\‘
100K>K10 ‘) Ethn C-2 i
< / < =SUPPORTED IN A CALC/CLAY MATRIX.
Flare Ht. 1005<10 | ‘ P‘[op -3 1 OK>I‘I‘I‘I‘I‘”“
/ """""]MODERATE TO MARKED INCREASE IN DITCH GAS
utn -4 00K> |
""""]MODERATE TO STRONG REACTION TO DILUTE
il
‘ TentC-S
\ “‘\ i

oov.
]
|

"""SANDSTONE = OFF WHT, LT GRY; UPPER
[ARRRNI

"'"""MEDIUM TO FINE GRAINED; MODERATELY
[ARRRNI

"""""FRIABLE; INDIVIDUAL GRAINS ARE SUB

IANGULAR TO SUB ROUND WITH MODERATE

'TO LOW SPHERICITY; TRANSPARENT TO

1 |_|

""" OPAQUE WITH CLUSTERS HAVING A SALT AND
[ARRRN|
[ARRRN|
""" PEPPER APPEARANCE; DOMINANTLY WELL
[ARRRN|
=eniSORTED; ACCESSORIES INCLUDE DARK LITHIC
= AND MAFIC FRAGMENTS APPROX 3%;

100K>|

0052

Avg WOB <05

e

s AR A




V7 ——

VY

TR T

SANDSTONE = OFF WHT, LT GRY; UPPER

— [RERENI
et HUIVEDIUM TO OCC FINE GRAINED; VERY
— [RERENI

[7600MD |~ v v v 4w a s
~ """MERIABLE; INDIVIDUAL GRAINS ARE SUB

o [ARRRNI
o [ARRRNI
L """"ANGULAR TO SUB ROUND WITH MODERATE
o . [ARRRNI

""" TO LOW SPHERICITY; TRANSPARENT TO

0092
I

""" OPAQUE; DOMINANTLY UNCONSOLIDATED
[ARRRNI

""""MOST LIKELY A RESULT OF BIT ACTION; VERY

CLEAN WITH LITTLE TO NO ACCESSORIES;

OVERALL POORLY SORTED.

SHALE = GRY, LT GRY, GRYISH BRWN,

"""MLT BRWN; FIRM TO DENSE TENACITY WITH SUB

[7700 MD

TABULAR TO SUB WEDGELIKE OCC BLADED

CUTTINGS HABIT; IRREGULAR TO OCC

A o D . o A ,f/m AR R
]
I

""" [HACKLY FRACTURE; DULL EARTHY TO WAXY

/S

-

0042

"""MLUSTER WITH SMOOTH TO SL GRITTY TEXTURE
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IN PLACES; COMMONLY GRADES TO AND

M""MINTERBEDDED WITH CARBONACEOUS SHALE AND

[ARRRNI
"""MSILTSTONE; SOME CARBONACEOUS MATERIAL;

SLIGHTLY PYRITIC IN PLACES.

SANDSTONE = TRANSPARENT TO OPAQUE; UPPER
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e D77

MEDIUM TO FINE GRAINED; SUB ROUND TO

SUB ANGULAR; MODERATE SPHERICITY; WELL

""""SORTED; VERY FRIABLE DOMINANTLY

"""""UNCONSOLIDATED; CLUSTER ARE UNCOMMON;
[ARRRNI

"*"*"""WHEN CONSOLIDATED GRAIN SUPPORTED IN A
[ARRRNI

"""""ICALC CEMENT;RARE FINER GRAINED SPECIMENS

HAVE A CALC/CLAY MATRIX; OVERALL VERY

""""ICLEAN WITH NO ACCESSORY MINERALS IN

""""CLUSTERS; STRONG REACTION TO DILUTE HCL;
[ARRRNI

MARKED TO MODERATE INCREASE IN DITCH

TN

"""""SHALE = GRY, LT GRY, GRYISH BRWN,

LT BRWN; FIRM TO DENSE TENACITY WITH SUB

""" TABULAR TO SUB WEDGELIKE OCC BLADED

"**MCUTTINGS HABIT; IRREGULAR TO OCC
[ARRRNI

"HACKLY FRACTURE; DULL EARTHY TO WAXY

LUSTER WITH SMOOTH TO SL GRITTY TEXTURE
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IN PLACES; COMMONLY GRADES TO AND

"""*""INTERBEDDED WITH CARBONACEOUS SHALE AND

MMSILTSTONE.
[ARRRNI
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{ Tt Gas 500>

{001(

SANDSTONE = TRANSPARENT TO OPAQUE; UPPER

Cco2 100K>;

Flare Ht. 100>

0K>]

00K>

0K>

100K>

MEDIUM TO FINE GRAINED; SUB ROUND TO

SUB ANGULAR; MODERATE SPHERICITY; WELL
[ARRRNI

"""""SORTED; VERY FRIABLE DOMINANTLY
[ARRRNI

"""""UNCONSOLIDATED; CLUSTER ARE UNCOMMON;
[ARRRNI

""""'WHEN CONSOLIDATED GRAIN SUPPORTED IN A

"""""ICALC CEMENT; OVERALL VERY CLEAN; MARKED

'TO MODERATE INCREASE IN DITCH GAS.

"""""CARBONACEOUS SHALE = MODERATE DARK BROWN

"""""[DARK GRAYISH BROWN, TRACE BLACKISH BROWN

==y

A

""" TRACE PYRITE IMBEDDED; BRITTLE TO CRUM-
[ARRRNI

"""""MBLY TENACITY; SUB BLOCKY, BLOCKY SL

IRREGULAR FRACTURE; SUB WEDGELIKE,

""" TABULAR CUTTINGS HABIT; DULL EARTHY
[ARRRNI

SUB WAXY LUSTER; GRITTY WITH SOME

|
é
i

GRANULAR TEXTURE; TRACE BLACK COALY
[ARRRNI

""" LAMINATE/IMBEDDED TRACE DEGASSING IN

"TMSAMPLE TRAY.

'""'SHALE = MOD DARK GRAYISH BLACK, DARK

S
#
\
5

GRAY, SOME VARIOUS HUES OF GRAY; CRUM-
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BLY, CRUNCHY W/ SOME BRITTLE TENACITY;

SUB BLOCKY, BLOCKY SLIGHT IRREGULAR

FRACTURE; SUB WEDGELIKE, TABULAR CUTTING

HABIT; SUB WAXY/WAXY OCC EARTHY LUSTER;

SMOOTH TO GRITTY TEXTURE.

SANDSTONE = CLEAR TO TRANSLUCENT,

ABUNDANT LOOSE GRAINS, SOME SMALL

CLUSTERS, BLUISH OFF WHITE, SOME SALT

IAND PEPPER APPEARANCE; VERY FINE TO FINE

GRAIN; FAIR TO WELL SORTED; SUB ANGULAR

GRADING TO SUBROUND; LOW TO MODERATE

SPHERICITY; TRACE FROSTED GRAINS; VERY

FRIABLE, LOOSE GRAINS POSSIBLE DUE TO

PDC BIT; SILICA MATRIX CEMENT, WEAK

GRAIN SUPPORT, TRACE CALCAREOUS CEMENT.

WEAK DILUTED HCL REACTION; GOOD VISUAL

INTERGRANULAR POROSITY; TRACE COARSE

CALCITE CRYSTALS; OCC BLACK SPECKLED

CARBONACEOUS SHALE IMBEDDED.

SANDSTONE = ABUNDANT LOOSE INDIVIDUAL
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GRAINS, CLEAR TO TRANSLUCENT, LIGHT GRAY

BLUISH GRAY, SOME SALT AND PEPPER

APPEARANCE; VERY FINE TO FINE GRAIN; WEL

SORTED; DOM SUB ANGULAR GRADING TO SUB

ROUND, MOD SPHERICITY; SMALL CLUSTERS

POSSIBLY DUE TO PDC BIT; EASILY FRIABLE,

00K>'"""'WEAK GRAIN SUPPORT, SILICA MATRIX CEMENT

<10

< Ttl Gas 500><10W
{
< 2 100K><10
[ARRRNI
< <10 |

"""""'\CALCAREOUS CEMENT, SOME SILICA MATRIX

TRACE CLAYEY/CALC CEMENT, WEAK HCL

REACTION, GOOD VISUAL INTERGRANULAR

POROSITY; TRACE BLACK/DARK GRAY LITHIC-

"""""'"CARBONACEOUS SHALE SPECKS IMBEDDED;

""""SLIGHT INCREASE IN BACKGROUND GAS.

SANDSTONE = OFF WHITE, GRAYISH WHITE,

""" TRACE INDIVIDUAL GRAINS; UPPER VERY FINE

""" TO FINE GRAIN; POOR TO FAIR SORTED; SUB

""""ANGULAR IN PART, TRACE SUB ROUND; MOD

""""SPHERICITY; FRIABLE TO HARD; CLAYEY /

CEMENT; FAIR GRAIN SUPPORT; FAIR VISUAL

INTERGRANULAR POROSITY; SALT AND PEPPER

IAPPEARANCE, DARK GRAYISH TO BLACK LITHIC
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CARBONACEOUS SHALE/COALY SPECKLED

IMBEDDED/LAMINATE.

SHALE = MOD DARK GRAY, LIGHT GRAY, LIGHT

i
i
oo
i
i

===

LTI

WHITE GRAY; DENSE, CRUMBLY CRUNCHY

TENACITY; SUB BLOCKY, PLANAR SPLINTERY

FRACTURE; WEDGELIKE, TABULAR CUTTINGS

HABIT; DULL, WAXY, SUB WAXY LUSTER;

SMOOTH TO GRITTY TEXTURE; TRACE BLACK

CARBONACEOUS SHALE LAMINATE; TRACE

WHITE KAOLIN IN SAMPLE TRAY.

SANDSTONE = SOME LOOSE GRAINS, CLEAR

'TO TRANSLUCENT, SUB ROUNDED, WEAK

SUPPORT, SMALL CLUSTERS, LIGHT GRAYISH

(
(
:__I LI B R | IK
Tm—
:__I LI B R | IKK
T
:__I LI B R | IKK
Tm—
= ====1 1 1 11 IKK

(

BLUE. OFF WHITE W/ SALT AND PEPPER

APPEARANCE; SUB ANGULAR IN PART; MOD

SPHERICITY, FRIABLE TO HARD; CLAYEY/CALC

CEMENT, SOME SILICA MATRIX CEMENT; FAIR

'TO GOOD VISUAL INTERGRANULAR POROSITY;

COALY IMBEDDED.

'TRACE BLACK SPECKLED CARBONACEOUS SHALE
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'""""SHALE = GRY, LT GRY, DARK GRY; DENSE TO

CRUNCHY TENACITY; SUB MASSIVE TO SUB

|
:

'TABULAR CUTTINGS HABIT, OCCASIONALLY

'WEDGELIKE IN PLACES; IRREGULAR TO
[ARRRNI

"*"*"""HACKLY FRACTURE; DULL EARTHY TO WAXY
[ARRRNI

"""MLUSTER WITH SMOOTH TO SL GRITTY TEXTURE
[ARRRNI

""*"MIN PLACES.

Tt Gas 500>,

'TO UPPER FINE GRAINED; SUB ROUND TO

"""SUB ANGULAR; MODERATE SPHERICITY; WELL

<10 | | MethC-1 100K>-SORTED; VERY FRIABLE DOMINANTLY
] | ‘
i
c 100K><10 | | EthnC-2 100K>
\ \
) ) ‘ UNCONSOLIDATED; CLUSTER ARE UNCOMMON;
‘:\ ‘\ ‘J (RN
Flare Ht. 100><10 ‘/ \‘ Pror{ -3 100K> i
il | WHEN CONSOLIDATED GRAIN SUPPORTED IN A
i ‘
<10 f | But C-4 100K>
| |
i | CALC CEMENT; PREDOMINANTLY CLEAN WITH
| |
Peq‘t c- 100K>{

LITTLE TO NO ACCESSORY MINERALS IN

f
J
<i
f

|

"""""DILUTE HCL; MODERATE INCREASE IN DITCH

CARBONACEOUS SHALE = DARK BRWN WITH

"'"""SANDSTONE = TRANSPARENT TO OPAQUE; FINE

'"""JUNCOMMON CLUSTERS; STRONG REACTION TO
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'"""I[HUES OF BLACK; CRUNCHY TO DENSE TENACITY

""**"SUB BLCKY TO SUB PLATY CUTTING HABIT

'WITH SUB PLANAR TO IRREGULAR OCC HACKLY
[ARRRNI

"""FRACTURE; EARTHY TO SMOOTH TEXTURE;
[ARRRNI

"*"*"DULL TO OCC SUB WAXY / SUB VITREOUS
[ARRRNI

"""MLUSTER; SLIGHT INCREASE IN DITCH GAS;

"""""INO VISIBLE DEGASSING IN SAMPLE TRAY.

COMMONLY INTERBEDDED WITH AND GRADING

'TO SILT AND SHALE.

SILTSTONE= GRY, DARK GRY, GRYISH BRWN

"""""'DENSE FIRM TENACITY; SUB MASSIVE TO SUB

""" TABULAR TO BLADED CUTTINGS HABIT, OCC

'""WEDGELIKE IN PLACES; IRREGULAR TO

HACKLY FRACTURE; DULL EARTHY TO SUB
[ARRRNI

""""MSPARKLY LUSTER WITH EARTHY TO GRITTY

MMTEXTURE.

SANDSTONE = ABUNDANT LOOSE GRAINS
[ARRRNI

"""""CLEAR TO TRANSLUCENT, LIGHT GRAY, HUES

OF BRWNISH GRY, OCC SALT AND PEPPER;
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SUB ANGULAR TO SUB ROUND WITH LOW
[ARRRNI

'TO MODERATE SPHERICITY; MODERATELY TO

""""EASILY FRIABLE; SILICEOUS, CLAYEY AND
[ARRRNI

CALCAREOUS CEMENT,; OCC IMBEDDED

CARBONACEOUS MATERIAL; SL TO MODERATE

'""""INCREASE IN DITCH GAS.

"""""'"CARBONACEOUS SHALE = DARK BRWN WITH
[ARRRNI

""""HUES OF BLACK; CRUNCHY TO DENSE TENACITY

e Ve

SUB BLCKY TO SUB PLATY CUTTING HABIT

'WITH SUB PLANAR TO IRREGULAR OCC HACKLY

FRACTURE; EARTHY TO SMOOTH TEXTURE;

DULL TO OCC SUB WAXY / SUB VITREOUS/

GREASY LUSTER; NO VISIBLE DEGASSING IN

\ \ (N
“‘ “ “‘ [ARRRN|
| | MUNSAMPLE TRAY.
[ \
Lo t
|| s
(A
\ \\
QUK
NI
\\‘ \‘ [ARRRN|
i \ ''""ICOAL = BLACK; VERY DARK BRWN TO BLACK
\‘ \ [ARRRN|
/ / el
| k
/ /
‘/ ( \/ =WHERE GRADING FROM CARBONACEOUS SHALE
[ n
[ \
Vo \
|
500><10 | | MethcC- 100K>}--+TO COAL; SUB WEDGELIKE TO SUB MASSIVE
100K><10 | | EthncC- 100K>
[ [
‘\ \ \ I'""ICUTTINGS HABIT; OCC PLATY IN PLACES;
// ‘ / T
Flafe Ht. 100><10 ( ‘w ProF c- 10DK>
il J IRREGULAR FRACTURE; PLANAR WHERE PLATY;
A Sl ‘
<10 ‘ ‘ Butn C- 100K> |
i § MG REASY TO SUB VITREOUS/WAXY LUSTER WITH
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'"'""MSMOOTH TO SL EARTHY TEXTURE; MODERATE
[ARRRNI

''"""TO MARKED INCREASE IN DITCH GAS; OCC

o
i
== i
i
i
i

"""""VISIBLE DEGASSING IN SAMPLE TRAY.
[ARRRNI

SANDSTONE = LT GRY, OFF WHT WITH HUES

"""""OF LT BRWN; FINE TO VERY FINE GRAINED;
[ARRRNI

""""INDIVIDUAL GRAINS TRASNL TO OPAQUE; SUB

"""ANGULAR TO SUB ROUND WITH LOW TO

OCC MODERATE SPHERICITY IN PLACES;
[ARRRNI

""""""MODERATELY TO EASILY FRIABLE; DOMINANTLY

SMALL CLUSTERS; GRAIN SUPPORTED IN A

CALC/CLAY AND SILICEOUS MATRIX; STRONG

REACTION TO DILUTE HCL; MODERATE

INCREASE IN DITCH GAS.

COAL = BLACK; TOUGH TO DENSE TENACITY;

BLOCKY TO SLIGHTLY SPLINTERY FRACTURE;

e e el 1 1
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e e el 1 1
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PLATY TO ELONGATED CUTTINGS HABIT;
[ARRRNI

"""*""RESINOUS TO GREASY LUSTER; SMOOTH

TEXTURE; THIN STRUCTURE; VERY THINLY

nuniBEDDED.
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CARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; PLATY

'TO FLAKY CUTTINGS HABIT; WAXY TO DULL

LUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE

"""THIN STRUCTURE; ALTERNATING LAYERS WITH

SANDSTONE AND SILTSTONE AND OCC COAL.

SANDSTONE = VARI-COLORED TO CLEAR AND

ITRANSLUCENT GRAINS; MAINLY LOOSE GRAINS

'WITH FEW POROUS CLUSTERS THROUGHOUT;

'WHEN IN CLUSTERS VERY FRIABLE AND

CRUMBLY; FINE TO UPPER VERY FINE GRAINED

SUB ROUND TO ROUND; MODERATE TO LOW

SPHERICITY; MODERATE INCREASE IN DITCH

GAS; LOW REACTION TO DILUTE HCL;

SILICEOUS CEMENTATION TO GRAIN SUPPORTED

OR LOOSE GRAINS; MODERATE GRIND ACTION

FROM BIT; THINLY INTERBEDDED WITH

CARBONACEOUS SHALE AND OCCASSIONAL

BEDS OF SHALE OR SILTSTONE.




CARBONACEOUS SHALE = DARK GRAY TO

A LIGHT GRAY; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY TO PLANAR FRACTURE;

PLATY TO MASSIVE CUTTTINGS HABIT; WAXY

'TO DULL LUSTER; SMOOTH TO SLIGHTLY

SILTY TEXTURE; APPEARS TO GRADE INTO

SHALE; IT ALTERNATES LAYERS WITH

SANDSTONE AND SHALE.

SHALE= DARK GRAY TO DARK BROWNISH GRAY;

TOUGH TO CRUNCHY TEXTURE; IRREGULAR TO

PLANAR FRACUTRE; PLATY CUTTINGS HABIT;

DULL TO SLIGHTLY SPARKLING LUSTER; THIN

STRUCTURE; THINLY BEDDED BETWEEN CARB.

SHALE AND SANDSTONE.

SANDSTONE = WHITE TO LIGHT GRAY WITH
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HUES OF YELLOW AND BROWN; SOME CLEAR

'TO OPAQUE GRAINS; MIXTURE OF TIGHT

NON-FRIABLE CLUSTERS AND LOOSE GRAINS;

UPPER VERY FINE GRAINED:; FAIR SORTING;

GRAYISH BLACK AND SOMETIMES MOTTLED WITH
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SUB ANGULAR TO SUB ROUNDED; LOW

SPHERICITY; HIGHLY REACTIVE TO DILUTE

HCL; CALCAREOUS CEMENTATION; TRACE

""*"MAMT OF FRACTURE FILL FOUND BETWEEN

10220" AND 10250' MD; SLIGHT INCREASE IN
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DITCH GAS DURING SANDSTONE LAYERS;

"""""THIN ALTERNATING BEDS.

CARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; MASSIVE

TO PLATY CUTTINGS HABIT; WAXY TO DULL

LUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE

THIN STRUCTURE; APPEARS TO GRADE TO COAL

IN PLACES; SLIGHT COAL LAMINATIONS ON

SOME SPECIMENS.

COAL = BLACK; VERY DARK BRWN;

SUB WEDGELIKE TO SUB PLATY CUTTINGS

HABIT OCC BLADED IN PLACES; IRREGULAR

H R AVVAN AT AW o nan

FRACTURE, PLANAR FRACTURE WITH PLATY

CUTTINGS; GREASY TO SUB VITREOUS LUSTER
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""""WITH SMOOTH TO SLIGHTLY EARTHY TEXTURE;

[ARRRNI
[ARRRNI
""""""MODERATE TO MARKED INCREASE IN DITCH

GAS.

tl Gas 500><10

T
\ \ [RNNRRI
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|| \‘ """"ISANDSTONE = OFF WHT WITH HUES OF BUFF;
[
\‘ “‘ “‘ [y
.l | """ILT GRY WITH HUES OF BRWN; FINE TO
‘\\‘ ‘\\“ \\‘ i
[ | ( onnnn
\ \\7 x [y
//’ / / """UPPER FINE GRAINED; DOMINANTLY
[y
iR
| ‘ CONSOLIDATED AND GRAIN SUPPORTED IN
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(. Me{h C-1 100K>"""""|A SL CALCAREOUS AND CLAY CEMENT; OCC
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100K><10
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[ARRRN|
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) FUHISILICEOUS; INDIVIDUAL GRAINS ARE TRANSP
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ProTJ c- 100K>],
| F-+TO OPAQUE; SUB ANGULAR TO SUB ROUND
) ‘
BUtT C- > [ARRRN|
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MODERATELY TO WELL SORTED; OCC

niISTAINING IN PLACES.
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""""FRACTURE; EARTHY TO SMOOTH TEXTURE;

"*"*""DULL TO OCC SUB WAXY / SUB VITREOUS

[ARRRNI
[ARRRNI
[ARRRNI
"""""'"CARBONACEOUS SHALE = DARK BRWN WITH
UES OF BLACK; CRUNCHY TO DENSE TENACITY
weniSUB BLCKY TO SUB PLATY CUTTING HABIT
[ARRRNI
€ gWTH SUB PLANAR TO IRREGULAR OCC HACKLY

"1 USTER:; MODERATE INCREASE IN DITCH GAS
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[10700 MO/

SOME DARKER IMBEDDED CARBONACEOUS

""" MATERIAL AND LAMINAE; VISIBLE DEGASSING

IN SAMPLE TRAY.

'""""COAL = BLACK, OCC VERY DARK BROWN;

""""""GRADES FROM COAL TO CARBONACEOUS SHALE

IN PLACES; SUB WEDGELIKE TO SUB MASSIVE

""*""MCUTTINGS HABIT; OCC PLATY IN PLACES;

IRREGULAR FRACTURE; PLANAR WHERE PLATY;

SMOOTH TO SL EARTHY TEXTURE; MODERATE

'TO MARKED INCREASE IN DITCH GAS;

VISIBLE DEGASSING IN SAMPLE TRAY.

SILTSTONE = MEDIUM TO DARK BROWNISH GRY

'WITH HUES OF BRWN AND OCC BLACK; CRUNCHY
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"""*"FRACTURE; SUB MASSIVE TO SUB WEDGELIKE

"""MVISIBLE STRUCTURES; GRADES TO SILTY

'TO DENSE TOUGH TENACITY WITH IRREGULAR

"""MCUTTINGS HABIT; EARTHY GRITTY TEXTURE;

=DULL EARTHY VERY OCC SPARKLY LUSTER; NO

SANDSTONE AND CARBONACEOUS SHALE.
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COAL = BLACK, VERY HARD TO STIFF

TENACITY; BLOCKY TO HACKLY TO SPLINTERY

SMOOTH TO SLIGHTLY ABRASIVE TEXTURE;

:
|

THIN STRUCTURE. SOME VISIBLE DEGASSING

SANDSTONE = WHITE TO LIGHT GRAY

'WITH CLEAR AND TRANSLUCENT GRAINS; FINE

{

'TO VERY FINE GRAINED; FAIR TO WELL

SORTED; SUB ANGULAR TO SUB ROUNDED

GRAINS; MODERATE TO LOW SPHERICITY;

HIGHLY REACTIVE TO DILUTE HCL; CALC

CEMENTATION AND GRAIN SUPPORTED;

H
o
©
o
o
= - 1 1 1 1 1
[11000MDg == """ !
H
<100 RO| 0> A
o
o
<50 Avg WOB o> ©

Ty Ty

hAMAN

<0 TG 500>K<10 10
[RERENI
<0 2 100K><10 100K
< Flafe Ht. 1005<10 100K
<10 1
[RERENI
[RERENI
<10 100K>|

IABUNDANT LOOSE GRAINS WITHIN SAMPLE;

SLIGHT ELEVATION IN DITCH GAS AND A

REDUCTION IN ROP.

CARBONACEOUS SHALE = DARK GRAY TO

\/_x/\%\

g

GRAYISH BLACK; TOUGH TO DENSE TENACITY;

IRREGULAR TO PLANAR FRACTURE; MASSIVE TO
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[11300 MO/

MUMPLATY CUTTINGS HABIT; SMOOTH TO SILTY

TEXTURE; THIN STRUCTURE; TRACE COAL

"MLAMINATIONS ON SOME CARBONACEUS SHALE
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IN SAMPLE TRAY WHICH INDICATES
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GRADATION TO COAL.
[ARRRNI

"""""COAL = BLACK, HARD AND CRUNCHY TENACITY;

IRREGULAR TO SPLINTERY FRACTURE;

""""MHACKLY CUTTINGS HABIT; THIN STRUCTURE;

VISIBLE DEGASSING IN SAMPLE TRAY.

CARBONACEOUS SHALE = DARK BROWN
[ARRRNI

"""""DARK GRAYISH BROWN TO GRAYISH BLACK;
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'TOUGH TO DENSE TO SLIGHTLY BRITTLE

""""TENACITY; IRREGULAR TO OCC PLANAR

FRACTURE; MASSIVE TO PLATY CUTTINGS

"""*""HABIT; WAXY TO DULL LUSTER; SMOOTH TO

"*MSILTY TEXTURE; THIN STRUCTURE; VISIBLY
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DEGASSING IN SAMPLE TRAY.
[ARRRNI

""*""SILTSTONE = MEDIUM TO DARK BROWNISH GRY
[ARRRNI

HHIWITH HUES OF BRWN AND OCC BLACK; CRUNCHY
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''""""TO DENSE TOUGH TENACITY WITH IRREGULAR

SANDSTONE AND CARBONACEOUS SHALE.
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""""CARBONACEOUS SHALE = DARK BRWN TO
[ARRRNI

GRAYISH BLACK; CRUNCHY TO DENSE TENACITY

"""""MASSIVE TO PLATY CUTTINGS HABIT WITH
[ARRRNI

[ARRRNI

"""FRACTURE; SUB MASSIVE TO SUB WEDGELIKE
[ARRRNI

== ICUTTINGS HABIT; EARTHY GRITTY TEXTURE;
[ARRRNI

""""DULL EARTHY VERY OCC SPARKLY LUSTER; NO
[ARRRNI

[ARRRNI

"""MVISIBLE STRUCTURES; GRADES TO SILTY

[ARRRNI

IRREGULAR TO PLANAR FRACTURE; DULL

COAL LAMINATIONS IN SOME SPECIMENS;
[ARRRNI

[ARRRNI

[ARRRNI

""" TO GREASY LUSTER WITH SMOOTH TO
[ARRRNI

weniSLEARTHY TEXTURE; COMMON DARKER
"""""'GRADES TO COAL AND NEAR COAL.
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[11600 MO

009TT

004TT

[11700 MO '

TO OPAQUE; SUB ANGULAR TO SUB ROUND

"*"*"*"WITH LOW TO OCC MODERATE SPHERICITY;
[ARRRNI

"""""'"MODERATELY TO WELL SORTED. MODERATE

'TO STRONG REACTION TO DILUTE HCL.
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‘g“ | ,““ CARBONACEOUS SHALE = DARK GRY TO
‘w\/ ‘w\/ [y
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\ | DARK GRYISH BROWN SME GRYISH BLACK;
|

TOUGH TO DENSE TO CRUNCHY/ BRITTLE

TENACITY; IRREGULAR TO OCC PLANAR

""""FRACTURE; SUB TABULAR TO PLATY CUTTINGS

""""MHABIT; WAXY TO DULL EARTHY LUSTER WITH
[ARRRNI

SMOOTH TO SLIGHTLY GRITTY TEXTURE;

/ ‘s‘
| ] GRADES TO A CARBONACEOUS SILTSTONE IN
N Y
\ “ \ [y
L ‘ | “ """"PLACES. OCC VISIBLE DEGASSING IN SAMPLE
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""" trrrrnet SR \ """ISILTSTONE = DARK BROWN TO DARK GRAYISH
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""" trrrrnet AR < '""""BROWN; TOUGH TO DENSE TENACITY; IRREG
7
- [y

'TO BLOCKY TO SLIGHTLY HACKLY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

"MUNTO SLIGHTLY SPARKLING LUSTER: SILTY TO
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"IGRITTY TEXTURE; THIN STRUCTURE.

=

**""ICARBONACEOUS SHALE = DARK GRAY TO

DARK BROWN WITH HUES OF BLACK; TOUGH
[ARRRNI

'TO BRITTLE TENACITY; IRREGULAR TO BLOCKY

"""FRACTURE; MASSIVE TO PLATY CUTTINGS

HABIT; WAXY TO DULL LUSTER; SILTY

MMTEXTURE.

""""INOTE= TRIP OUT OF HOLE FOR BIT AT 11896
[ARRRNI

MEASURED DEPTH 05/19/2010 @ 11:24 HRS.

RESUMED DRILLING AHEAD 05/21/10 AT 23:40

pnlpg

"""INOTE: FIRST SAMPLE AT 11900 WAS OF POOR

""""MQUALITY: DOMINANTLY CAVINGS.

——

**""ICARBONACEOUS SHALE = DARK GRAY TO

=GRAYISH BLACK WITH COAL LAMINATIONS

THROUGHOUT; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY TO PLANAR FRACTURE;

MASSIVE TO PLATY CUTTINGS HABIT; WAXY TO
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SLIGHTLY VITREOUS TO DULL LUSTER; THIN

STRUCTURE; SOME VISIBLE DEGASSING.

""*"MSILTSTONE = DARK BROWN TO DARK GRAYISH

BROWN; TOUGH TO DENSE TENACITY; IRREG

Flare Ht. 100>

TO BLOCKY TO SLIGHTLY HACKLY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

"""MLUSTER; SILTY TO SLIGHTLY GRITTY

MMTEXTURE.
[ARRRNI

""""CARBONACEOUS SHALE = DARK GRY TO

DARK GRYISH BROWN SME BRWNISH BLACK;

DENSE TO CRUNCHY TENACITY WITH

IRREGULAR TO OCC PLANAR FRACTURE;

SUB TABULAR TO SUB PLATY CUTTINGS

HABIT; DULL EARTHY TO WAXY LUSTER WITH

""*"*"MSMOOTH TO SLIGHTLY GRITTY TEXTURE;
[ARRRNI

GRADES TO A CARBONACEOUS SILTSTONE

IAND SHALE IN PLACES.
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"NOTE = TOTAL DEPTH 12275' MD / 12251 TVD

REACHED 05/22/2010 AT 14:01HRS.
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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.










