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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

I- PENTANE = 1000 PPM

N- PENTANE = 1000 PPM

CO2 IS CALIBRATED TO A TEST GAS COMPOSED
OF 100000 PPM

CONNECTION GAS, TRIP GAS, AND WIPER GAS
ARE NOTED ON THE MUDLOG, FLARE HEIGHTS
IAND DEPTHS OF GAS BUSTER USAGE ARE ALSO
INOTED.

|EARLY CONNECTION GASES REPRESENTING
UP HOLE GAS INTERVALS BLEEDING INTO THE

CcO2
Flare Ht.

100K>,
100>

<10 Ethn C-2

<10 muD DATRI@PG33
<1fhw 9.10 Fv BUBVG-p 7

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

<1@pi FIL 17.2 BEDEGrr11 ph 11100K>
CL-1500Ca+ 60 MTB170SQL 47

/BOREHOLE ARE COMMON IN THE PRODUCTION
INTERVAL.

[EVIDENCE OF FRACTURE FILL IS NOTED ON
'THE LOG USING THE LITHOLOGY SYMBOL FOR

24 HRS LOSSES 18.2 bbls

METAMORPHICS. THE 10% DOES NOT REPRESENT
10% FRACTURE FILL IN SAMPLE. IT ONLY
INDICATES THAT FRACTURE FILL HAS BEEN
OBSERVED OVER THE INTERVAL.

?%A&TRAP

B |

{CANRIG WELL SERVICE COMMENCED LOGGING
OPERATION ON 05/12/2010 @ 18:30 HRS AT A
|DEPTH OF 3,441

ISURVEY DATA AT 3441 MD

§

INCL: 9.99
1AZIM: 249.12
{TVD: 3426.62

/SHALE = MODERATE YELLOWISH BROWN, LIGHT

MW IN 9.2+ VI
MW OUT 9.2+ IS 38

BLUISH GRAY, SOME MODERATE HUES;
ICRUNCHY TO BRITTLE TENACITY; PLANAR, SUB
BLOCKY FRACTURE; TABULAR, WEDGELIKE
/SLIGHT PLATY CUTTINGS HABIT; DULL, SEMI
WAXY LUSTER; SMOOTH GRADING TO SILTY

TEXTURE; TRACES PRYITE IMBEDDED.

ISILTSTONE = LIGHT BROWNISH GRAY, LIGHT
BROWN, TRACE LIGHT GRAYISH TAN; CRUNCHY
'TO CRUMBLY TENACITY; IRREGULAR, SUB

C-1

BLOCKY FRACTURE; FLAKY TO SUB MASSIVE
CUTTINGS HABIT; DULL RESINOUS LUSTER;
SILTY GRADNG TO GRITTY TEXTURE; TRACE
ILIGHT SHALE IMBEDDED.

= v

SANDSTONE = LIGHT BROWNISH YELLOW STAIN,
|SOME CLEAR TO TRANSLUCENT, PEPPER APPEA-
RANCE DUE TO BLACK LITHIC, DOMINATELY
QUARTZ FRAMEWORK, UPPER VERY FINE TO
[FINE GRAIN; POOR SORTING; FRIABLE TO

R e

MW IN 9.3+ VIS(45
MW OUT 9.3+ IS 42

| <@ |

JFIRM AND HARD, SUB ANGULAR, SOME SUB
/ROUND, LOW SPHERICITY; LIGHT BROWN
CLAYEY CEMENT, WEAK REACTION TO DELUTED
HCL; VERY POOR INTERGRANULAR POROSITY,
[TRACE LIGHT GRAY,BLACK SPECKLED LITHIC

51

JIMBEDDED.

/SHALE = LIGHT YELLOWISH BROWN, TRACE
LIGHT GRAYISH BROWN, HUES OF YELLOWISH
/GRAY; CRUNCHY, CRUMBLY SOME SLIGHTLY

K Ttl Gas 100><10 Meth C-1 100K>|
K Cc0o2 100K><10 Ethn C-2 100K>|
i Flare Ht. 100><10 Prop C-3 100K>
<1@.1 Butn C-4 100K>
<10 Pent C-5 100K>

HARD; DOMINATELY SUB BLOCKY, SLIGHT
IRREGULAR FRACTURE; WEDGELIKE TO
TABULAR, SUB MASSIVE CUTTINGS HABIT;
'TRACE OF CAVINGS IN SHAKER; DULL SUB
EARTHY, 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

MW IN 9.3 VIS §

MW OUT 9.3+ VIS 43

IMALLEABLE/SUB CRUMBLY TENACITY WITH
JIRREGUALAR TO HACKLY FRACTURE; SUB
WEDGELIKE TO ELONGATED/BLADED CUTTINGS
JHABIT OCC SUB TABULAR; APPEARS SL
MOTTLED IN PLACES; EARTHY TO SMOOTH

TEXTURE WITH DULL TO SUB WAXY/WAXY
LUSTER; SL TO MODERATE REACTION TO
IDILUTE HCL; TRACE LIMESTONE IN SAMPLE.

5/23/2010



NB# 3, 8.75" @ 44.

| Hughes Q506FX w/ 8-12's
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MAX CO2 = 3475ppm

MW N 9.4 VI$ 51

SHALE = YLWISH BRN, LT BRN, HUES OF GRY
OCC HUES OF BRWNISH PURP; DENSE TO SUB
CRUMBLY TENACITY WITH IRREGULAR

'TO HACKLY FRACTURE; SUB WEDGELIKE TO
SUB MASSIVE TO SUB TABULAR CUTTINGS
HABIT ; OFTEN APPEARS SL MOTTLED;
EARTHY OCC SL GRITTY TO SMOOTH
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;

|SL TO MODERATELY CALCAREOUS; DOMINANTLY
/GRAIN SUPPORTED. SL TO NO INCREASE IN

DITCH GAS.

SHALE = LIGHT YELLOWISH BROWN, TRACE
LIGHT GRAY YELLOWISH HUES; DENSE TO

SUB CRUMBLY TRACE CRUNCHY TENACITY;
SUB BLOCKY, BLOCKY SLIGHT IRREGULAR
FRACTURE; FLAKY TO SUB MASSIVE CUTTINGS
HABIT; DULL EARTHY, SUB WAXY GRADING

TO WAXY LUSTER; SILTY TO SMOOTH TEXTURE;

{TRACE VERY FINE SILTSTONE GRADING TO A
{THIN SANDSTONE IMBEDDED.

|SHALE = LIGHT YELLOWISH BROWN, LIGHT
/GRAYISH BLUISH PURPLE, LIGHT YELLOWISH

GRAY; DENSE, SOME SUB CRUNCHY TO

ICRUMBLY TENACITY; SUB BLOCKY, BLOCKY,

TRACE PLANAR, IRREGULAR IN PART FRACTURE
WEDGELIKE, SUB PLATY, SPLINTERY IN PART

ICUTTINGS HABIT; EARTHY TO DULL, SUB WAXY

LUSTER W/ RESINOUS IMBEDDED SILTSTONE

|SMOOTH, 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,
SOME GRADING TO SUB ROUND, LOW SPHERI-
CITY; FRIABLE TO HARD; CONSOLIDATED,;
CALCAREOUS / CLAYEY CEMENT, TRACE

SILICA MATRIX CEMENT; OVERALL POOR

VISUAL INTERGRANULAR POROSITY; LOW

REACTION TO DILUTED HCL; SOME SALT
IAND PEPPER APPEARANCE WITH DARK GRAY /
BLACK SPECKLED LITHICS;NO COAL / CARBON-

JACEOUS SHALE IN SAMPLE TRAY.

SHALE = YELLOWISH BROWN, LIGHT GRAYISH
BROWN, VARIOUS SHADES OF PURPLISH GRAY;

DENSE, SUB CRUMBLY, SOME CRUNCHY

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
[FRACTURE; FLAKY, SOME PLATY TO SUB

MASSIVE CUTTINGS HABITS; DOMINANTLY

{DULL EARTHY LUSTER, WITH SOME SUB WAXY

JLUSTER; SMOOTH TO SL GRITTY TEXTURE;

TRACE LIGHT BROWN VERY FINE SILTSTONE
IMBEDDED / LAMINATE; LOW GAS READINGS,

INO CARBONACEOUS SHALE IN SAMPLE TRAY.

CG7u MW.QUT 9.4 VIS 51
1
GAS 47u MUD" '
MW 9.4 0 YP 16
API LfIL .4 GELS $5/13/25 pH 9.80
CL- 1500 Ca+ 40 MTB 18.0 SOL 5.7
24 HRS 1|0SSES 82 .4 bhls
7
S
Cc-102,
|
d Ttl Gas 100><1Q J Ma&j C-1 100K>|
0 C02 100K><1 Ethn C-2 100K>
0 Flare Ht. 100><1 Prop C-3 100K>
<1O IN 9. 43-4 100K>
<1 M our Pel 58 100K>
E c{s 2;1
)
i |
W IN 9.5 VIS|54
W OUT 9.4 VIS 45
MW IN 9.4 VIS
MW OUT 9.4 VI 57
M Ttl Gas 100><1 Meth|C-1 100K>|
C02 100K>< Ethn(C-2 100K>
Flare Ht. 100><10 Prop|C-3 100K>
<18.32,1 Butn|C-4 100K>
<10 Pent{C-5 100K>

SILTSTONE = LIGHT YELLOWISH BROWN, LIGHT
BROWN; CRUMBLY TO BRITTLE TENACITY; SUB
BLOCKY TO BLOCKY FRACTURE; WEDGELIKE
PLATY CUTTINGS HABIT,; DULL LUSTER; SILTY
'TO GRITTY TEXTURE; SOME GRADING TO

D

:

/SANDSTONE.

SHALE = LT GRY, GRY, GRYISH BRWN. SOME
YLW BRWN /YLW GRY MOTTLED AND OCC

|PURP HUES; FIRM TO DENSE TENACITY;

:E:

RE-SCALE TI GSU <0-1500:

MW IN 9.4 VIS 48
OUT IN 9.4 VIS 51

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
[TEXTURE.

CG 522u

MA 424u

|SANDSTONE = LT GRY, GRY WITH GRNISH HUES

OCC REDDISH BRWN HUES; UPPER MEDIUM
'TO FINE GRAINED; DOMINANTLY CONSOLIDATED

IN A CALC/CLAY MATRIX OCC SILICEOUS;

N

CG 387u

SOME GREENISH HUES ATTRIBUTED TO
CHLOIRITIZATION; INDIVIDUAL GRAINS ARE

|SUB ANGULAR TO SUB ROUND WITH LOW
{TO OCC MODERATE SPHERICITY; MODERATELY

'TO WELL SORTED WITHIN CLUSTERS, BUT

|

Tw

POORLY SORTED WITH VARYING GRAIN SIZES

IN OVERALL SAMPLE; GRADES TO VERY FINE

GRAINED SANDSTONE IN PLACES; OCC



4 { INCREASE IN DITCH GAS; STRONG TO
4 MODERATE REACTION TO DILUTE HCL.

R\E SCALE TLGSU < 0-500 >

/r' MW IN 9.4VIS 48
} MW DUT 8.4 VIS 51
{' 397u =
R
kﬁ?%mL ! KT§>
GAS 180u c321 L

7
<i
<
~
500><10 Meth C
: C- JFIRM TENACITY; SUB WEDGELIKE TO SL

100K><10; ‘E:g
100><10< < p C-3 10 BLADED CUTTINGS HABIT; SCALY WAXY
<10 |mw N 0. Bt 53-4 10 K> JLUSTER WITH SMOOTH TEXTURE; VIOLENT
<1 Peny REACTION TO DILUTE HCL.

SHALE = MEDIUM TO LT GRY; OCCASIONAL
ICARBONACEOUS MATERIAL AND LAMINAE;
DENSE TO CRUNCHY TENACITY WITH IRREGULAR
FRACTURE; SUB TABULAR TO MASSIVE OCC
WEDGELIKE CUTTINGS HABIT; SMOOTH WAXY
TEXTURE; GREASY TO DULL LUSTER.

/TRACE LIMESTONE IN SAMPLE.

00€es

JCARBONACEOUS SHALE = DARK BRWN WITH

é HUES OF BLACK; CRUNCHY TO DENSE TENACITY

[ VV
”‘W‘”\W e

00vS

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

IN SAMPLE TRAY.

WASATCH | @ 5466'
=
P

ILIMESTONE = LT BRWN, DARK BUFF; DENSE TO

Vv
00SS

SHALE = GRY, LT GRY, DARK GRY; DENSE TO
JTOUGH TENACITY; SUB MASSIVE TO SUB
TABULAR CUTTINGS HABIT, OCCASIONALLY
WEDGELIKE IN PLACES; IRREGULAR TO
HACKLY FRACTURE; DULL TO WAXY LUSTER
% 'WITH SMOOTH TO SL GRITTY TEXTURE WHERE

00995

GRADING TO AND INTERBEDDED WITH
JSILTSTONES. NO VISIBLE STRUCTURES.

COAL = BLACK VERY DARK BRWN WITH HUES OF

A e O a0 | oA L aB DA

L ‘\\/\d/\/\‘/\‘

BLACK; DENSE TO CRUNCHY TENACITY; SUB
JTABULAR TO MASSIVE TO PLATY IN PLACES;
JRREGULAR TO PLANAR FRACTURE; SMOOTH
——T0 SL EARTHY TEXTURE WITH SUB VITREOUS
'TO DULL LUSTER,; SL PYRITIC IN PLACES;

1SOME VISIBLE DEGASSING IN SAMPLE TRAY.
IMARKED TO MODERATE INCREASE IN DITCH GAS

00.S

ICARBONACEOUS SHALE = DARK BRWN WITH
HUES OF BLACK; CRUNCHY TO DENSE TENACITY

ISUB BLCKY TO SUB PLATY CUTTING HABIT
WITH SUB PLANAR TO IRREGULAR OCC HACKLY

[ZL MM%

JFRACTURE; EARTHY TO SMOOTH TEXTURE;
JDULL TO OCC SUB WAXY / SUB VITREOUS
JLUSTER; SLIGHT INCREASE IN DITCH GAS; SL
JPYRITIC IN PLACES. NO VISIBLE DEGASSING
1IN SAMPLE TRAY.
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008G

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

-
'
£
giFaas
"t

%'TABULAR CUTTINGS HABIT, OCCASIONALLY
'WEDGELIKE IN PLACES; IRREGULAR TO

HACKLY FRACTURE; DULL EARTHY TO WAXY

F——LUSTER WITH SMOOTH TO SL GRITTY TEXTURE

1IN PLACES; COMMONLY GRADES TO AND

INTERBEDDED WITH CARBONACEOUS SHALE AND

ISILTSTONE; OCC LAMINAE IN PLACES.

MAX GAS 3.
MAX CO: 1ppm

MAXCO2 10345ppm { {
CG 35
IN9.3VIS 5
MAX CO2 15444ppm W OUT 9.3 VIS8
)
)
Tl Gas 500><10 (( Me

14,C02 100K><10— —
e Ht. 100>

e
o
HE

00649

\f

\

ICARNOBACEOUS SHALE = DARK BRWN WITH
JHUES OF BLACK; CRUNCHY TO DENSE TENACITY
g SUB BLCKY TO PLATY CUTTINGS HABIT

00K>

f
M?%AmAWaJmMMJ%_»&MMMw

'WITH SUB PLANAR TO IRREGULAR OCC HACKLY
JFRACTURE; EARTHY TO SMOOTH TEXTURE;
JDULL TO OCC SUB WAXY / SUB VITREOUS
JLUSTER; SLIGHT INCREASE IN DITCH GAS; SL
1TO MODERATELY PYRITIC.
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LIMESTONE = LT BRWN, BUFF, DRK BRWN

1FIRM TENACITY; SUB WEDGELIKE TO SL
BLADED CUTTINGS HABIT; SCALY TO SUB WAXY
JLUSTER WITH SMOOTH TEXTURE; VIOLENT
REACTION TO DILUTE HCL.

1SHALE = GRY, LT GRY, DARK GRY OCC BRWN
JHUES; DENSE TO CRUMBLY, OCC SUB SECTILE
JWHERE HYDRATED; VARIES BETWEEN LIMEY
SHALE AND SHALEY LIME; SMOOTH TO WAXY
{TEXTURE WITH DULL LUSTER; IRREGULAR
JFRACTURE; MODERATE TO STRONG REACTION TO
JDILUTE HCL.

00T9

1CARBONACEOUS SHALE = DARK BROWNISH
GRAY, OFF BLACKISH BROWN, SOME DUSKY
JBROWN; DENSE TO CRUMBLY, OCC CRUNCHY
ITENACITY; PLANAR, SUB BLOCKY/ BLOCKY
IFRACTURE; TABULAR, SUB MASSIVE CUTTING
HABIT; DULL EARTHY, GRADING TO GREASY
LUSTER; SILTY GRADING TO GRITTY TEXTURE;
'TRACE OF DEGASSING IN SAMPLE TRAY; SOME
BLACK COALY SPECKLED LAMINATE / IMBEDDED

0029

SHALE = MODERATE DARK GRAY WITH BROWNISH
JHUES, SOME LIGHT BROWNISH GRAY; CRUNCHY,
‘CRUMBLY TO DENSE TENACITY; PLANAR, TRACE
SPLINTERY, SUB BLOCKY FRACTURE; PLATY
SUB BLOCKY / MASSIVE, TRACE FLAKY
] ICUTTINGS HABIT; DULL, SUB WAXY / WAXY,

MUD DAT LUSTER; GRITTY TO SILTY TEXTURE; TRACE

%W 920 FV Ay MODERATE TO HIGH REACTION TO DILUTED

PLEIL 10.6 GELS 413126 pHb 7 HCL, SOME TRACE OF LIMEY SHALE / SHALEY
L. 1500 Gat 0 M 180500 4.7 LIME; TRACE BLACK CARBONACEOUS SHALE/
§4 HRS Losst 0 b ICOALY SPECKLED IMBEDDED/LAMINATE.
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SANDSTONE = LIGHT GRAYISH BLUE, MODERATE

JGRAY, TRACE GRAYISH OFF WHITE W/ SALT AN
|PEPPER APPEARANCE; DOMINATE QUARTZ

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,
JAND HARD; MODERATE GRAY CLAY

/CALCAREOUS CEMENT, TRACE SILICA MATRIX
CEMENT, WEAK HCL REACTION; POOR TO FAIR
INTERGRANULAR POROSITY; TRACE BLACK
CARBONACEOUS SHALE/COALY SPECKLED
IMBEDDED.

1CARBONACEOUS SHALE = DARK BROWNISH
1GRAY, BROWNISH BLACK, DARK GRAY BROWN

W/ BLACK SPECKS; TABULAR, SOME WEDGELIKE
OCC SUB BLOCKY CUTTIGS HABIT; SUB BLOCKY
BLOCKY FRACTURES; DULL SLIGHT WAXY,

JEARTHY IN PART LUSTER; SILKY TO GRITTY
ITEXTURE; TRACE BLACK SPECKLED COALY

IMBEDDED / LAMINATE; SOME SPECKLE

PYRITE IMBEDDED.
1SHALE = DARK GRAY, OCC MODERATE GRAYISH

BLUE, SOME GRADING TO BLACK/BLUE; DENSE,

JBRITTLE TENACITY; SPLINTERY, SOME SUB

BLOCKY, PLANAR FRACTURE; ELONGATED,
WEDGELIKE W/ OCC SUB MASSIVE CUTTINGS
HABIT; DULL, EARTHY, SUB WAXY/WAXY
LUSTER; CLAYEY TO GRITTY TEXTURE; TRACES
WEAK REACTION TO DILUTED HCL / LIMEY
SHALE; TRACE BLACK CARBONACEOUS SHALE
LAMINATE.

JCARBONACEOUS SHALE = DARK BROWNISH
JBLACK, DARK GRAYISH BLACK/BROWN, OCC

HUES OF OFF BLACK; DENSE TO CRUMBLY
TENACITY; PLATY TO SUB BLOCKY FRACTURE;

JWEDGELIKE, TABULAR, SOME FLAKY CUTTINGS

HABIT; DULL, WAXY LUSTER, SILTY GRADING

JTO GRITTY TEXTURE; TRACE PYRITIC
J/SPECKLED IMBEDDED.

1OHIO CREEK SANDSTONE = LIGHT OFF BLUISH
|GRAY, SOME OFF WHITE; LIGHT GRAY, OCC

SALT AND PEPPER APPEARANCE; TRACE CLEAR
IAND TRANSLUCENT CEMENTED IN SMALL

ICLUSTERS; VERY FINE TO FINE GRAIN; POOR
{TO FAIR SORTED, DOM SUB ANGULAR SOME

SUB ROUND, LOW TO MOD SPHERICITY;

MAX GAS 427u

CG 304u

FRIABLE IN PART; CLAYEY/CALCAREOUS CEM,
SOME SILICA MATRIX CEMENT, LOW REACTION

1TO HCL. SPECKLED DARK LITHIC AND MAFIC
1IMBEDDED.

SANDSTONE = LIGHT BLUISH GRAY, CLEAR
'TO TRANSLUCENT, SUB BLOCKY CLUSTERS,

ISALT AND PEPPER APPEARANCE, VERY FINE
'GRADING TO FINE GRAIN; POOR TO FAIR SORT
JING; DOM SUB ANGULAR / SOME SUB ROUND,

100K>|
100>

MAX GAS 388u
< as 500>
<
<0 .

LOW TO MOD SPHERICITY; FRIABLE IN PART;
CLAYEY/SILICA MATRIX CEMENT, SOME
CALCAREOUS CEMENT, MOD HCL REACTION;

JSPECKLED LITHIC/ MAFIC AND CARBONACEOUS

SHALE IMBEDDED.

SANDSTONE = LIGHT OFF WHITE/GRAY, TRACE

JBLUISH GRAY, SOME CLEAR TO TRANSLUCENT
IGRAINS, FEW LOOSE GRAINS, OCC SALT AND
JPEPPER APPEARANCE; QUARTZ FRAMEWORK;

JFAIR SORTED; DOMINANTLY SUB ANGULAR,

UPPER VERY FINE TO LOWER FINE GRAIN; LOW

{TO MODERATE SPHERICITY; FRIABLE TO HARD;
JDOMINANTLY CONSOLIDATED, OCC LOOSE

INDIVIDUAL GRAINS OR SMALL CLUSTERS,

CLAYEY/SILICA CEMENT, SOME CALCAREOUS

ICEMENT, WEAK HCL REACTION; POOR TO FAIR
VISUAL INTERGRANULAR POROSITY;

{TRACE COARSE CALCITE CRYSTALS IN SAMPLE
JTRAY,MAY INDICATE PRESENTS OF A FRACTURE

'TRACE BLACK SPECKLED LITHIC /

ICARBONACEOUS SHALE IMBEDDED.

CARBONACEOUS SHALE = DARK BRWN WITH
HUES OF BLACK; CRUNCHY TO DENSE TENACITY

1SUB BLCKY TO SUB PLATY CUTTING HABIT
JWITH SUB PLANAR TO IRREGULAR OCC HACKLY

FRACTURE; EARTHY TO SMOOTH TEXTURE;

JDULL TO OCC SUB WAXY / SUB VITREOUS
JLUSTER; SLIGHT INCREASE IN DITCH GAS; SL

JPYRITIC 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

JWEDGELIKE IN PLACES; IRREGULAR TO

HACKLY FRACTURE; DULL EARTHY TO WAXY

JLUSTER WITH SMOOTH TO SL GRITTY TEXTURE
IN PLACES.

|SANDSTONE = OFF WHT, LT GRY; UPPER

MEDIUM TO FINE GRAINED; MODERATELY
FRIABLE; INDIVIDUAL GRAINS ARE SUB
ANGULAR TO SUB ROUND WITH MODERATE

g}%fm.’%u

LI . —— -
MWAIN 9.3+ S 46
. CG 785U AN OUT 9.3+ VIS 4
R
% /k 1>
filin
N -
CG 556u C-54321 <
MAX GAS-552u ,;)(,,: (,,‘)
é JSil) MRkl < é
|
CG 541u
Mf% 230u %
MAX CO2 ppm E

'TO LOW SPHERICITY; TRANSPARENT TO
OPAQUE WITH CLUSTERS HAVING A SALT AND

PEPPER APPEARANCE; DOMINANTLY WELL



V1

a

——
BWF 700 @ 7642'
—

186 o A ABB AL BtsnLisn om0 N

A bpe. mn

LA

n

AII%M%

I PPVISU

== i
= N
— s
—_ 4
— z
= -
WioB31 =
LRPM 75 N

<0>

OB £0>
=
§

vl b AR

0052

0092

0042

0082

0062

0008

00T8

00¢8

00€8

0078

00S8

|\ MAX
<0

GAS 350U
Tt Gas— 500><10 .

<0
<0

Cc0o2 100K><10 | ¢ Ethn C-2 100K>
re Ht. 100><10 L

CG 5030 <10 W IN 9.
<10 <mw out Benj
S S S
T T

{
) 3
= =
3y Yy
{ (
\ 1\
\ {
{ {
IR
/

Y

CG 4

///\\L’/M
£
>
|

c

MW IN 9.4v1S5

MAX

N
M~y

GAS 31

V\c
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CG 52

|

GAS 906u

MAX

GAS 402

e/

SORTED; ACCESSORIES INCLUDE DARK LITHIC

JAND MAFIC FRAGMENTS APPROX 3%;
ICONSOLIDATED CLUSTERS ARE GRAIN

SUPPORTED IN A CALC/CLAY MATRIX.

MODERATE TO MARKED INCREASE IN DITCH GAS

MODERATE TO STRONG REACTION TO DILUTE

|HCL.

SANDSTONE = OFF WHT, LT GRY; UPPER
MEDIUM TO OCC FINE GRAINED; VERY
FRIABLE; INDIVIDUAL GRAINS ARE SUB
ANGULAR TO SUB ROUND WITH MODERATE
'TO LOW SPHERICITY; TRANSPARENT TO
OPAQUE; DOMINANTLY UNCONSOLIDATED
MOST LIKELY A RESULT OF BIT ACTION; VERY
CLEAN WITH LITTLE TO NO ACCESSORIES;

JOVERALL POORLY SORTED.

_.SHALE = GRY, LT GRY, GRYISH BRWN,
JLT BRWN; FIRM TO DENSE TENACITY WITH SUB

'TABULAR TO SUB WEDGELIKE OCC BLADED

ICUTTINGS HABIT; IRREGULAR TO OCC

HACKLY FRACTURE; DULL EARTHY TO WAXY

ILUSTER WITH SMOOTH TO SL GRITTY TEXTURE

IN PLACES; COMMONLY GRADES TO AND

JINTERBEDDED WITH CARBONACEOUS SHALE AND
|SILTSTONE; SOME CARBONACEOUS MATERIAL;

SLIGHTLY PYRITIC IN PLACES.

SANDSTONE = TRANSPARENT TO OPAQUE; UPPER
/MEDIUM TO FINE GRAINED; SUB ROUND TO

ISUB ANGULAR; MODERATE SPHERICITY; WELL
|SORTED; VERY FRIABLE DOMINANTLY
JUNCONSOLIDATED; CLUSTER ARE UNCOMMON;

'WHEN CONSOLIDATED GRAIN SUPPORTED IN A
CALC CEMENT;RARE FINER GRAINED SPECIMENS
HAVE A CALC/CLAY MATRIX; OVERALL VERY

{CLEAN WITH NO ACCESSORY MINERALS IN

CLUSTERS; STRONG REACTION TO DILUTE HCL,;
MARKED TO MODERATE INCREASE IN DITCH

GAS.

MAX

CG 588u

GAS 289u

e
MW IN 9.41S @1

SHALE = GRY, LT GRY, GRYISH BRWN,

LT BRWN; FIRM TO DENSE TENACITY WITH SUB
JTABULAR TO SUB WEDGELIKE OCC BLADED
ICUTTINGS HABIT; IRREGULAR TO OCC

HACKLY FRACTURE; DULL EARTHY TO WAXY

i

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

INTERBEDDED WITH CARBONACEOUS SHALE AND

SILTSTONE.

cG 7180 500><10 @ !
02 100K><10 4 Ethn C- 100K>
lare Ht. 100><1 /  PropCs 0K>
<1 -5,4,3,2,1 Butn C- 0K>
<1 { Pent C 00K>

SANDSTONE = TRANSPARENT TO OPAQUE; UPPER

{MEDIUM TO FINE GRAINED,; SUB ROUND TO
1SUB ANGULAR; MODERATE SPHERICITY; WELL
1SORTED; VERY FRIABLE DOMINANTLY

UNCONSOLIDATED; CLUSTER ARE UNCOMMON;

CG 37

R

)

By

'WHEN CONSOLIDATED GRAIN SUPPORTED IN A
CALC CEMENT; OVERALL VERY CLEAN; MARKED
'TO MODERATE INCREASE IN DITCH GAS.

|CARBONACEOUS SHALE = MODERATE DARK BROWN

)
i
Y
W, IN 9.3 VIS 4
W.OUT 9.3 Q)/IS 2
)

DARK GRAYISH BROWN, TRACE BLACKISH BROWN

TRACE PYRITE IMBEDDED; BRITTLE TO CRUM-

BLY TENACITY; SUB BLOCKY, BLOCKY SL

IRREGULAR FRACTURE; SUB WEDGELIKE,

{TABULAR CUTTINGS HABIT; DULL EARTHY

MAX

[
I
:
|
|
?

CG 514u

GAS 3!

W

1SUB WAXY LUSTER; GRITTY WITH SOME
JGRANULAR TEXTURE; TRACE BLACK COALY

LAMINATE/IMBEDDED TRACE DEGASSING IN
SAMPLE TRAY.

=

MAX GAS533u

/SHALE = MOD DARK GRAYISH BLACK, DARK

GRAY, SOME VARIOUS HUES OF GRAY; CRUM-

JBLY, CRUNCHY W/ SOME BRITTLE TENACITY;

SUB BLOCKY, BLOCKY SLIGHT IRREGULAR

JFRACTURE; SUB WEDGELIKE, TABULAR CUTTING

WARVARRN

I

SShax

» CG 728u

MW 6.40 FV 48 PY 17 YP 13
API FIL 11.8 GELS|5/14/28 pH 10.0

CL- 1500 Ca+ 40 MTB 18.5°SOL 5.7
24 HRS LOSSES 1111 &

GAS 9244

HABIT; SUB WAXY/WAXY OCC EARTHY LUSTER,;

SMOOTH TO GRITTY TEXTURE.

ISANDSTONE = CLEAR TO TRANSLUCENT,

ABUNDANT LOOSE GRAINS, SOME SMALL

MAX

SOV

— /Sr
-z
IN93 VIS
GAS 452u

CLUSTERS, BLUISH OFF WHITE, SOME SALT

JAND PEPPER APPEARANCE; VERY FINE TO FINE

GRAIN; FAIR TO WELL SORTED; SUB ANGULAR

1GRADING TO SUBROUND; LOW TO MODERATE
ISPHERICITY; TRACE FROSTED GRAINS; VERY

== 20' FLARE @ 8369
CG 903u

i

)

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

MAX

GAS 423u

W

ICALCITE CRYSTALS; OCC BLACK SPECKLED
ICARBONACEOUS SHALE IMBEDDED.

1SANDSTONE = ABUNDANT LOOSE INDIVIDUAL
IGRAINS, CLEAR TO TRANSLUCENT, LIGHT GRAY

MAX

M\JM_,\/\

=CG 896u

GAS
Til 500>,

BLUISH GRAY, SOME SALT AND PEPPER

JAPPEARANCE; VERY FINE TO FINE GRAIN; WEL
J/SORTED; DOM SUB ANGULAR GRADING TO SUB

ROUND, MOD SPHERICITY; SMALL CLUSTERS

JPOSSIBLY DUE TO PDC BIT; EASILY FRIABLE,

2 100K>1 E
Flare Ht. 100><10 / |
<10 “mwiN 9.
<10 qw out Bent

Prop

WEAK GRAIN SUPPORT, SILICA MATRIX CEMENT

TTRACE CLAYEY/CALC CEMENT, WEAK HCL
JREACTION, GOOD VISUAL INTERGRANULAR

POROSITY; TRACE BLACK/DARK GRAY LITHIC-
CARBONACEOUS SHALE SPECKS IMBEDDED;

va@(

|

il |

CG 893u L

|

CR22AN26_800Mm

SLIGHT INCREASE IN BACKGROUND GAS.

ISANDSTONE = OFF WHITE, GRAYISH WHITE,
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{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 /
CALCAREOUS CEMENT, SOME SILICA MATRIX
CEMENT; FAIR GRAIN SUPPORT; FAIR VISUAL
INTERGRANULAR POROSITY; SALT AND PEPPER
APPEARANCE, DARK GRAYISH TO BLACK LITHIC
CARBONACEOQOUS SHALE/COALY SPECKLED
IMBEDDED/LAMINATE.

SHALE = MOD DARK GRAY, LIGHT GRAY, LIGHT
WHITE GRAY; DENSE, CRUMBLY CRUNCHY

JTENACITY; SUB BLOCKY, PLANAR SPLINTERY

FRACTURE; WEDGELIKE, TABULAR CUTTINGS
HABIT; DULL, WAXY, SUB WAXY LUSTER;
SMOOTH TO GRITTY TEXTURE; TRACE BLACK

ICARBONACEOUS SHALE LAMINATE; TRACE

'WHITE KAOLIN IN SAMPLE TRAY.

ISANDSTONE = SOME LOOSE GRAINS, CLEAR

'TO TRANSLUCENT, SUB ROUNDED, WEAK
SUPPORT, SMALL CLUSTERS, LIGHT GRAYISH

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;

TRACE BLACK SPECKLED CARBONACEOUS SHALE

1COALY IMBEDDED.

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.

1SANDSTONE = TRANSPARENT TO OPAQUE; FINE

'TO UPPER FINE GRAINED,; SUB ROUND TO

1SUB ANGULAR; MODERATE SPHERICITY; WELL

< 02 100K><10

< Flare Ht. 100><10
<1@.

CG 640u <10

2'ELARE 9036"

e MW OUT 9.5+ VIS 52
SRR
dniing
OFF BOT. g
- T 500><10 "~ Meth’C- 1

=

[y

é
/i: ‘ |
Ethn C-
| Prop C-3
4321 ButnC-
Al Pentg -

SORTED; VERY FRIABLE DOMINANTLY

JUNCONSOLIDATED; CLUSTER ARE UNCOMMON;

'WHEN CONSOLIDATED GRAIN SUPPORTED IN A
CALC CEMENT; PREDOMINANTLY CLEAN WITH
LITTLE TO NO ACCESSORY MINERALS IN

> MAX GAS 287u

—_—_9909
RIIL
VYV

JUNCOMMON CLUSTERS; STRONG REACTION TO

DILUTE HCL; MODERATE INCREASE IN DITCH
GAS.

{CARBONACEOUS SHALE = DARK BRWN WITH

§

CG 696u
5'FLARE @ 9127

:

( ;
‘ [

JHUES 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

é\MAX GAS 286u

LUSTER,; SLIGHT INCREASE IN DITCH GAS;
NO VISIBLE DEGASSING IN SAMPLE TRAY.
COMMONLY INTERBEDDED WITH AND GRADING

JTO SILT AND SHALE.

CG ESSF
5'FLAR 9226'

ISILTSTONE= GRY, DARK GRY, GRYISH BRWN
JDENSE FIRM TENACITY; SUB MASSIVE TO SUB

TABULAR TO BLADED CUTTINGS HABIT, OCC

WEDGELIKE IN PLACES; IRREGULAR TO

HACKLY FRACTURE; DULL EARTHY TO SUB

MAX GAS 414u

WM

1SPARKLY LUSTER WITH EARTHY TO GRITTY

TEXTURE.

/SANDSTONE = ABUNDANT LOOSE GRAINS
ICLEAR TO TRANSLUCENT, LIGHT GRAY, HUES

705u

A

]

OF BRWNISH GRY, OCC SALT AND PEPPER;

JFINE TO VRY FINE GRAINED AND WELL SORTED

SUB ANGULAR TO SUB ROUND WITH LOW

{TO MODERATE SPHERICITY; MODERATELY TO
JEASILY FRIABLE; SILICEOUS, CLAYEY AND

m

MAX GASgQu//

CALCAREOUS CEMENT,; OCC IMBEDDED

{CARBONACEOUS MATERIAL; SL TO MODERATE
INCREASE IN DITCH GAS.

ICARBONACEOUS SHALE = DARK BRWN WITH

NN

MAX GAS 475u
CG 466u

HUES OF BLACK; CRUNCHY TO DENSE TENACITY
SUB BLCKY TO SUB PLATY CUTTING HABIT

WITH SUB PLANAR TO IRREGULAR OCC HACKLY
IFRACTURE; EARTHY TO SMOOTH TEXTURE;
JDULL TO OCC SUB WAXY / SUB VITREOUS/

M, u
<0 Tt G 500><10

=

e —
=

[e]
AR
=

EE R TR e S et

JGREASY LUSTER; NO VISIBLE DEGASSING IN
ISAMPLE TRAY.

JCOAL = BLACK; VERY DARK BRWN TO BLACK
WHERE GRADING FROM CARBONACEOUS SHALE

<0 G 404uC0O2 0K><10
<0 Flaré Ht. 100><10
<10
<10
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TO COAL; SUB WEDGELIKE TO SUB MASSIVE
JCUTTINGS HABIT; OCC PLATY IN PLACES;

IRREGULAR FRACTURE; PLANAR WHERE PLATY;

JGREASY TO SUB VITREOUS/WAXY LUSTER WITH
|SMOOTH TO SL EARTHY TEXTURE; MODERATE

"

MAX GAS 409u
MAX GAS 422

'TO MARKED INCREASE IN DITCH GAS; OCC

|VISIBLE DEGASSING IN SAMPLE TRAY.

SANDSTONE = LT GRY, OFF WHT WITH HUES

JOF LT BRWN; FINE TO VERY FINE GRAINED;

O

it 658u
5' FLARE @' 9605'
AX GAS 4031

INDIVIDUAL GRAINS TRASNL TO OPAQUE; SUB
ANGULAR TO SUB ROUND WITH LOW TO
OCC MODERATE SPHERICITY IN PLACES;

IMODERATELY TO EASILY FRIABLE; DOMINANTLY

SMALL CLUSTERS; GRAIN SUPPORTED IN A

3z

o
»
e T

TV e

JCALC/CLAY AND SILICEOUS MATRIX; STRONG
'REACTION TO DILUTE HCL; MODERATE
IINCREASE IN DITCH GAS.
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COAL = BLACK; TOUGH TO DENSE TENACITY;

BLOCKY TO SLIGHTLY SPLINTERY FRACTURE;

PLATY TO ELONGATED CUTTINGS HABIT;
JRESINOUS TO GREASY LUSTER; SMOOTH

TEXTURE; THIN STRUCTURE; VERY THINLY

JBEDDED.

ICARBONACEOUS SHALE = DARK GRAY TO
IGRAYISH BLACK; TOUGH TO DENSE TENACITY;
JRREGULAR TO BLOCKY FRACTURE; PLATY

=
Ll e

LN
VR e 4 R e

Lifa

;SOGU
20'FLARE @

“M

AP| FIL>106 GELS~5115
Cl- 1580 €a+ 40 SOL5.7
24 HF\‘ LOSSES 1238 4 BLS

pH 9.6

MUD DATA @ 9%365
MW 95 RV 50 PV 18 YP'13

5'FLARE @
5'FLARE @ 9918

AX GAS 516u

NEPSUNVAR B Uy SN

- C
<

Q7V|S4

UTQBVI 8

GAS 716u

. CG 604u

4]
o
o
vV
—

AR
Bﬁl\ v‘ ;71\,
) Meth C-1

e

Ttl Gas <10 100K>
C02 100K><10 / Ethn(C -2 100K>
Flare Ht. 100><10 | | Prop/C-3 100K>|
<1Q 5,4{3,2(1 Butn/C-4, 100K>
MAX GAS 512u / / Pentg-5 100

I

{

=310 FLAKY CUTTINGS HABIT; WAXY TO DULL
JLUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE
JTHIN STRUCTURE; ALTERNATING LAYERS WITH

SANDSTONE AND SILTSTONE AND OCC COAL.

I/SANDSTONE = VARI-COLORED TO CLEAR AND
JTRANSLUCENT GRAINS; MAINLY LOOSE GRAINS
WITH FEW POROUS CLUSTERS THROUGHOUT;
JWHEN IN CLUSTERS VERY FRIABLE AND

CRUMBLY; FINE TO UPPER VERY FINE GRAINED

JSUB ROUND TO ROUND; MODERATE TO LOW
|SPHERICITY; MODERATE INCREASE IN DITCH
1GAS; LOW REACTION TO DILUTE HCL;

ISILICEOUS CEMENTATION TO GRAIN SUPPORTED
1OR LOOSE GRAINS; MODERATE GRIND ACTION
JFROM BIT; THINLY INTERBEDDED WITH

CARBONACEOUS SHALE AND OCCASSIONAL

JBEDS OF SHALE OR SILTSTONE.

{CARBONACEOUS SHALE = DARK GRAY TO
IGRAYISH BLACK AND SOMETIMES MOTTLED WITH
JA LIGHT GRAY; TOUGH TO DENSE TENACITY;
JRREGULAR TO BLOCKY TO PLANAR FRACTURE;

PLATY TO MASSIVE CUTTTINGS HABIT; WAXY

JTO DULL LUSTER; SMOOTH TO SLIGHTLY
JSILTY TEXTURE; APPEARS TO GRADE INTO

SHALE; IT ALTERNATES LAYERS WITH

{SANDSTONE AND SHALE.

ISHALE= DARK GRAY TO DARK BROWNISH GRAY;
{TOUGH TO CRUNCHY TEXTURE; IRREGULAR TO

MW | /9?6ws4
MW OUT 9.7 VIS 46

JPLANAR FRACUTRE; PLATY CUTTINGS HABIT;
JDULL TO SLIGHTLY SPARKLING LUSTER; THIN
|STRUCTURE; THINLY BEDDED BETWEEN CARB.
/SHALE AND SANDSTONE.

?1 GAS 727U

32u

i

?
5.10' FLARE @ 16470' |

.

ISANDSTONE = WHITE TO LIGHT GRAY WITH
JHUES OF YELLOW AND BROWN; SOME CLEAR

'TO OPAQUE GRAINS; MIXTURE OF TIGHT

NON-FRIABLE CLUSTERS AND LOOSE GRAINS;
JUPPER VERY FINE GRAINED; FAIR SORTING;

SUB ANGULAR TO SUB ROUNDED; LOW

|SPHERICITY; HIGHLY REACTIVE TO DILUTE
1HCL; CALCAREOUS CEMENTATION; TRACE
JAMT OF FRACTURE FILL FOUND BETWEEN

10220' AND 10250' MD; SLIGHT INCREASE IN

MAX
MA 2 5] 139ppm
-y 775U i
20 FLARE @ 10267 |
C 3 = |

|DITCH GAS DURING SANDSTONE LAYERS;

P NV P AT

A

| THIN ALTERNATING BEDS.

CARBONACEOUS SHALE = DARK GRAY TO

IGRAYISH BLACK; TOUGH TO DENSE TENACITY;

=

JIRREGULAR TO BLOCKY FRACTURE; MASSIVE
{TO PLATY CUTTINGS HABIT; WAXY TO DULL

LUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE
THIN STRUCTURE; APPEARS TO GRADE TO COAL

JIN PLACES; SLIGHT COAL LAMINATIONS ON

1SOME SPECIMENS.
JCOAL = BLACK; VERY DARK BRWN;

SUB WEDGELIKE TO SUB PLATY CUTTINGS

HABIT OCC BLADED IN PLACES; IRREGULAR

; CG 780u
20' FLARE @ 6"
MAX GAS 369u
; MAX GAS é
MAX GAS u

FRACTURE, PLANAR FRACTURE WITH PLATY

JCUTTINGS; GREASY TO SUB VITREOUS LUSTER
WITH SMOOTH TO SLIGHTLY EARTHY TEXTURE;

MODERATE TO MARKED INCREASE IN DITCH
GAS.

. CG 343u
10' FLARE
MAX (‘Iﬂ 500>

SANDSTONE = OFF WHT WITH HUES OF BUFF;

LT GRY WITH HUES OF BRWN; FINE TO

JUPPER FINE GRAINED; DOMINANTLY

CONSOLIDATED AND GRAIN SUPPORTED IN

00K>,
100>y
CG 3490

<10

<10 100K>|
<10 100K>|
<10 100K>|
<10 100K>|

JA SL CALCAREOUS AND CLAY CEMENT; OCC
1SILICEOUS; INDIVIDUAL GRAINS ARE TRANSP

'TO OPAQUE; SUB ANGULAR TO SUB ROUND

JWITH LOW TO OCC MODERATE SPHERICITY;
IMODERATELY TO WELL SORTED; OCC

15' FLAR
MAX GAS 466u

{STAINING IN PLACES.
IJCARBONACEOUS SHALE = DARK BRWN WITH

HUES OF BLACK; CRUNCHY TO DENSE TENACITY

JSUB BLCKY TO SUB PLATY CUTTING HABIT

ppm

JWITH SUB PLANAR TO IRREGULAR OCC HACKLY

FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB WAXY / SUB VITREOUS

JLUSTER; MODERATE INCREASE IN DITCH GAS

SOME DARKER IMBEDDED CARBONACEOUS

JMATERIAL AND LAMINAE; VISIBLE DEGASSING

IN SAMPLE TRAY.

"COAL = BLACK, OCC VERY DARK BROWN;

GRADES FROM COAL TO CARBONACEOUS SHALE

1IN PLACES; SUB WEDGELIKE TO SUB MASSIVE
ICUTTINGS HABIT, OCC PLATY IN PLACES;
JIIRREGULAR FRACTURE; PLANAR WHERE PLATY;
JGREASY TO SUB VITREOUS/WAXY LUSTER WITH
.SMOOTH TO SL EARTHY TEXTURE; MODERATE

{TO MARKED INCREASE IN DITCH GAS;
JVISIBLE DEGASSING IN SAMPLE TRAY.
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SILTSTONE = MEDIUM TO DARK BROWNISH GRY
WITH HUES OF BRWN AND OCC BLACK; CRUNCHY

7TO DENSE TOUGH TENACITY WITH IRREGULAR
JFRACTURE,; SUB MASSIVE TO SUB WEDGELIKE
ICUTTINGS HABIT; EARTHY GRITTY TEXTURE;

DULL EARTHY VERY OCC SPARKLY LUSTER; NO
VISIBLE STRUCTURES; GRADES TO SILTY

1SANDSTONE AND CARBONACEOUS SHALE.

iCOAL = BLACK, VERY HARD TO STIFF
JTENACITY; BLOCKY TO HACKLY TO SPLINTERY
JFRACTURE; RESINOUS TO GREASY LUSTER;

*L\.wa\é%

JSMOOTH TO SLIGHTLY ABRASIVE TEXTURE;
{THIN STRUCTURE. SOME VISIBLE DEGASSING

IN SAMPLE TRAY.

ISANDSTONE = WHITE TO LIGHT GRAY

100K><1

NIUD DATA @ 11025'
MW'47 BV 47 PVA18 YP 13
API IL8.8 GELS 5/14/28 pH 10
500 Ca+ 40 BT 950L 7.2
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100K>
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JWITH CLEAR AND TRANSLUCENT GRAINS; FINE
1TO VERY FINE GRAINED; FAIR TO WELL

SORTED; SUB ANGULAR TO SUB ROUNDED

/GRAINS; MODERATE TO LOW SPHERICITY;
JHIGHLY REACTIVE TO DILUTE HCL; CALC

CEMENTATION AND GRAIN SUPPORTED;

JABUNDANT LOOSE GRAINS WITHIN SAMPLE;

SLIGHT ELEVATION IN DITCH GAS AND A

'REDUCTION IN ROP.

CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK; TOUGH TO DENSE TENACITY;,

JRREGULAR TO PLANAR FRACTURE; MASSIVE TO
[PLATY CUTTINGS HABIT; SMOOTH TO SILTY
TEXTURE; THIN STRUCTURE; TRACE COAL
JLAMINATIONS ON SOME CARBONACEUS SHALE

IN SAMPLE TRAY WHICH INDICATES

IGRADATION TO COAL.
lcoaL = BLACK, HARD AND CRUNCHY TENACITY;

IRREGULAR TO SPLINTERY FRACTURE;

JHACKLY CUTTINGS HABIT; THIN STRUCTURE;
\VISIBLE DEGASSING IN SAMPLE TRAY.

ICARBONACEOUS SHALE = DARK BROWN
JDARK GRAYISH BROWN TO GRAYISH BLACK;

TOUGH TO DENSE TO SLIGHTLY BRITTLE

JTENACITY; IRREGULAR TO OCC PLANAR
[FRACTURE; MASSIVE TO PLATY CUTTINGS
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JHABIT; WAXY TO DULL LUSTER; SMOOTH TO
SILTY TEXTURE; THIN STRUCTURE; VISIBLY
IDEGASSING IN SAMPLE TRAY.

..SILTSTONE = MEDIUM TO DARK BROWNISH GRY

WITH HUES OF BRWN AND OCC BLACK; CRUNCHY
'TO DENSE TOUGH TENACITY WITH IRREGULAR
FRACTURE; SUB MASSIVE TO SUB WEDGELIKE

ICUTTINGS HABIT; EARTHY GRITTY TEXTURE;
DULL EARTHY VERY OCC SPARKLY LUSTER; NO
IVISIBLE STRUCTURES; GRADES TO SILTY

SANDSTONE AND CARBONACEOUS SHALE.

ICARBONACEOUS SHALE = DARK BRWN TO
IGRAYISH BLACK; CRUNCHY TO DENSE TENACITY
IMASSIVE TO PLATY CUTTINGS HABIT WITH
IRREGULAR TO PLANAR FRACTURE; DULL

JTO GREASY LUSTER WITH SMOOTH TO

SL EARTHY TEXTURE; COMMON DARKER

JCOAL LAMINATIONS IN SOME SPECIMENS;
JGRADES TO COAL AND NEAR COAL.

E=SANDSTONE = OFF WHT WITH HUES OF BUFF;

LT GRY WITH HUES OF BRWN; FINE TO
UPPER FINE GRAINED; DOMINANTLY

J/CONSOLIDATED AND GRAIN SUPPORTED IN

A SL CALCAREOUS AND CLAY CEMENT; OCC

SILICEOUS; INDIVIDUAL GRAINS ARE TRANSP
1TO OPAQUE; SUB ANGULAR TO SUB ROUND
JWITH LOW TO OCC MODERATE SPHERICITY;

MODERATELY TO WELL SORTED. MODERATE

'TO STRONG REACTION TO DILUTE HCL.

CARBONACEOUS SHALE = DARK GRY TO
JDARK GRYISH BROWN SME GRYISH BLACK;
JTOUGH TO DENSE TO CRUNCHY/ BRITTLE
{TENACITY; IRREGULAR TO OCC PLANAR
JFRACTURE; SUB TABULAR TO PLATY CUTTINGS
THABIT; WAXY TO DULL EARTHY LUSTER WITH
1SMOOTH TO SLIGHTLY GRITTY TEXTURE;
JGRADES TO A CARBONACEOUS SILTSTONE IN
JPLACES. OCC VISIBLE DEGASSING IN SAMPLE
1TRAY.

ISILTSTONE = DARK BROWN TO DARK GRAYISH
BROWN; TOUGH TO DENSE TENACITY; IRREG
1TO BLOCKY TO SLIGHTLY HACKLY FRACTURE;
IMASSIVE TO TABULAR CUTTINGS HABIT; DULL
iTO SLIGHTLY SPARKLING LUSTER,; SILTY TO
IGRITTY TEXTURE; THIN STRUCTURE.

ICARBONACEOUS SHALE = DARK GRAY TO
1DARK BROWN WITH HUES OF BLACK; TOUGH
JTO BRITTLE TENACITY; IRREGULAR TO BLOCKY
[FRACTURE; MASSIVE TO PLATY CUTTINGS
THABIT; WAXY TO DULL LUSTER; SILTY
TEXTURE.

INOTE= TRIP OUT OF HOLE FOR BIT AT 11896'

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

/RESUMED DRILLING AHEAD 05/21/10 AT 23:40
JHRS.
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NOTE: FIRST SAMPLE AT 11900 WAS OF POOR

IQUALITY: DOMINANTLY CAVINGS.

ICARBONACEOUS SHALE = DARK GRAY TO
1GRAYISH BLACK WITH COAL LAMINATIONS
——=THROUGHOUT; TOUGH TO DENSE TENACITY;
JIRREGULAR TO BLOCKY TO PLANAR FRACTURE;
IMASSIVE TO PLATY CUTTINGS HABIT; WAXY TO
JSLIGHTLY VITREOUS TO DULL LUSTER; THIN
/STRUCTURE; SOME VISIBLE DEGASSING.

ISILTSTONE = DARK BROWN TO DARK GRAYISH
1BROWN; TOUGH TO DENSE TENACITY; IRREG
{TO BLOCKY TO SLIGHTLY HACKLY FRACTURE;
IMASSIVE TO TABULAR CUTTINGS HABIT; DULL
JLUSTER; SILTY TO SLIGHTLY GRITTY
TEXTURE.

{CARBONACEOUS SHALE = DARK GRY TO
DARK GRYISH BROWN SME BRWNISH BLACK;
JDENSE TO CRUNCHY TENACITY WITH
IRREGULAR TO OCC PLANAR FRACTURE;
1SUB TABULAR TO SUB PLATY CUTTINGS
HABIT; DULL EARTHY TO WAXY LUSTER WITH
JSMOOTH TO SLIGHTLY GRITTY TEXTURE;
IGRADES TO A CARBONACEOUS SILTSTONE
JAND SHALE IN PLACES.

INOTE = TOTAL DEPTH 12275' MD / 12251 TVD
{REACHED 05/22/2010 AT 14:01HRS.

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.



