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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
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LC LOST CIRCULATION
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NR NO RETURNS
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WG WIPER GAS
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ExxonMobil Production

FRU197-28A6

8/4/2010

<200 ROP 0>|
ft/hr
<50 Avg WOB 0>
kibs
<0 Gamma 100>
API Units

TVD
Depth

00TE

[3200 MD

00¢ce

Lithology

SON

<10 Meth C-1 100K>|
<0 Ttl Gas 2K> eppm
units <10 Ethn C-2 100K>|
<0 COo2 20K><10 Prop C-3 100K>
ppm
<10 Butn C-4 100K>|
<0 Flare Ht. 100>|
i <10 Pent C-5 100K>

yuT disiu

Remarks
Survey Data, Mud Reports, Other Info.

ALL 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




[3300 MD

00€€

[3400 MD

oove

[3500 MD

CONNECTION GAS, TRIP GAS, AND WIPER GAS

/ARE NOTED ON THE MUDLOG, FLARE HEIGHTS

IAND DEPTHS OF GAS BUSTER USAGE ARE ALSO

NOTED.

EARLY CONNECTION GASES REPRESENTING

UP HOLE GAS INTERVALS BLEEDING INTO THE

BOREHOLE ARE COMMON IN THE PRODUCTION

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.

CANRIG WELL SERVICE COMMENCED FULL

LOGGING OPERATIONS ON 07/17/2010 @ 13:00

HRS AT A DEPTH OF 3,605

SURVEY DATA AT 6,794' MD
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<50 Avg WOB 0>
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[3600 MD
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INCLINATION : 00.15

<0 Ttl Gas 100><10 Meth C-1 100K>| AZIM: 190.79
<0 CcO2 20K><10 Ethn C-2 100K>|
TVD: 6,638.22"
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|
SHALE = VARICOLORED; MEDIUM GRAY TO
<10 Pent C-5 100K>|

MAROON; LT YELLOW TO LIGHT BROWN; FIRM;

SLI PLATY CUTTINGS; IRREGULAR TO PLANAR

=

FRACTURE; SLI CALCAREOUS; VERY FINELY

MICACEOUS; SILTY IN PART; GRADING TO

SILTSTONE; SME ISOLATED QUARTZ GRAINS;

DULL TO WAXY LUSTER; SMOOTH TO ROUGH

TEXTURE; TRACE AMTS OF FINE GRAINED

SANDSTONE = DOM LIGHT GRAY; SME REDBRN

STAINED SPECIMENS; MOD HARD; FINE TO V

FINE GRAINED; ANGULAR TO SUBROUNDED;

GRAIN SUPPORTED; CALCITE CEMENT; LOW

TO MOD SPHERICITY; 5% BLACK GRAINS;

TIGHT TO POOR VISIBLE POROSITY; NO GAS




[3800 MD

008¢

[3900 MD

SILTSTONE= VARIOUS COLORS, LIGHT GRAY TO

"""""BLUISH GRAY, PURPLE, YELLOWS TO BURNT

"""""ORANGES, VERY LITE BROWN TO MEDIUM

""" BROWN; BRITTLE TO CRUMBLY TENACITY;
[ARRRNI

DOMINANTLY IRREGULAR, BLOCKY TO SUB

"""""BLOCKY, SUB PLANAR FRACTURE; SUB PLATY

'TO TABULAR CUTTINGS HABIT; DULL TO EARTH

'WITH OCCASIONAL SPARKLING LUSTER; SILTY

'TO GRITTY TEXTURE.

SHALE= VERY LITE GRAY TO MEDIUM GRAY,

OCCASIONAL YELLOW HUES; DENSE TO TOUGH

""""TENACITY; PLANAR TO IRREGULAR FRACTURE;

PLATY TO SUB TABULAR CUTTINGS HABIT,;

"""""DULL TO EARTHY LUSTER; SILTY TO SMOOTH

TEXTURE.

"'"""SANDSTONE = DOMINANTLY OFF WHITE, SOME

VERY LIGHT GRAY HUES TO VERY LIGHT

BROWN HUES; FINE TO VERY FINE GRAINS;

MODERATE TO WELL SORTED, SUB ROUNDED

TO SUB ANGULAR; LOW SPHERICITY:; FRIABLE;



_____ == R '"""CALCITE SUPPORTED, WITH MODERATE RE

[4000MD - ———— ——rrran T

————— T "
——————— = | "
_______ - SILTSTONE = VARICOLORED, MEDIUM BROWN
_______ -1 i
——————— -1
——————— —rrn = TO LIGHT BROWN, PURPLE AND YELLOW
——————— = | "
——————— - "
_______ - HUES, OCCASIONAL GREENS; BRITTLE TO
——————————— [
——————————— [
___________ i CRUMBLY TENACITY; IRREGULAR TO BLOCKY
——————————— [
........... [ I
<200 ROP 0> 8 ________ e 0 Ttl Gas 200><10 Meth C-1 100K>rFRACTURE; SUB TABULAR TO SUB WEDGELIKE
O |m————mia-
O e . .Iu .Iu
<50 Avg WOB o> |_____ | k0
<0 a 1005 | ____ | ko
———————————— 1
|4100 MD

[4200 MD

Co2 20K><10 Ethn C-2

CUTTINGS HABIT; EARTHY TO SLIGHTLY GRITT
[RRN

Flare Ht. 100> Prop C-3

SOME SPARKLING LUSTER THROUGHOUT.

Butn C-4

C-5

"MSHALE - VERY LITE GRAY TO MEDIUM GRAY;

DOMINANTLY DENSE, OCCASIONAL BRITTLE

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

SUB TABULAR TO SUB WEDGELIKE CUTTINGS

HABIT; DULL TO WAXY LUSTER; SILTY TO

SLIGHTLY GRITTY TEXTURE.

00TV

SILTSTONE = LITE BROWN TO MEDIUM BROWN

OCCASIONAL PURPLE, REDDISH HUES; DENSE

TENACITYD, BLOCKY TO IRREGULAR FRACTURE;
[ARRRNI

Wm\fw

SUB TABULAR TO SUB WEDGELIKE CUTTINGS
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[4300 MD
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[4400 MD

HABIT; DULL TO EARTHY LUSTER, SILTY TO

SLIGHTLY GRITTY TEXTURE.

SANDSTONE = OFF WHITE TO VERY LIGHT

BROWN, VERY LIGHT BROWN TO MEDIUM

BROWN, SOME OCCASIONAL UNIDENTIFIED

BLACK; MEDIUM TO FINE GRAINED;

MODERATE SORTED, SUB ANGULAR TO SUB

ROUNDED; LOW SPHERICITY, CALCITE

CEMENTATION, HIGH REACTION TO HCL

SOLUTION; SOME TRACE KAOLINITIC.

SHALE = LIGHT GRAY TO MEDIUM GRAY;

DENSE TO TOUGH TENACITY, IRREGULAR

'TO BLOCKY FRACTURE; SUB TABULAR TO

SCALY CUTTINGS HABIT; SILTY TO SLIGHTLY

GRITTY TEXTURE; DULL TO EARTHY LUSTER.

SILTSTONE = VARICOLORED, DOMINANTLY

LIGHT BROWN TO MEDIUM BROWN, SOME

REDDISH HUES, PURPLE, ORANGE AND

OCCASIONAL YELLOW: BRITTLE TO CRUMBLY
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[4500 MD

TENACITY, IRREGULAR TO BLOCKY FRACTURE

SUB TABULAR TO SUB ANGULAR CUTTINGS

HABIT; SPARKLING LUSTER; GRITTY TEXTURE

SANDSTONE = VERY LIGHT BROWN TO MEDIUM

BROWN, OCCASIONAL ORANGE TO REDDISH

HUES; FINE TO VERY FINE GRAINS; POORLY

SORTED; ROUNDED TO SUB ANGULAR,;

MODERATE SPHERICITY; CALCITE CEMENT

Ttl Gas 300><10 Meth C-1 100K>r
[RERENI
co2 20K><10 Ethn C-2 100k> |
Flare Ht. 100>k10 Prop C-3 100K>
<10 Butn C-4 100K>|
<10 Pent C-5 100K>]{

FIRM TO DENSE; DOMINANTLY GRAIN SUPPORT

SILTSTONE = VARIOUS COLORED SPECIMENS,

LIGHT BROWN TO MEDIUM BROWN, SOME

PURPLE AND ORANGE TO REDDISH; BRITTLE

'TO CRUMBLY TENACITY; IRREGULAR TO

BLOCKY FRACTURE; SUB TABULAR TO SUB

IANGULAR CUTTINGS HABIT; SILTY TO

SLIGHTLY GRITTY WITH SPARKLING LUSTER

v
%
ﬁ
<i
!

SHALE - LIGHT GRAY TO MEDIUM GRAY;

DENSE TO TOUGH TENACITY; BLOCKY TO

SUB PLATY FRACTURE: SUB TABULAR TO
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4700 MD

[4800 MD

00Lv

[4900 MD

1%

SUB ANGULAR CUTTINGS HABIT; SMOOTH

TO SILTY TEXTURE; DULL TO WAXY LUSTER.

SANDSTONE = LIGHT BROWN TO MEDIUM

BROWN WITH SOME UNIDENTIFIED BLACK

IN SPECIMEN; FINE GRAIN; MODERATELY

SORTED, SUB ROUNDED TO SUB ANGULAR

LOW SPHERICITY; FRIABLE; GRAIN SUPPORT

TRACE AMOUNT OF PYRITE IN SAMPLE TRAY

SILTSTONE= VARIOUS COLORS, LITE BROWN

TO MEDIUM BROWN, HUES OF PURPLE, RED

ORANGE; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; SUB

'WEDGELIKE TO SUB PLANAR CUTTINGS HABIT

EARTHY TO DULL WITH SPARKLING LUSTER;

SILTY TO GRITTY TEXTURE.

"""MBRITTLE TO CRUMBLY TENACITY, IRREGULAR

SHALE = LIGHT GRAY TO MEDIUM GRAY;

''""""TO BLOCKY FRACTURE; SCALY TO SUB

MMUYTABULAR CUTTINGS HABIT: WAXY TO EARTHY



LUSTER; SMOOTH TO SILTY TEXTURE;

SILTY IN PART; GRADING TO SILTSTONE; NO

VISIBLE STRUCTURE.

SANDSTONE = WHITE TO LIGHT GRAY; SME
REDDISH SPECIMENS; HARD PRESERVED
SPECIMENS; FINE TO VERY FINE GRAINED;

————— (NRANNI
[5000 MD = e e e il
_____ \ ~SPHERICITY; GRAIN SUPPORTED W/ CALCITE
_______ ] |
I —— = (
% @ ‘\

ANGULAR TO SUBANGULAR; LOW TO MOD
TO SILICEOUS CEMENT; MINOR BLACK GRAINS;

TIGHT TO POOR POROSITY; NO GAS INCREASES

SHALE = VARICOLORED; DOM LIGHT TO MED

GRAY; MOTTLED IN PART; LT BROWN; YELLOW;

MAROON; FIRM TO SLI HARD; SUB TABULAR TO

e "

SCALY TO SLI PLATY CUTTINGS; BRITTLE TO

M*MCRUMBLY IN SILTY EXAMPLES; IRREGULAR TO

e "
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<200 R 0> g ————— <0 Ttl Gas 200><10 TO ROUGH TEXTURE; SILTY TEXTURE IN SILTY
8 =IIIIInN §
<50 Avg WOB o> |_____ R I € COo2 20K><10 t
EXAMPLES; VARIABLE AMOUNTS OF SILT; NO
<0 Gamma 100> <0 Flare Ht. 100><10 -H m
§ "y/ISIBLE STRUCTURE.




(“\ revan
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CARBONACEOUS SHALE = DARK BROWN; FIRM

""" TO CRUMBLY; PLATY TO FLAKY CUTTINGS;

"""""DULL TO RESINOUS LUSTER; SMOOTH TO ROUGH

TEXTURE; PYRITE; SOME THINLY LAMINATED

[5200 MD

PYRITE; THIN BEDDING PLANES; THINLY

RV

BEDDED WITH SILTSTONE; THINLY BEDDED

[T rrrrannnannnan 7 ""*"*"WITH BLACK COAL; CARBONACEOUS SECTION

00TS

m—e—— 1 (N
[Tt '""""ASSOCIATED WITH GAS INTERVAL.
m—e—— 1 (N
m—e—— 1 (N
m—e——— 1 (N

[T ey START TO LOSE MUD AT 5224'. REDUCE PUMP

f = rian RATE TO 30SPM.

WASATCH G PLACED AT 5219'MD

[5300 MD }m e e et

SANDSTONE = ABUNDANT LOOSE GRAINS; WHITE

GRAY TO WHITE PRESERVED CLUSTERS; LOWER

MEDIUM TO FINE GRAINED; ANGULAR TO

SUBANGULAR; MOD SORTED; SME GREEN GRS;

""""""MINOR AMOUNTS OF LOOSE WHITE KAOLIN

CLAY IN SAMPLES; DOM CALCAREOUS CEMENT;

fa

NO SAMPLE SHOWS.



[5400 MD

[5500 MD

T I e e A B

[5600 MD

SHALE = VARICOLORED; LT TO MEDIUM GRAY;

SME GREENISH GRAY; LT BROWN TO YELLOW,;

"'"""'SOME DARK BROWN TO DARK GRAY CARB
[ARRRNI

EXAMPLES; CRUNCHY TO MOD HARD; SLI

PLATY CUTTINGS; HABIT; SLI TO MODERATELY

CALCAREOUS; SILTY IN PART; ROUGH TO

SILTY TEXTURE; NO VISIBLE STRUCTURE.

SILTSTONE = LT GRAY TO LT GREENISH GRAY;

SME VARICOLORED EXAMPLES FROM RED BRN

TO MAROON; HARD TO CRUNCHY; MASSIVE TO

PLATY CUTTINGS; SILTY TO OCC GRITTY TEXT

SL CALCAREOUS; CALCITE CEMENT; IRREGULAR

"IFRACTURE; VF MICA; OCC SPECKLED WITH

CARBONACEOUS MATERIAL; NO VISIBLE

"""MSTRUCTURE.
[ARRRNI
[ARRRNI

SHALE = BECOMING LIGHT TO MEDIUM GRAY;

DECREASE IN MOTTLED SPECIMENS;

FIRM TO MODERATELY HARD TO CRUNCHY;

MNP ATY TO WEDGELIKE CUTTINGS: PLANAR TO
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"""IRREGULAR FRACTURE; SLI CALCAREOUS;

OCC CARBONACEOUS MATERIAL; ROUGH TO
[ARRRNI

""""MSILTY TEXTURE; DECREASE IN AMT OF SILT;
[ARRRNI

IVERY FINE MICACEOUS; VERY FINE PYRITE;

Ttl Gas 500><10
< CcO2 20K><10
< Flart 00><10

<10
<10

[ARRRN|
00K>
CLAY; NO VISIBLE STRUCTURE.
100K>
[ARRRN|
[ARRRN|
OK>
00K>
SANDSTONE = MINOR AMT OF LOOSE GRAINS;
[ARRRN|
"""MILIGHT GRAY TO LIGHT BROWN; FINE TO VERY

FINE GRAINED; ANGULAR TO SUBANGULAR;

MOD WELL SORTED; LOW TO MOD SPHERICITY;
[ARRRNI

GRAIN SUPPORTED; DOM CALCITE CEMENT;

'TRACE GREEN GRAINS; SME ELONGATED CARB

MATERIAL IN MATRIX; SME COARSE CALCITE

""*""ADHERING TO SPECIMENS IN THE 5610' TO

5649' SAMPLE- PROBABLE FRACTURE FILL;

SOME COAL ADHERING TO CLUSTERS; ASSOC

MMMWITH GAS SHOWS.

SHALE = DARK GRAY TO DARK BROWN; FIRM

'TO BRITTLE; PLATY TO FLAKY CUTTINGS;

DULL EARTHY TO SLI RESINOUS LUSTER;



5900 MD

008S

L -
6000 MD

PLANAR TO BLOCKY FRACTURE; NON CALC;

CARBONACEOUS SHALE IN PART; SMOOTH TO

ROUGH TEXTURE; SME BLEEDING GAS IN

"""""ICARBONACEOUS SHALE EXAMPLES.

SILTSTONE = DARK GRAY TO VERY DARK

BROWN; BRITTLE TO CRUMBLY TENACITY;

IRREGULAR TO BLOCKY FRACTURE; SUB

TABULAR TO SUB WEDGELIKE CUTTINGS

""""HABIT; DULL TO EARTHY LUSTER; GRITTY

'TO SLIGHTLY SILTY TEXTURE.

SANDSTONE = LIGHT BROWN TO MEDIUM

"""*""BROWN TO LIGHT GRAY TO WHITE; MODERATE

TO POOR SORTING; SUB-ROUNDED TO

SUB ANGULAR; LOW SPHERICITY; CALCITE

CEMENTATION, GRAIN SUPPORTED;

DOMINANTLY FRIABLE WITH OCCASIONAL

"""FRIABLE.

""""MSHALE = LIGHT GRAY TO MEDIUM GRAY, WITH

Bl UISH HUES:; BRITTLE TO CRUMBLY TENACITY



[6100 MD

o))

o

o
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<50 B 0>
<0 a 100>

[6200 MD

m

H
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é

IRREGULAR TO BLOCKY FRACTURE; DOMINANTLY

"'"""SUB TABULAR WITH SUB WEDGELIKE; DULL

'TO EARTHY LUSTER; SMOOTH TO SILTY

"MTEXTURE. KAOLINITICS PRESENT IN SAMPLE

HUITRAY.

Ttl Gas 700><10

CARBONACEOUS SHALE = VERY DARK BROWN

'TO BLACK; TOUGH TO DENSE TENACITY; BLOCK

""" TO IRREGULAR, OCCASIONAL PLANAR FRAC;

SCALY TO SUBTABULAR CUTTINGS HABIT; DULL

8
K
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_.||||||||||||||||KK
._||||||||KK
_.||||||||||||||||KK
K
8
K
i

Flare\Ht.

02 20K><10

<10

Pent C-5

100K>

100K>

'TO EARTHY LUSTER; GRITTY TO ABRASIVE
[ARRRNI

MMTEXTURE.
[ARRRNI

[ARRRNI
160 T
[ARRRNI
""*""SILTSTONE = VERY DARK BROWN; TOUGH TO

DENSE TENACITY, IRREGULAR TO BLOCKY

FRACTURE; SUB PLATY TO SUB TABULAR

"*MCUTTINGS HABIT; DULL TO WAXY LUSTER,;

MMSILTY TO SLIGHTLY GRITTY TEXTURE.
[ARRRNI

""""SANDSTONE = LIGHT GRAY TO DARK GRAY,

LIGHT BROWN TO MEDIUM BROWN, VARI-
[ARRRNI

"MIUNCOLORED UNIDENTIFIED INCLUSIONS: FINE




[6300 MD

0029

[6400 MD

e S EU AN SO N LAY

00€9

"'""TO VERY FINE GRAINS, WELL SORTED;
[ARRRN|

""*"*"SUB ROUNDED TO SUB ANGULAR; LOW
[ARRRNI

SPHERICITY; MODERATELY HARD; GRAIN

SUPPORTED; HIGH REACTION TO HCL.
Ty
Ty

"""MSHALE = LIGHT GRAY TO MEDIUM GRAY;
[ARRRNI

CRUNCHY TO PULVERULENT; IRREGULAR

""" TO BLOCKY WITH OCCASIONAL PLANAR;

""*""MASSIVE SUB TABULAR TO SUB WEDGE

LIKE; WAXY TO EARTHY LUSTER; SILTY TO

""*"*"MSMOOTH TEXTURE.

""""SANDSTONE = VERY LIGHT GRAY TO DARK

"""""GRAY; ABUNDANT LOOSE GRAINS; VERY FINE

""" TO FINE GRAINED; LOW TO MOD SPHERICITY;
[ARRRNI

ANGULAR TO SUBANGULAR; CALCAREOUS TO

"*"*"*"SILICEOUS CEMENT; SME CARBONACEOUS

""" TO COALY LAMINATIONS; TRACE LT GREEN

""" GRAINS; 5% DARK GRAINS; MODERATE TO
[ARRRNI

"""""HIGH REACTION IN DILUTE HCL; COARSE

"""""CALCITE-PROBABLE FRACTURE FILL OBSERVED

N THE 6,180 TO 6,380' SAMPLES: ASSOC



[6500 MD

WITH MINOR GAS SHOWS.
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5600 MD ———llLIIRTIRRE |
——————— [ |1 g
= R J“L‘ IN CARBONACEOUS EXAMPLES; ROUGH TO
. N ] .
S S B
"""" [ ~SILTY TEXTURE; VERY FINE MICA; VERY FINE
. —— [ J“‘ [y
= R | "'""TO THIN CARBONACEOUS LAMINATIONS; SME
. N | 1] g
T T I iy —
T R ) SILTSTONE TO VERY FINE GRAINED SANDSTONE
———— 0 \ .
———— 0 / i
T R """ LAMINATIONS; THINLY BEDDED W/SILTSTONE.
———— 0 \ i
———— 0 / i
<200 R 0> == TGas 700> ) 100K>""

SHALE = LIGHT GRAY TO LT GREENISH GRAY;

'"""""SOME DARK GRAY TO DARK BROWN CARB

EXAMPLES; SLI TO VERY HARD; PLATY TO

'WEDGELIKE TO ELONGATED CUTTINGS; PLANAR

TO IRREGULAR FRACTURE; SLI TO MODERATELY

CALCAREOUS IN SILTY SPECIMENS; DULL

EARTHY TO WAXY LUSTER IN LIGHT GRAY
[ARRRNI

'"'SPECIMENS; BCMG DULL EARTHY TO RESINOUS

v VT |

A e

0099
I

<50 Avg 0> < C02 20K>| 100K>|
———m D0 |;/" b

SANDSTONE = MODERATE AMOUNT OF LOOSE
[ARRRNI

<0 Gal 100>

""" GRAINS; WHITE TO OFF WHITE TO LIGHT GRAY

Flare Ht. 1005 })) 100K>

100K>]

IABUNDANT HARD PRESERVED SPECIMENS;

100K>|

""""LOWER MEDIUM TO FINE GRAINED; MOD SRTD;

[6700 MD

e e e e e e e e

| =i

IANGULAR TO SUBANGULAR; GRAIN SUPPORTED;

""AHOM CALCITE CEMENT WITH MINOR SILICEOUS




[6800 MD

0049

[6900 MD

———— 11 .;}f

""""WHITE CLAY FILL; SME BLACK CARBONACEOUS

""" TO COALY LAMINATIONS; 3 TO 5% BLACK UNID
[ARRRNI

GRAINS; COARSE CALCITE-PROBABLE FRACTURE
[ARRRNI

"""""FILL OBSERVED IN 6420' TO 6480' SAMPLES

IAND THE 6570' TO 6600' SAMPLES.

"""*"MSILTSTONE = LT TO MEDIUM GRAY; SME BRN

"""""GRAY TO REDDISH BROWN; VERY HARD; PLATY
[ARRRNI

'TO SLI NODULAR CUTTINGS; IRREGULAR TO

BLOCKY FRACTURE; SLI SPARKLING LUSTER
[ARRRNI

""*""WHEN DRIED; SILTY TO GRITTY TEXTURE;

"'"""SOME COARSE BROWN MICA; GRADING TO

VERY FINE GRAINED SANDSTONE; CEMENT IS

CALC/SILICEOUS; THINLY BEDDED WITH SHALE

IAND SANDSTONE.

"""""TRIP OUT AT 6794' TO CHANGE OUT BHA.
[ARRRNI

SHALE = LIGHT GRAY TO MEDIUM LT GRAY;

MODERATELY HARD TO BRITTLE; IRREGULAR

TO PLANAR FRACTURE; PLATY TO SLI FLAKY

CUTTINGS; DULL TO EARTHY TO SLI WAXY



[7000 MD

0069

[7100 MD

)

LUSTER; ROUGH TO SMOOTH TEXTURE; VF

MICA; SLI SILTY; NON TO VERY SLI CALC;

NO VISIBLE STRUCTURE.

SANDSTONE = LIGHT TO MEDIUM GRAY; HARD

PRESERVED SPECIMENS; FINE TO VERY FINE

GRAINED; ANGULAR TO SUBANGULAR; VERY

CALCAREOUS IN DILUTE HCL; DOM CALCITE

CEMENT: GRAIN SUPPORTED; MINOR AMT OF

LITHIC FRAGMENTS- RED TO BLACK GRAINS;

POOR POROSITY; THINLY BEDDED; NO GAS

INCREASES.

SILTSTONE = MOTTLED IN PART; REDBROWN;

LT GRAY; MOTTLED GRAY-REDBROWN; HARD

""" TO CRUMBLY; MASSIVE CUTTINGS; IRREGULAR

z Ttl Gas

700>

100K>

FRACTURE; DULL EARTHY LUSTER; SILTY TO

GRITTY TEXTURE; NON TO VSL CALCAREOUS;

"UUTHINLY BEDDED WITH SHALE.

OHIO CREEK @ 7073' MD 6917.22 TVD



[7200 MD

00TZ.

[7300 MD
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____......;}V
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"""""SANDSTONE = ABUNDANT LOOSE GRAINS; LT
[ARRRNI

""""GRAY TO OFF WHITE PRESERVED SPECIMENS;
[ARRRNI

DOM FINE TO VERY FINE GRAINED; SME UPPER

TO LOWER GRAINED CLUSTERS; SME FRIABLE

"""MEXAMPLES; BECOMING MEDIUM GRAINED WITH

"""""'DEPTH; ANGULAR TO SUBANGULAR; SILICEOUS
[ARRRNI

CEMENT W/SME WHITE CLAY FILL; SLI CALC;

"""*""OCC SPECKLED WITH LITHIC FRAGMENTS AND

UNIDENTIFIED BLACK GRAINS; COARSE CALC

""""CRYSTALS- PROBABLE FRACTURE FILL; ASSOC

"MMWITH GAS SHOWS.
[ARRRNI

"""""SHALE = LT GREENISH GRAY TO LT GRAY;
[ARRRNI

"""*""CRUMBLY TO HARD IN SILICEOUS SPECIMENS;
[ARRRNI

"'""*"SLI PLATY TO MASSIVE CUTTINGS; IRREGULAR

7
7
S
ol
ol

"""FRACTURE; NON CALCAREOUS; DULL EARTHY
[ARRRNI

"""MLUSTER; SMOOTH TEXTURE; SANDY SHALE W/
[ARRRNI

""""VARIABLE AMOUNTS OF VERY FINE SAND; SME
[ARRRNI

"*""""'VF SANDSTONE EDGES; NO VISIBLE STRUCTURE

SANDSTONE = OFF WHITE TO LIGHT GRAY; SME
[ARRRNI

VERY DARK FINE GRAINED SPECIMENS; DOM
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UPPER TO LOWER MEDIUM GRAINED; GRAIN

SUPPORTED; ANGULAR TO SUBROUNDED; DOM

CALCITE CEMENT W/SOME LT GREEN SILICEOUS

CLAY FILL; COM SPECKLED WITH BLACK GRS;

COARSE QUARTZ AND CALCITE- FRACTURE FILL

IN THE 7290' TO 7320' SAMPLES; ASSOC W/

SILTSTONE = LT TO MEDIUM GRAY; GREENISH

GRAY; HARD SLI NODULAR TO PLATY TO

MASSIVE CTGS; IRREGULAR FRACTURE; DULL

'TO SPARKLING LUSTER; MOD CALCAREOUS;

SANDSTONE = LT BLUISH GRAY, SL OFF WHITE

TR SALT AND PEPPER APPEARANCE; VF

GRADING TO FINE GRAIN; FAIR TO POOR SRTD

SUB ANGULAR IN PART; VERY LOW SPHERICITY

FRIABLE TO FIRM TO HARD; SILICA MATRIX

CEMENT, WEAK CALCAREOUS CEMENT; POOR

VISUAL INTERGRANULAR POROSITY; TRACE

BLACK LITHIC IMBEDDED; SOME COARSE
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Ttl Gas

700>y

'""""ICALCITE IN SAMPLE TRAY, CONNECTION GAS

"""""BETWEEN 2500 UNITS AND 3500 UNITS.

MUIWE 800 @ 7,583

00K>ISANDSTONE = ABUNDANT LOOSE GRAINS, OFF

_,___,,,,,,;/f

Co2

Flare Ht.

20K>y

100>

100K>]

WHITE, DULL FROSTED TO TRANSLUCENT,
[ARRRNI

100K>|

"*"*"""SME LT BLUISH GRAY; VF GRAIN, WELL SRTD;

100K>]

SUB ROUND; MOD SPHERICITY; VERY FRIABLE,
[ARRRNI

100K>|

FRIABLE, WEAK GRAIN SUPPORT; TRACE CALC

""""ICEMENT, WEAK HCL REACTION; V GOOD VISUAL

e

INTER GRANULAR POROSITY; TRACE LT GRY
[ARRRNI

SILTSTONE LAMINATE; SPECKLED BLACK

"""""'"CARBONACEOUS SHALE IMBEDDED; HIGH

CONNECTION GASES.

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

CRUMBLY, CRUNCHY TO BRITTLE TENACITY;

SUB BLOCKY, BLOCKY SLI PLANAR FRACTURE;

""""WEDGELIKE, TABULAR CUTTINGS HABIT; DULL

"""SUB WAXY LUSTER; SMOOTH CLAYEY TEXTURE;

"MIUNNO VISUAL STRUCTURE:; TRACE CARBONACEOUS




0042

[7900 MD

A e Vi S U BN A AN AT, VY

0082

[8000 MD

=

SHALE IN SAMPLE TRAY, TRACE LT BROWNISH

SILTSTONE LAMINATE.

Con
=

SANDSTONE = ABUNDANT LOOSE GRAINS;

PRESERVED SPECIMENS OFF WHITE TO LT

GRAY; HARD; FINE TO VERY FINE GRAINED;

LOOSE LOWER MEDIUM GRAINS; ANGULAR TO

SUBANGULAR; DOM SILICEOUS CEMENT W/

MINOR CALCITE AND WHITE CLAY FILL; 5%

(
(
(
- (
=t
(
(
(
(

] =

BLACK GRAINS- OCC SPECKLED SALT AND

PEPPER APPEARANCE; THINLY BEDDED W/

SHALE AND SILTSTONE.

SANDSTONE = ABUNDANT LOOSE GRAINS-

S

CAVINGS IN PART; LT TO MEDIUM GRAY;

HARD PRESERVED SPECIMENS; DOM FINE TO

VERY FINE GRAINED; ANGULAR TO SUBANGULAR

LOW TO MOD SPHERICITY; MOD W SORTED;

DOM SILICEOUS CEMENT W/ MINOR CALCITE;

i
i
—AEERRRILE
i
i

SME WHITE SILICEOUS CLAY FILL; MINOR AMT

OF DARK LITHICS; ASSOCIATED WITH MINOR
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[8200 MD

[8

SANDSTONE = ABUNDANT LOOSE GRAINS;

LT GRAY TO OFF WHITE; FINE TO VERY FINE

GRAINED; LOOSE LOWER MEDIUM QUARTZ

GRAINS; ANGULAR TO SUBANGULAR; OCC

SALT AND PEPPER APPEARANCE WITH BLACK

CARBONACEOUS MATERIAL AND LITHIC FRAGS;

COARSE CALCITE- FRACTURE FILL IN THE

MethC-1 |
Ethncg.//\/;
>
7
S
/’ [
/ / /

Butn C-4

100K>]

100K>

0K>

7980' TO 8010' SAMPLES; ASSOCIATED W/

MINOR GAS.

SILTSTONE = LT TO MEDIUM GRAY; HARD; SLI

PLATY CUTTINGS; SME THIN FLAKY CUTTINGS;

IRREGULAR FRACTURE; SILTY TO GRITTY

TEXTURE; SILICEOUS/CALCITE CEMENT; VF

CARBONACEOUS MATERIAL; TRACE PYRITE;

NO VISIBLE STRUCTURE.

SANDSTONE = ABUNDANT LOOSE GRAINS;

FINE TO VERY FINE GRAINED; ANGULAR TO

SUBANGULAR; MOD WELL SORTED; SILICEOUS/

CALCAREOUS CEMENT; MINOR CLAY FILL;
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(8300 MD |~

WHITE CALCITE- FRACTURE FILL MATERIAL

ADHERING TO CLUSTERS IN THE 8120' TO

8150' SAMPLE; 5250 UNIT GAS SHOW.

SANDSTONE = ABUNDANT LOOSE GRAINS AND

SMALL CLUSTERS, OFF WHITE, SME CLEAR

TO TRANSLUCENT, TRACE SALT AND PEPPER

IAPPEARANCE; VERY FINE TO FINE GRAIN;

POOR TO FAIR SORTED; SUB ANGULAR GRADING

'TO SUB ROUND LOW SPHERICITY; WEAK GRAIN

SUPPORT; SME SILICA MATRIX CEMENT,

'WHITE KAOLINITIC CEMENT; GOOD VISUAL

INTER GRANULAR POROSITY; SPECKLED BLACK

CARBONACEOQUS SHALE / LITHIC IMBEDDED.

CARBONACEOUS SHALE = DARK BROWNISH

BLACK, DARK GRAYISH BROWN; CRUMBLY TO

CRUNCHY TENACITY; SUB BLOCKY, BLOCKY TO

SLI IRREGULAR FRACTURE; WEDGELIKE TO

TABULAR CUTTINGS HABIT; DULL, SUB WAXY

4%

TO WAXY LUSTER; GRITTY TO GRAINY TEXTURE

TRACE GRAYISH BROWN SILTSTONE LAMINATE:
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'TRACE BLACK LITHIC-COALY SPECKLED

IMBEDDED; NO NOTED DEGASSING IN SAMPLE

z /8600 MD |~
ROP %l>

TRAY.

SANDSTONE = OFF WHITE, CLEAR TO TRNSLUCT

LT BLUISH GRY, SME SALT AND PEPPER

IAPPEARANCE, OCC SMALL CLUSTERS; UPPER

VF TO LOWER FINE GRAIN; FAIR TO WELL

SORTED; SUB ANGULAR GRADING TO SUB

ROUND, LOW TO MOD SPHERICITY; TRACE

FROSTED SURFACE FEATURES; EASILY FRIABLE

TO FRIABLE AND FIRM; KAOLINITIC CLAYEY

CEMENT, SOME SILICA MATRIX CEMENT, LOW

Ttl Gas 2K>y

<10

CALC CEMENT, LOW HCL REACTION, WEAK

GRAIN SUPPORT; GOOD VIS INTER GRANULAR

POROSITY; TRACE BLACK DISSEMINATED

CARBONACEOUS SHALE IMBEDDED; VERY

LITTLE DEGASSING IN SAMPLE TRAY.

Flare Ht.

<10

<10

SHALE = MEDIUM TO DARK GRAY; SME DARK

BROWN EXAMPLES; CARBONACEOUS IN PART,;

FIRM: PLATY TO WEDGELIKE CUTTINGS: DULL



0098

0048

[8900 MD

AL S AL AL

[8700 MD | —

(8800 MD |~

EARTHY TO SLI RESINOUS LUSTER; IRREGULAR

e

FRACTURE; NON CALCAREOUS; ROUGH TO

""*"SMOOTH TEXTURE; SME BLACK CARBONACEOUS

"MLAMINATIONS; W/MINOR AMOUNTS OF LOOSE
[ARRRNI

""" COAL IN SAMPLES.
[ARRRNI
[ARRRNI

"'"""'SANDSTONE = ABUNDANT LOOSE GRAINS- CVGS
[ARRRNI

"""""IN PART; LOOSE GRAINS RANGE FROM LOWER

COARSE TO FINE GRAINED; MEDIUM GRAY TO

DARK GRAY TO DARK BROWN PRESERVED
[ARRRNI

''"""'SPECIMENS; HARD PRESERVED SPECIMENS;

"'"""'SPECIMENS TEND TO BE THIN AND PLATY;
[ARRRNI

SILICEOUS/CALCAREOUS CEMENT; ANGULAR TO

SUBANGULAR; SME WHITE SILICEOUS CLAY

FILL; COARSE CALCITE- FRACTURE FILL IN
[ARRRNI

'THE 8700' TO 8730' SAMPLE.

=

ST (=
::I LI R B B | IKK:
SR =
::I LI R B B | IKK_

SHTIRTIN

SHALE = MED TO DARK GRAY; CARBONACEOUS

"""""IN PART; FIRM; PLANAR TO SPLINTERY FRAC;
[ARRRNI

'WEDGELIKE TO PLATY TO FLAKY CUTTINGS;
[ARRRNI

""""'SME HARD SILICEOUS SPECIMENS; NON TO

=

S P I

SLI CALCAREOUS; CARBONACEOUS LAMINATIONS
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ROUGH TO SMOOTH TEXTURE; DULL EARTHY

LUSTER; THINLY BEDDED.

SANDSTONE = ABUNDANT LOOSE GRAINS;

DOM FINE TO VERY FINE GRAINED; ANGULAR

TO SUBANGULAR; MOD WELL SORTED; CALC/

SILICEOUS CEMENT; GRAIN SUPPORTED;

SME BLACK CARBONACEOUS LAMINATIONS;

SME VERY HARD AND SILICEOUS EXAMPLES;

THINLY BEDDED.

SHALE = MOD LT GRAY, LT BROWNISH GRAY,

SME LT BRWN; CRUNCHY, CRUMBLY W/SME

BRITTLE TO V HARD; SUB BLOCKY, BLOCKY ,

SME IRREGULAR FRACTURE; WEDGELIKE, SME

FLAKY CUTTINGS HABIT; DULL, EARTHY OCC

WAXY LUSTER; MOD SMOOTH GRADING TO

GRITTY TEXTURE; NO VISIBLE OR DISTINGUI

SHING STRUCTURE; TRACE DARK BROWNISH

BLACK CARBONACEOUS SHALE, NO VISUAL

DEGASSING IN SAMPLE TRAY.
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- / | J) """""SANDSTONE = ABUNDANT LOOSE GRAINS, SOME

== 1 111 11.1 \ \\ \ [ARRRN|
=i \>>> T
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i trernninny 0 Ttl Gas 2K><10 Meth"\C-i;l. 100K> SMALL CLUSTERS, CLEAR TO TRANSLUCENT,

[ T I B | \ \ (N

0006

__ R 02 20K>§10 EthnC-2 | | 100K>

I ) FUIOFE WHITE, LT BLUISH GRAY, TRACE SALT
- 1 1 1 1 1 [RERENI

] o Flare Ht.  1005k10 100K#|

""" IAND PEPPER APPEARANCE; VF TO FINE GRAIN;

_u-u-. |-.-|. LI D N B <10 10 K>m
= 300000000000 WELL SORTED; SUB ANGULAR GRADING TO SUB
- LI D B B N [ARRRN|
______ o o™
- LI D B B N [ARRRN|
= -+~ ~-ILLLLLCLLLLD 1 ROUND; MODERATE SPHERICITY; EASILY
— R T R R B B R | [ARRRN|
™ - CIA NN RN} (‘" 3 LA

[9200MD | _

FRIABLE, FRIABLE; WEAK GRAIN SUPPORT;

SILICA MATRIX TO CALCAREOUS CEMENT; TR

""""WEAK HCL REACTION; GOOD VISUAL INTER

GRANULAR POROSITY; SME BLACK DISSEMINATE

I

LTI

=

CARBONACEOQUS SHALE/LITHIC IMBEDDED, NO

VISUAL DEGASSING IN SAMPLE TRAY.

(i
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-
1l
1l
1l
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00T6

"""SANDSTONE = ABUNDANT LOOSE GRAINS, SMALL

"""CLUSTERS, CLEAR TO TRANSLUCENT, TRACE

"""""'SALT AND PEPPER APPEARANCE, LT BLUISH

[9300 MD
—— - 1 1 1 1 1

GRAY; UPPER VERY FINE TO FINE GRAIN; W

SORTED; SUB ROUND IN PART, SOME SUB

IANGULAR; MOD SPHERICITY; TRACE FROSTED

""""FEATURES; EASILY FRIABLE TO FRIABLE;

"""""'SMALL CLUSTERS POSSIBLE DUE TO PDC BIT;

""HOM SILICA MATRIX CEMENT, TRACE CALC




[9400 MD

00€6

19500 MD |

00v6

CEMENT, WEAK HCL REACTION; GOOD VISUAL

INTER GRANULAR POROSITY; TRACE BROWNISH

BLACK LITHIC/CARBONACEOUS SHALE SPECKLED

IMBEDDED.

DRILLED TO 9365'. GAINED 80 BARRELS.

SHUT WELL IN. CIRCULATE OUT ON CHOKE

FROM 9334' TO 9365'".

SANDSTONE = MEDIUM GRAY TO LT BROWN;

IABUNDANT LOOSE GRAINS; DOM LOWER MEDIUM

TO LOWER FINE GRAINED; ANGULAR TO SBANG,;

VERY HARD PRESERVED SPECIMENS; OCC

SPECKLED WITH BLACK GRAINS; MOD SORTED;

LOW SPHERICITY; DOM SILICEOUS CEMENT;

TRACE CALCITE IN MATRIX; COARSE CALCITE

FRACTURE FILL IN THE 9360'-9390' SAMPLE;

IASSOCIATED WITH MAJOR GAS INCREASES.

SHALE = MEDIUM TO DARK GRAY; MOD HARD;

CARBONACEOUS IN PART; SLI PLATY TO FLAKY

CUTTINGS; SMOOTH TO ROUGH TEXTURE: IRREG
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<10

“‘ ( FRACTURE; VARIABLE AMOUNTS OF SILT; DULL

EARTHY TO SLI RESINOUS LUSTER; NON TO

/S CALCAREOUS.

SANDSTONE = ABUNDANT LOOSE GRAINS;

"*""""ABUNDANT SAND CVGS; LOOSE GRAINS RANGE

FROM UPPER MEDIUM TO FINE GRAINED; LT

e el 11

———......;/’ <0

<0

;ﬂ
So- el
_:____' .I. .I. .I. .I. I'I/ﬂ
- )

;ﬂ

Flare Ht.

TO MEDIUM GRAY PRESERVED SPECIMENS;

FINE GRAINED; WELL SORTED; ANGULAR TO

SUBANGULAR,; SILICEOUS CEMENT; ASSOC

WITH GAS SHOWS.

POOR SAMPLE QUALITY- ABUNDANT UPHOLE

CAVINGS.

CARBONACEOUS SHALE = DARK BROWNISH

BLACK, DARK GRAYISH BROWN; CRUMBLY TO

BRITTLE TENACITY; SUB BLOCKY, BLOCKY SLI

i

- _,_,_,,,,;/f

i

IRREGULAR FRACTURE; WEDGELIKE CUTTINGS

HABIT; DULL WAXY IN PART, EARTHY LUSTER,;

"""*""MSILTY GRADING TO GRITTY TEXTURE; NO

VISUAL STRUCTURE: TRACE OF COALY/



[9800 MD

0016

0086

[9900 MD |~

10000 MD|_

CARBONACEOUS SHALE IN SAMPLE TRAY.

NO SAMPLES, SHAKERS DOWN, CHANGING

SCREENS AND CLEANING.

SANDSTONE = DULL OFF WHITE, DIRTY LIGHT

BROWN; VERY FINE TO FINE GRAIN; POOR

SORTED; SUB ANGULAR, SME SUB ROUND;

LOW SPHERICITY; EASILY FRIABLE TO FRIABL

CLAYEY/SILICA CEMENT, TRACE CALC CEMENT

LOW HCL REACTION; POOR VISUAL INTER

GRANULAR POROSITY; ABUNDANT BROWNISH

BLACK SPECKLED CARBONACEOUS SHALE/COALY

IMBEDDED; TRACE DEGASSING IN SAMPLE TRAY

CARBONACEOUS SHALE = DARK GRAY; SME

BLACK; SLI PLATY TO FLAKY CUTTINGS;

PLANAR TO IRREGULAR FRACTURE IN SILTY

EXAMPLES; SILTY IN PART; GRADING TO CARB

SILTSTONE; NON CALCAREOUS TO SLI CALC IN

SILTY EXAMPLES; SMOOTH TO SILTY TEXTURE

IN SILTY EXAMPLES:; THIN COALY LAMINATION
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"'""SOME LOOSE COAL; NO VISIBLE STRUCTURE.
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SHUT THE WELL IN @ 10023' AFTER A

0066

"""*""SANDSTONE = MEDIUM BROWN; SME MED

=0 11 a1 L

""" TO DARK GRAY; HARD PRESERVED SPECIMENS;

""""UPPER TO LOWER FINE GRAINED; MOD WELL

[10100 MO~

~SORTED; GRAIN SUPPORTED; DOM SILICEOUS

Y
{

EMENT WITH MINOR CALCITE FILL; ANGULAR

/

o

TO SUBANGULAR; OCC THIN CARBONACEOUS

/"

)
/

{

)‘w
[

VA

f
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\£>> M AMINATIONS; THINLY BEDDED

\

\

T

.
MethéCfi » 100K>""""SHALE = LT BROWN TO TAN; VERY HARD;

0000T

= FLAKY CUTTINGS; BLOCKY FRACTURE; DULL

[ARRRNI
""""LUSTER; SMOOTH TEXTURE; MOD CALCAREOUS;
= =1 1 1 1 11

SLI SILTY; THINLY BEDDED.

[10200 MO~
[ ——— | 1 1 1 1
-

''"""/CARBONACEOUS SHALE = DARK GRAY; DARK

\ \ ) BROWN; FIRM TO MOD HARD; PLATY TO FLAKY

L

CUTTINGS; PLANAR TO SPLINTERY FRACTURE;

MMINSMOOTH TO ROUGH TEXTURE: DULL EARTHY TO




00TOT

00201

10300 MD

10400 MD|_

RESINOUS LUSTER; NON TO VSL CALCAREOUS;

"MW/THIN COAL LAMINATIONS.

""""SANDSTONE = LT TO MEDIUM BROWN; DOM

"""""UPPER TO LOWER FINE GRAINED; ANGULAR

""" TO SUBANGULAR; LOW SPHERICITY; GRAIN
[ARRRNI

SUPPORTED; SILICEOUS TO CALCAREOUS CMT;

T -
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p— M-=1 1
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e EE-.—. i

INTERBEDDED WITH MEDIUM GRAY SILTSTONE;
[ARRRNI

'WHITE CRYSTALLINE CALCITE ADHERING TO

"""""GRAIN CLUSTERS- FRACTURE FILL IN THE GAS

SHOW AT 10195'-10206'.

CARBONACEOUS SHALE = DARK BROWNISH

"""""BLACK, GRAYISH BROWN, DARK OLIVE BLACK;

""""TOUGH, BRITTLE TENACITY; SUB BLOCKY,

"""""BLOCKY SLI IRREGULAR FRACTURE;
[ARRRNI

=WEDGELIKE, TABULAR CUTTINGS HABIT; DULL,

)T

EARTHY IN PART, TRACE RESINOUS LUSTER;

M*MMSILTY TO GRITTY TRACE GRANULAR TEXTURE;

""" TRACE BLACK VITREOUS SPECKLED COAL
[ARRRNI

IMBEDDED; TRACE PYRITIC LAMINATE AND
[ARRRNI
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'""""SORTED; SUB ANGULAR GRADING TO SUB

""*""SANDSTONE = OFF WHITE, BROWNISH GRAY,

DIRTY BROWN, TRACE SALT AND PEPPER

"""""APPEARANCE; VF TO FINE GRAIN; POOR

ROUND, LOW SPHERICITY; DOM KAOLIN/

"""""ICLAYEY CEMENT, SME SILICA/CALC CEMENT;

POOR VISUAL POROSITY; ABUNDANT BLACK

SPECKLED C. SHALE/LITHIC/COAL LAMINATION

T TEEE-
.- ' 11
[ T
P —
D - 1 1
o ==
S |—-—mmm-.
[RERENI
""MCARBONACEOUS SHALE / COAL = BLACK, DARK
[RERENI
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FILL; TRACE GREEN GRAINS; SOME BLACK
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""" COAL LAMINATIONS; TRACE COARSE CALCITE
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DRILLING ON 7/27/10 @ 23:00HRS.
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BROWN, BLACKISH BROWN, DARK OLIVE BROWN;

CRUNCHY TO SLI BRITTLE TO DENSE TENACITY

SPLINTERY, SUB BLOCKY, BLOCKY SOME IRREG

FRACTURE; WEDGELIKE, FLAKY-PLATY CUTTING
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HABIT; DULL, EARTHY GRADING TO SEMI WAXY
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"'""""TO GRANULAR TEXTURE; TRACE COALY
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"""""'"CARBONACEOUS SHALE/COAL LAMINATE
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DEGASSING IN SAMPLE TRAY.

SILTSTONE = VERY DARK BROWN TO DARK
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"""""GRAY; TOUGH TO DENSE TENACITY; IRREGULAR

TO BLOCKY FRACTURE:; MASSIVE TO TABULAR
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SMOOTH TO SILTY TEXTURE; APPEARED TO HAV

""" COAL LAMINATIONS ON SOME SPECIMENS; THIN

STRUCTURE; APPEARED TO GRADE TO COAL.

SILTSTONE = DARK GRAYISH BROWN TO BROWN;

""""VERY TOUGH TO DENSE TENACITY; IRREGULAR

'TO BLOCKY FRACTURE; MASSIVE TO TABULAR

CUTTINGS HABIT; WAXY TO SPARKLING TO

"*"MSLIGHTLY SPARKLING; SILTY TO GRITTY

""MUITEXTURE; THIN STRUCTURE; SLIGHT REACTION

'TO DILUTED HCL; TRACE AMOUNT OF COAL

WITHIN SAMPLE.

CARBONACEOUS SHALE = VERY DARK OLIVE

BROWNISH GRAY, BLACKISH BROWN, GRAYISH

BROWN W/ BLACKISH SPECKS; OCC CRUNCHY,

CRUMBLY, SOME GRADING TO BRITTLE

TENACITY; SPLINTERY, SUB BLOCKY / BLOCKY

SME IRREGULAR FRACTURE; TABULAR, WEDGE-
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LIKE, SLI PLATY CUTTINGS HABIT; DULL,

'WAXY IN PART, BLACK SPECKLED VITREOUS
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BLACK COAL DISSEMINATED AND LAMINATE;

"""""SANDSTONE = WHITE, OFF WHITE, BROWNISH

"""MWHITE, SME SMALL CLUSTERS W/ BROWNISH

""*""MSTAIN, TRACE TRANSLUCENT QUARTZ; VF TO
[ARRRNI

FINE GRAIN; FAIR GRADING TO WELL SORTED;

SUB ANGULAR IN PART, SME SUB ROUNDED;

MOD SPHERICITY; FRIABLE TO FIRM; WHITE
[ARRRNI

KAOLINTIC CEMENT, SME SILICA/CALC CEMENT
[ARRRNI

""\V POOR TO FAIR VISUAL INTER GRANULAR

POROSITY; ABUNDANT BLACK CARBONACEOUS

""""SHALE/COALY SPECKS IN SMALL BROWNISH

""*"MSTAIN CLUSTERS; WEAK HCL REACTION IN

g AMPLE.
(N

SILTSTONE = MED BROWNISH GRAY, LT GRAY,

""""MSME LT GRAYISH BROWN; CRUMBLY, FIRM TO

""""""HARD TENACITY; PLANAR, SUB BLOCKY, SME

BLOCKY TO IRREGULAR FRACTURE; TABULAR

"""""TO FLAKY IN PART CUTTING HABIT; EARTHY,
[ARRRNI

SME RESINOUS SLI SPARKLING LUSTER,;

MMUNGRITTY TO GRANULAR TEXTURE:; THIN
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11600 MD

;

"""STRUCTURE; TRACE BLACK CARBONACEOUS

"""""'SHALE/COALY SPECKLED IMBEDDED; TRACE

"""MVERY WEAK HCL REACTION.

SANDSTONE = OFF WHITE, WHITE, TRACE

5
ﬁ

% Ttl Gas

2K><10

"'"*"*"BROWNISH HUES, MOD GRAYISH BROWN,

LT BROWN W/ GRAYISH BLACK SPECKLED
[ARRRNI

""""LITHIC; VERY FINE TO FINE GRAIN; DOM SUB

"""ANGULAR, TRACE SUB ROUND, LOW MOD
[ARRRNI

100K1K‘

SPHERICITY; FRIABLE TO HARD; WHITE
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KAOLITE CEMENT, SILICA/CALCAREOUS CEMENT
[ARRRNI

100K>J

VERY POOR TO FAIR VISUAL INTER GRANULAR

100K>]{

"""""POROSITY; TRACE BLACK COALY/DARK BROWN

100K>/

"""""'\CARBONACEOUS SHALE SPECKLED IMBEDDED.

"""""'CARBONACEOUS SHALE = DARK DUSKY BROWN,

MODERATE GRAYISH BROWN, BROWNISH BLK;

"""""CRUMBLY, CRUNCHY TENACITY; SUB BLOCKY

BLOCKY IN PART, SLI IRREGULAR FRACTURE;

TABULAR, PLATY CUTTINGS HABIT; DULL
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SLI WAXY EARTHY LUSTER; SILKY TO GRITTY

"MUYTEXTURE: TRACE SPECKLED COAL IMBEDDED.
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»SILTSTONE = DARK BROWN TO BROWN WITH

»1YELLOW PYRITE MOTTLED THROUGHOUT;

" THIS PYRITIC SILTSTONE WAS VERY HARD

IAND DENSE; IRREGULAR TO BLOCKY FRACTURE

MASSIVE TO TABULAR CUTTINGS HABIT WITH

"SLIGHT PYRITE NODULES ON SOME SPECIMENS

~VERY SILTY TO GRITTY TEXTURE.

"""SANDSTONE = WHITE TO LIGHT BLUISH GRAY

=TO TRANSLUCENT; TRACE AMT 10-15%

"KAOLINIC SAND; MOSTLY SMALL CLUSTERS

""BUT SOME VERY FINE LOOSE GRAINS; SMALL

~++CLUSTERS ARE MODERATELY TO HIGHLY

""REACTIVE TO DILUTE HCL; CALCAREOUS

"""ICEMENTATION; FINE TO UPPER VERY FINE

~+GRAINED; SUB ANGULAR TO ANGULAR; LOW

~++SPHERICITY; TRACE AMT OF UNIDENTIFIED

""DARK LITHICS THROUGHOUT.

-+ CARBONACEOUS SHALE = DARK GRAY TO

"MNGRAYISH BLACK: COAL LAMINATIONS THROUGH-
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FOUT; GRADING TO COAL IN; TOUCH TO

"""MBRITTLE TENACITY; IRREGULAR TO SLIGHTLY

""*""MSPLINTERY FRACTURE; MASSIVE TO WEDGELIKE

""""MCUTTINGS HABIT; VERY WAXY TO SLIGHTLY

:IDULL LUSTER; SMOOTH TO MODERATELY

*SILTY TEXTURE; THIN STRUCTURE.

006TT

"WELL SHUT IN @ 11989
[ARRRNI

:ISANDSTONE = ABUNDANT LOOSE GRAINS, SME
[ARRRNI

12100 MD

SMALL CLUSTERS, OFF WHITE, TRANSLUCENT

. [RERENI
= tmmim | 1 1 1 1 1
g 000000000000 O OPAQUE, TR BROWN STAIN; VERY FINE TO
. . [RERENI
. [RERENI
. ) "EINE GRAIN; SUB ANGULAR IN PART; WELL
. [RERENI
. “/SORTED; VERY FRIABLE; WEAK GRAIN SUPPORT
[RERENI
fnSILICA MATRIX CEMENT; GOOD VISUAL INTER
[RERENI
<200 ROP > 5 <0 T 2K>R10 RANULAR POROSITY.
o
o .‘.‘.‘.‘.‘.“‘
<50 AVPWOB > © 20K>
[RERENI
<0 Gamma 100> Flare Ht. 100>

"TOTAL DEPTH OF 12,191' MD / 12,035' TVD
[RERENI

" REACHED JULY-30-2010 @ 23:00 HRS

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.









