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LOG INTERVAL CASING DATA FIELD PICEANCE CREEK
DEPTHS: 3960 TO 13,000 REGION ROCKY MT
16 AT 130 COORDINATES LAT.39.879628000
DATES: 09/21/2009 TO 10/10/2009
10.75" AT 3,953 LON.108.240365000
SCALE: 5" =100
7.00" AT 9,006' ELEVATION GL =7126'
AT KB = 7143
MUD TYPES
COUNTY, STATE RIO BLANCO CO. CO
LSND TO 13,000 HOLE SIZE
o 9.875" TO 8,076' API INDEX 051031137801
o 6.125" TO 9,006 SPUD DATE 04/10/2009
CONTRACTOR HELMERICH PAYNE
0 6.125" TO 13,000
CO. REP. RICKY T. OWENS
TO
RIG/TYPE FLEX 3
ABBREVIATIONS
LOGGING UNIT MLUO38
NB  NEWBIT PV  PLASTIC VISCOSITY LC LOST CIRCULATION
RRB RERUN BIT YP  YIELD POINT CO CIRCULATE OUT GEOLOGISTS GEORGE BAKER
CB CORE BIT FL FLUID LOSS NR NO RETURNS BRENDA MARSH
WOB WEIGHT ON BIT CL PPM CLORIDE ION TG TRIP GAS
ADD. PERSONS BILL JOHANNING
RPM ROTARY REV/MIN Rm MUD RESISTIVITY SG SURVEY GAS
PP  PUMP PRESSURE Rmf FILTRATE RESISTIVITY WG WIPER GAS DEVIN CLAAR
STROKES/MIN POOR RETURNS CONNECTION GAS
SPM PR cG CO. GEOLOGIST ~ MICHAEL HOWELL
MW  MUD WEIGHT LAT LOGGED AFTER TRIP
VIS  FUNNEL VISCOSITY LAS LOGGED AFTER SURVEY
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EXXONMOBIL

PCU-297-11B1ST1

10/21/2009

<200 ROP 0>
ft/hr

<50 Avg WOB 0>|
klbs

Depth

009¢

Lithology

SON

<10 Meth C-1 100K>|
<0 Ttl Gas 1.5K>| ppm
units <10 Ethn C-2 100K>|
<0 COo2 50K><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.




00.L€

008¢

006€

1 UNIT OF GAS = 200 PPM C-1 ME

CONNECTION GAS, TRIP GAS AND WIPER GAS

/ARE NOTED ON THE MUD LOG. FLARE HEIGHTS

/AND DEPTHS OF GAS BUSTER USEAGE 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.

SURVEY DATA @ 3968

INC. 25.05

AZIMUTH: 187.66



IN @ 3976'
09/21/2009
<200 %
<50 Avg B 0>

NB#1 BAKER HUG HCD504ZK

00TV

TVD: 3704.15

EPOCH WELL SERVICES COMMENCED LOGGING

OPERATIONS 09/21/2009 AT 14:00 @ 3960'".

.

MW IN 8.7 VIS 33

DRILL TO 3986' AND PERFORM F.I.T.

""*""MSHALE = YELLOW; LIGHT GRAY; MOTTLED IN

PART; FIRM; PLATY TO SLI FLAKY CUTTINGS;

IRREGULAR FRACTURE; DULL EARTHY LUSTER;

SMOOTH TO SILTY TEXTURE; MOD CALCAREOUS

IN SILTY EXAMPLES; VARIABLE AMOUNTS OF

SILT; NO VISIBLE STRUCTURE.

SANDSTONE = LIGHT YELLOWISH BROWN,

"*"""ILIGHT BLUISH GRAY, TRACES TRANSLUCENT

"*""QUARTZ GRAINS; UPPER VERY FINE TO

il
[ARRRN|
[ARRRN|

< Ttl Gas 100K>|

< cOo2 50K><10 Ethn\C-2 100K>:

<0 Flare Ht. 100><10 Prop C-3 100K>
10 Butn/C-4 ol

><10 Pent C-5
[ARRRN|
[ARRRN|
MW IN 8.7 VIS 34
MW OUT 8.7 VIS 34 .
[ARRRN|
[ARRRN|
MAX GAS 36u

UPPER FINE GRAIN; POOR TO FAIR SORTING;
[ARRRNI

""""/PREDOMINATELY SUB ANGULAR TO SUB

MUD DATA

MW 8.9 FV

4090

V 8 YP 18

PI FIL 10.1 GELS/3/11/18 Ph 9.7

""" "ROUND ANGULARITY; LOW SHERICITY; TRACE
[ARRRNI

FROSTED SURFACE FEATURES; EASILY

"MUYERIABLE TO SLIGHT FIRM: SILICIA MATRIX



o P CL- 400 CA+ 40 MBT 17.0 SOL 3,

------ o el CEMENT, TRACE CLAY CEMENT; WEAK GRAIN
—— - 1 1 1 1 [RERENI
—— - 1 1 1 1 [RERENI

24 HRL ES|77. |
e trevren OSSER 779 bbk ''""""[SUPPORT; POOR VISUAL INTER GRANULAR

i trrent POROSITY; SOME DARK LITHIC AND CARBON-

""""""ACEOUS SHALE IMBEDDED.

"""MSILTSTONE = BROWN TO DARK BROWN,

LIGHT BROWNISH GRAY; PULVERULENT TO

00cy
]
]

------ 1 1 1 1 1 [ARRRN|
- 1 1 1 1 1 fm
et 0000000000 -+ CRUMBLY TENACITY; SUB BLOCKY TO
—— 1 1 1 1 1 [ARRRN|
—— 1 1 1 1 1
- MAX GAS 26u

100000000000 ~+-+BLOCKY FRACTURE; WEDGELIKE, SUB
—— 1 1 1 1 1 [ARRRN|
—— 1 1 1 1 1 [ARRRN|
gt 00000000000 '"""MASSIVE CUTTINGS HABIT; DULL EARTHY
—— 1 1 1 1 1 .
—— 1 1 1 1 1 [ARRRN|
plaliatl 00000000000 I"""SLIGHT WAXY LUSTER; GRITTY TO SMOOTH
—— - 1 1 1 1 [ARRRN|
—— - 1 1 1 1 Ty

WOB 24 I
------ TEXTURE; SEMI THICK STRUCTURE, GRADING

—— - LI | 1
—— - LI |
RPM 97 —
""" trevreet == TO SANDSTONE; TRACES BLACK LITHIC
—— 1
—— i 110
PP 1918 o —— (NN RENEN .
———imim 110 "
———imim 110 1
SPM 153 o —— el IR (TTETT
———imim 110 1
———imim 110 e
[T T iy SHALE = LIGHT GRAYISH RED, BROWNISH

GRAY, LIGHT GRAY; CRUNCHY TO BRITTLE

00€Y

[RERENI
. [RERENI
: : HIITENACITY; SUB BLOCKY, BLOCKY, IRREGULAR
[RERENI
PN PART FRACTURE; TABULAR, SUB MASSIVE
- 1 1 1 1 fm
- 1 1 1 1 [RERENI
muCICIEEE v PUICUTTINGS HABIT; DULL, WAXY LUSTER;
. -1 1 1 1 1 1 [RERENI
MW IN 9.0.VIS 34 .
PUIGRITTY, CLAYEY TEXTURE; SEMI MASSIVE
e MW OUT 9.0 VIS 34 .
s T CK STRUCTURE: GRADING TO SILTSTONE.




ooy

00Sv

SANDSTONE = TRANSLUCENT, LIGHT YELLOWISH

BROWN, PALE GRAYISH ORANGE; LOWER TO

UPPER FINE GRAIN; POOR TO FAIR SORTING;

""""PREDOMINATELY SUB ROUNDED TRACE

SUB ANGULAR; LOW TO MODERATE

SPHERICIAL; POLISH TO FROSTED SURFACE

""""FEATURES; EASILY FRIABLE TO FRIABLE;
[ARRRNI

SILICA CEMENT; VERY WEAK GRAIN

'"""""'SUPPORTED; TRACES BLACK COAL IMBEDDED.

SILTSTONE = LIGHT GRAYISH BROWN, PALE

""*""YELLOWISH BROWN, LIGHT GRAYISH ORANGE;

""""PULVERULENT, CRUNCHY TENACITY, SUB

<0 Ttl Gas 100>K10 Meth C-1 100K>"""""BLOCKY, BLOCKY FRACTURE; ELONGATED,
[ARRRN|
_ FD co2 50K>K10 Ethn C-2 100K>/
------ LILELLELE WEDGELIKE, SUB MASSIVE CUTTINGS HABIT;
™ ™= I 1 1 1 01 1
I Flare Ht. 100><10 Prog C-3 100K>{
== ----(LCRELIEEREL DULL, EARTHY, SLIGHT WAXY LUSTER;
™ ™= I 1 1 1 01 1 [ARRRN|
SN 000000 10 AN oo™
™ ™= I 1 1 1 01 1 [ARRRN|
—— —-—-WLLILLLILELL PUMGRITTY, SILTY TEXTURE; SEMI MASSIVE,
™ ™= I 1 1 1 01 1 [ARRRN|
I <10 Pent C-5 100K>
== ----(LCRELIEEREL THICK STURCTURE; GRADING TO SANDSTONE;
- LI D B B N [ARRRN|
— R T R R B B R |
laidatlet? 0 "0 000000C TRACES BLACK SPECKLED LITHIC IMBEDDED.
- L D R R B B | [ARRRN|
[ARRRN|
[ARRRN|
MW IN 9.1+ VIS 38

SANDSTONE = CLEAR TO TRANSLUCENT, LIGHT



I Pt MW OUT 9.1¢ VIS 38 i
S ------ 0000000000 E GRAYISH BLUE, OFF WHITE; QUARTZ FRAME-
- 1 1 1 1 1 [RERENI
- 1 1 1 1 1
=== ---\WORK; LOWER TO UPPER FINE GRAIN; FAIR
- 1 1 1 1 [RERENI
09/22/ g - 1 1 1 1 1 [RERENI
g === ""'"TO WELL SORTED; PREDOMINATELY SUB
(@] —— i (|
O . .- TTLCLEL .
ROUND TO ROUND ANGULARITY; MODERATE
. . [RERENI
. . -1 1 1 1 MAX GAS CG 199 [RERENI
ettt 10000000 3 ! Y SPHERICITY; FROSTED TO POLISH SURFACE
—— - 1 1 1 1 § .
WOB 26 .
---FEATURE; VERY FRIABLE TO FRIABLE; SOME
RPM 94 - GAS 129u
~-S|LICA MATRIX CEMENT, VERY WEAK GRAIN
—— - 1 1 1 [RERENI
—— e - [ § |
PP 2137 [
-------- no0ono / SUPPORT, GOOD VISUAL INTER GRANULAR
/ [RERRNI
SPM 154 - /
mememe -+ POROSITY; BLACK SPECKLED COAL IMBEDDED.
[RERENI
[RERENI
- 1 1 1 1 fm
- 1 1 1 1
ettt 10000000 +S|LTSTONE = DUSKY YELLOWISH, PALE
-1 1 1 1 [RERENI
- 1 1 1 1 fm
ettt 00000000 =Y ELLOWISH BROWN; PULVERULENT,
—— - 1 1 1 .
[RERENI
E, CRUMBLY, SLIGHT BRITTLE TENACITY;
o - ‘
o . .
- G 25u I
- EARTHY, SUB BLOCKY, IRREGULAR IN PART
—— - 1 1 1 [RERENI
—— - 1 1 1 [RERENI
it booooe """"FRACTURE; WEDGELIKE, TABULAR CUTTINGS
- 1 1 1 1 [RERENI
. -1 1 1 1
ettt 10000000 HABIT; DULL, RESINOUS LUSTER; GRITTY
- 1 1 1 1 [RERENI
[RERENI
"TO GRANULAR TEXTURE; SEMI MASSIVE
. [RERENI
. f"'"'"THICK STRUCTURE; TRACES BLACK LITHIC
[RERENI
" IMBEDDED.
[RERENI
|- e P MW IN 9.2 VIS 42
---------- booooe CEMENT = TIME DRILLING TO KICK OFF
- 1 1 1 [RERENI
MW OUT 9.2 VIS 44
THE PCU 297-11B1ST1 FROM 4800'




9/28 9

RR #3, 9.875", @ 4800'MD

HUGHES, HCC504ZX

W/4-13 2-12's

DAY TOUR j

NB #4 9.875" |

HUGHES, HCC504ZX

W/4-13 2-12’s

4904 MD

<200 % 0
<50 gvo 0

008y

006V

'TO 4902' MD, KICK OFF INTO SHALE AND

SANDSTONE FORMATIONS, VERY LOW

SHALE = YLWISH GRY TO YLWISH BRWN; DENSE

'TO CRUNCHY TENACITY WITH SUB MASSIVE TO

MASSIVE TO SUB TABULAR CUTTINGS HABIT;

IRREGULAR TO HACKLY FRACTURE; DULL

EARTHY TO SUB WAXY TEXTURE; BECOMING

GRITTY AS GRADING TO DIRTY SILTSTONE;

CG 14u
-

MUD DATA @ 4902' [
MW 9.0 FV 38 PV 10 YP 10 L

API FIL 10.4 GELS 3/6/13 Ph 8.90.
CL- 350 CA+ 40 MBT 17.0 SOL 401
24 HR Lossis 468.4 bbls
[RERENI
[RERENI
[RERENI
[RERENI

CG 21u

AX GAS 318u

<0

CG7
tl Gas

100>

i

~ T
\\\\ i
b

ol [y
T

i

T

Meth C-

EARTHY TO WAXY LUSTER; COMMONLY

INTERBEDDED WITH SILTS AND SANDS.

SILTSTONE = DUSKY YELLOWISH, PALE

YELLOWISH BROWN; OCC UPPER FINE GRAINED

CRUMBLY, OCC SLIGHTLY BRITTLE TENACITY;

BECOMES EARTHY WHERE GRADING TO SHALE

WEDGELIKE TO TABULAR SUB TABULAR

CTTNGS HABIT; DULL RESINOUS LUSTER; OCC

GRANULAR TEXTURE; TRACE BLACK LITHIC/

MAFIC FRAGMENTS.

<0

Co2

50K>y

<10

Ethn C-2

100K>|

100K>]




5
:
é

NIGHT TO

WOB 24

RPM 1

PP 2250

C-5432,1

MW IN 8.8 VI

MW OUT 8.9

il

30

1S 30

SANDSTONE = HUES OF YLWISH BRN, OFF WHT

VERY LT GRY WITH SL YLW HUE; INDIVIDUAL

GRAINS ARE TRANSPARENT TO OPAQUE; SUB

IANGULAR TO SUB ROUND SME ROUND, WITH LOW

CG17u

|

'TO MODERATE SPHERICITY; DOMINANTLY LOOSE

IN SAMPLE TRAY; CONSOLIDATED CLUSTERS

GRAIN SUPPORTED IN A CALC/CLAY CEMENT;

MODERATE TO STRONG REACTION TO DILUTE

HCL, SOME OCC FROSTING; EASILY FRIABLE;

MW 9.0 FV 45 PY 10 YP 21

MUD DATA @/5122' ‘
[ARRRNI
API FIL 9.7 GEL$ 4/15/21 Ph 11.G,,,..!
CL- 450 CA+ 55 MBT 18.0 SOL 3/

LOOSE GRAINS ARE MOST LIKELY A RESULT OF

BIT ACTION; VERY SLIGHT INCREASE IN

DITCH GAS; ACCESSORIES INCLUDE DARK

LITHIC AND MAFIC FRAGMENTS LESS THEN

SHALE = DULL YELLOWISH BROWN, LIGHT

GRAYISH BROWN, LIGHT GRAY; CRUMBLY

IN PART, TRACE SLIGHT BRITTLE TENACITY;

EARTHY, SUB BLOCKY, IRREGULAR IN PART

MW IN 9.0 VI

MW OUT 9.0

24 HR LOSSESiH bbls ‘
[RERENI
[RERENI

36

FRACTURE; SOME WEDGELIKE, SUB TABULAR

TO TABULAR CUTTINGS HABIT; DULL,

IS 35

RESINOUS LUSTER, SILTY GRADING TO



GPM 650%

§
?
:
b

00€S

00vS

GRITTY TEXTURE; SUB THIN STRUCTURE;

'TRACES IN SAMPLE GRADING TO VERY

CG 9u

W

"""""FINE SILTSTONE.

SANDSTONE = CLEAR TO TRANSLUCENT

LOOSE GRAINS, OFF WHITE TO LIGHT BLUISH

GRAY CLUSTERS; UPPER VERY FINE TO

"*"*"""LOWER FINE GRAIN; FAIR TO WELL SORTED;
[ARRRNI

PREDOMINATELY SUB ROUNDED LOOSE

GRAINS, SUB ANGULAR GRAINS IN CLUSTERS;

MODERATELY SPHERICITY; FROSTED

""""MIN PART; SLIGHTLY MODERATELY FIRM TO

%
%

FIRM; CALCITE CEMENT, WEAK HCL REACTION;

'TRACES SILTSTONE AND SHALE INTERBEDDED;

FAIR TO GOOD VISUAL INTER GRANULAR

MW IN 9.0 VIS 85
MW OUT 9.2 V(S 36

"""MSILTSTONE = LIGHT YELLOWISH BROWN,

""""""MODERATED PALE BROWN; CRUNCHY,

""""'SOME BRITTLE TENACITY; SUB BLOCKY,

BLOCKY IN PART; FRACTURE; WEDGELIKE,

SUB TBULAR CUTTINGS HABIT; SLIGHT



<200

Y

<50

00SS

- —

RESINOUS LUSTER; GRITTY TO SILTY

TEXTURE; TRACE SILTSTONE WITH SHALE
[ARRRNI

"""MSHALE = PALE YELLOWISH BROWN, LIGHT

Ttl Gas 100><10 Meth C- 100K>
[RERENI

co2 50K> 100K>|

Flare Ht. 100> 100K>{

<10
<10
\ \
<]i0
%10
|

<

J

\

Ethn C-2
Prop C-

Butn C-4
Pent C-5

100K>{

YELLOWISH GRAY, SOME LIGHT GREENISH

GRAY; PULVRULENT, SOME CURMBLY TO

BRITLE TENACITY; SUB BLOCKY, BLOCKY

FRACTURE; TABULAR, SUB MASSIVE TO

""" MASSIVE CUTTINGS HABIT; DULL EARTHY

|
|
%

| cla2a §

SLIGHT WAXY LUSTER; CLAYEY TO SMOOTH

""" TEXTURE; SUB MASSIVE STRUCTURE; TRACE

SILTSTONE IMBEDDED.

'"""|SHALE = DARK DUSKY BROWN, VERY DUSKY RED

MAX GAS 105u

|

/
/

MW IN 9.1 VIS
ww UT 9.4 VIS 40

OCCASIONALLY BRWN WITH GRYISH HUES.
[ARRRNI

""" PREDOMINATELY FIRM TO MODERATELY

HARD; SUB BLOCKY, BLOCKY WITH

"SLIGHT IRREGULAR FRACTURE; PLATY

WEDGELIKE CUTTINGS HABIT; DULL EARTHY

'TO RESINOUS LUSTER; GRITTY TO SLIGHTLY

SMOOTH TEXTURE:; NON CALCAROUS, TRACE



WASA; G @ 5686'

?
!
j

00.S

"

008S

BLACK LITHIC / COAL IMBEDDED.

WASATCHA G 5710' MD 5320' TVD

AS 345u

SANDSTONE = ABUNDANT LOOSE GRAINS,

CLEAR TO TRANSLUCENT, OFF WHITE, LIGHT

BLUISH GRAY CLUSTERS; UPPER VERY FINE

""" TO FINE GRAIN; FAIR TO WELL SORTED;

""""ANGULAR TO SUBANGULAR, SILICA MATRIX

CEMENT, TRACE CALCAREOUS CEMENT, TRACE

"'"""BLACK GRAINS, GOOD VISUAL INTERGRANULAR

POROSITY, TRACE CALCITE CRYSTALS.

il

S 304u

MW ?UT .2 VIS 39
(
H

)
)

SILTSTONE = LIGHT REDDISH BROWN, LIGHT

BROWN, DUSKY BROWN IN PART; CRUNCHY,

'TO BRITTLE TENACITY; PREDOMINATELY

SUB BLOCKY, SOME BLOCKY FRACTURE;

'WEDGELIKE TO SUB MASSIVE CUTTINGS

—

HABIT; DULL, RESINOUS LUSTER; GRITTY,

"MSLIGHTLY SMOOTH TEXTURE, TRACE
[ARRRNI

PRYITIC IMBEDDED, SLIGHT GRADING TO
[ARRRNI




006S

0009

00T9

i

SANDSTONE = TRACES LOOSE GRAINS ON

""*"MBOTTOM OF TRAY, CLEAR TO TRANSLUCENT,

SUB ROUNDED; BLUISH OFF WHITE TO

""""OFF WHITE CLUSTERS, UPPER VERY FINE

""" TO FINE GRAIN, PREDOMINATELY SUB

O[ Ttl Gas

500>y

IANGULAR, CALCAREOUS CEMENT; TRACE

FROSTED SURFACE FEATURES; FIRM FRIABLE

TO MODERATELY HARD; SOME FIRM GRAIN

100K>|

SUPPORT; POOR TO FAIR VISUAL INTER

'"""""'/GRANULAR POROSITY; TRACE BLACK LITHIC/

0 Cc02
0 Flare Ht.

50K>y

100>

Butn C-4

100K>]

100K>{

100K>|

100K>|

CARBONACEOUS SHALE IMBEDDED; SOME

INCREASED GAS LEVEL.
[ARRRNI

WASATCH | @ 6060' MD

&x GAS 1006u

“

"""""\CARBONACEOUS SHALE = DARK BROWN,

DARK BROWNISH BLACK, MODERATELY

""*"MFIRM TO FIRM, CRUMBLY IN PART; SUB

BLOCKY, BLOCKY FRACTURE; DULL EARTHY
[ARRRNI

""""MLUSTER; ROUGH TEXTURE; TRACE GAS

N

BUBBLES IN SAMPLE TRAY:; TRACE BLACK



SPECKLED LITHIC IMBEDDED.

SILTSTONE = MEDIUM LIGHT REDISH BROWN,
[ARRRNI

"""""MLIGHT GRAYISH BROWN; CRUNCHY,

|
-
:

G 171u CFE:,A,B, A

CRUMBLY TENACITY; PREDOMINATELY

SUB BLOCKY, BLOCKY FRACTURE;

'WEDGELIKE, SUB TABULAR CUTTINGS HABIT;

EARTHY, DULL, RESINOUS LUSTER; GRITTY

SMOOTH TEXTURE; SUB THICK STRUCTURE;

0029

TRACES BLACK LITHIC / CARBONACEOUS

L 4

SHALE IMBEDDED.

DAY TOUR
CARBONACEOUS SHALE = DARK GRY, BLACK,

OCC DARK BRWN; CRUNCHY TO BRITTLE

=i TENACITY; SUB TAB TO SUB WEDGELIKE /

== ELONGATED CUTTINGS HABIT WITH IRREGULAR

[ARRRNI

"""""TO HACKLY FRACTURE; PLANAR FRACTURE

= \WITH PLATY CUTTINGS; DULL EARTHY TO SUB
{ 'WAXY OCC SUB VITREOUS LUSTER WITH

EARTHY TO SMOOTH TEXTURE; SL INCREASE IN
[ARRRNI

DITCH GAS ON OCCASION.




009

0099

COAL = DARK BLACK, BLACK, VERY DARK BRWN

WHERE GRADING FROM CARBONACEOUS

ek  FIFT™IN B 1

ek  FIFT™IN B 1

%AS 203u

"""""SHALE TO COAL; DENSE TO BRITTLE TENACITY

WITH IRREGULAR TO HACKLY FRACTURE;

SUB TABULAR TO SUB WEDGELIKE CUTTINGS
[ARRRNI

""""HABIT; SLIGHTLY PYRITIC IN PLACES; DULL

EARTHY TO SUB VITREOUS LUSTER WITH

ek  FIFT™IN B 1

ek  FIFT™IN B 1

ek  FIFT™IN B 1

ek  FIFT™IN B 1

= ———lm= 1

= ———lm= 1

= ———lm= 1

= ———lm= 1

= ———lm= 1

= ———lm= 1

§350u

SMOOTH TO SUB GLASSY TEXTURE; OCC
[ARRRNI

""MEARTHY IN PLACES; VISIBLE DEGASSING IN

SAMPLE TRAY; OCC INCREASE IN DITCH GAS.

SANDSTONE = LT GRY, OFF WHT, GRY;

= e e 1
- -
= e e 1
- -
= e e 1
- -
= e e 1
- -
= e e 1
- -
= e e 1

<0 Ttl Gas

"""""INDIVIDUAL GRAINS ARE TRANSPARENT TO
[ARRRNI

=OPAQUE; SUB ANGULAR TO SUB ROUND;

LOW TO OCC MODERATE SPHERICITY; OVERALL

MODERATELY TO WELL SORTED; UPPER FINE TO
[ARRRNI

00K>""""FINE GRAINED OCC UPPER MEDIUM GRAINED;

<0

Flare Ht.
MAX GAS 169u

K>

0K>

100K>|

100K>|

DMINANTLY CONSOLIDATED; CLUSTERS ARE

""""""GRAIN SUPPORTED IN A CALC/CLAY CEMENT
[ARRRNI

MODERATE TO STRONG REACTION TO DILUTE

"""*""HCL; SLIGHT TO MODERATE INCREASE IN

DITCH GAS; ACCESSORIES INCLUDE DARK



=

.

B ! IN @

NB#6.9.875" 6702' MD

Mi616EPX

w/ 6 X12'S

0099

0049

ki [T R |
-

ki [T R |
-

iy [T BN
] ETEREE]

iy [T BN

e e el 1 1
-

e e el 1 1
-

e e el 1 1
] ETEREE]

MAX GAS 230u

""""ILITHIC AND MAFIC FRAGMENTS 3% - 5%.
[ARRRNI

"""""COAL = DARK BLACK, BLACK, VERY DARK BRWN

'WHERE GRADING FROM CARBONACEOUS
[ARRRNI

:SHALE TO COAL; DENSE TO BRITTLE TENACITY

CG 342u

WITH IRREGULAR TO HACKLY FRACTURE;
[ARRRNI

"""""SUB TABULAR TO SUB WEDGELIKE CUTTINGS

ABIT; SLIGHTLY PYRITIC IN PLACES; DULL

"*"MEARTHY TO SUB VITREOUS LUSTER WITH

SMOOTH TO SUB GLASSY TEXTURE; OCC

EARTHY IN PLACES; VISIBLE DEGASSING IN

IN SAMPLE TRAY.

NOTE: TOH @ 6702' TO CHANGE OUT BHA AND

LAY DOWN SHLUMBERGER'S TOOLS. 09-29-09.

MAX GAS 274u

"""""CARBONACEOUS SHALE = DARK BRWN, BLACK,

OCC DARK GRY; CRUNCHY TO BRITTLE

TENACITY; SUB TAB TO SUB WEDGELIKE /

ELONGATED CUTTINGS HABIT WITH IRREGULAR

TO HACKLY FRACTURE; PLANAR FRACTURE

"MUWITH PLATY CUTTINGS:; DULL EARTHY TO SUB




g‘

i

.

==l
Ea

| N

4

TROUBLE S| T WOB

BIT WT DING FR T(

DT

>
TOTCO IS IRING

I

|

N
1=
=

\

0089

006%

CG 73u

. [ o ,;/f

MW IN 9.2 VIS 38

MW OUT 9.2 VIS 38

'WAXY OCC SUB VITREOUS LUSTER WITH

EARTHY TO SMOOTH TEXTURE; SL PYRITIC

IN PLACES; OCC COAL LAMINAE AND

LENSES; VISIBLE DEGASSING IN SAMPLE

TRAY IN PLACES.

e e e

CG 122u

SANDSTONE = WHT, OFF WHT, LT GRY, GRY

WITH OCC HUES OF LT BRWN, GRY;

DOMINANTLY LOOSE TRANSPARENT TO

TRANSLUCENT GRAINS IN TRAY; ROUND TO

SUB ROUND; HIGH SPHERICITY; WELL SORTED;

UPPER MEDIUM TO LOWER FINE GRAINED IN

SIZE; APPEARS BI-MODAL AS CONSOLIDATED

CLUSTER ARE FINER GRAINED; MODERATELY

SORTED; FINE TO UPPER FINE GRAINED; LOW

TO MODERATE SPHERICITY; SUB ANGULAR TO

SUB ROUND; CLUSTERS ARE GRAIN SUPPORTED

IN A CALC/CLAY MATRIX; ACCESSORIES

CG 73u

INCLUDE DARK LITHIC AND MAFIC FRAGMENTS;

LOOSE CALCITE GRAINS IN SAMPLE TRAP.

CARBONACEOUS SHALE = DARK BRWN, BLACK,



SIIITAAA ) ———

l
b o —— 10
-

100K>"""""lOCC DARK GRY; CRUNCHY TO BRITTLE

AX GAS 2210u N N ‘
0 Ti'Gas 50010 | Meth C-1

// -/ ,/
50K> !
5' FLARE @ 7013' ;/’

<200 ROP 0>

N = ——

<50 B 0>

0002

100K>|

TENACITY; SUB TAB TO SUB WEDGELIKE /

Flare Ht. 100> —Pr 100K>|

""""ELONGATED CUTTINGS HABIT WITH IRREGULAR

v -
e E RN NN

"""*""TO HACKLY FRACTURE; PLANAR FRACTURE

/

/)
<10 Z If’e?t c-
@N IN Q.
|

3\VIs 41

/ iin e jip

00K>
o ——— 111

"**"WITH PLATY CUTTINGS; DULL EARTHY TO SUB

'WAXY OCC SUB VITREOUS LUSTER WITH

EARTHY TO SMOOTH TEXTURE; SL PYRITIC

IN PLACES; OCC COAL LAMINAE AND

LENSES; VISIBLE DEGASSING IN SAMPLE

TRAY IN PLACES.

00TZ.

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

INDIVIDUAL GRAINS ARE TRANSPARENT TO

"""""OPAQUE; SUB ANGULAR TO SUB ROUND;

LOW TO OCC MODERATE SPHERICITY; OVERALL
[ARRRNI

""""""MODERATELY TO WELL SORTED; UPPER FINE TO

NE GRAINED OCC UPPER MEDIUM GRAINED;

""" DOMINANTLY CONSOLIDATED; CLUSTERS ARE

""""""GRAIN SUPPORTED IN A CALC/CLAY CEMENT

MODERATE TO STRONG REACTION TO DILUTE

HCL; SLIGHT TO MODERATE INCREASE IN GAS.




3u

SHALE = GRY, DARK GRY, GRY WITH HUES OF

BRWN, BRWNISH YLW IN PLACES; FIRM TO

CRUNCHY TENACITY; SUB TABULAR TO TABULAR

OCC WEDGELIKE CUTTINGS HABIT; DULL

CG 227,

EARTHY TO WAXY LUSTER WITH SMOOTH TO

CLAYEY/EARTHY TEXTURE; GRADES TO AND

INTERBEDDED WITH SILTSTONE; TRACE

CARBONACEOUS SHALE LESS THEN 5% OFTEN
|

PYRITIC AND DEGASSING IN SAMPLE TRAY.

OCC LAMINATIONS.

SHALE = GRY, DARK GRY, GRY WITH HUES OF

GRN, BRWNISH YLW IN PLACES; FIRM TO

CRUNCHY TENACITY; SUB TABULAR TO TABULAR

?@
|

(N
)
/
\

OCC WEDGELIKE CUTTINGS HABIT; DULL

'"""ICLAYEY/EARTHY TEXTURE; GRADES TO AND

EARTHY TO WAXY LUSTER WITH SMOOTH TO

INTERBEDDED WITH SILTSTONE; TRACE

CARBONACEOUS SHALE LESS THEN 5% OFTEN

F

[ /

>

| /

i

MW IN 9.2 VIS 4
\

MWOU1J>9. VIS 44

"PYRITIC AND DEGASSING IN SAMPLE TRAY;
[N

OCC LAMINATIONS.




— N R i I

________ reet ‘; \‘ N SILTSTONE = LT GRY, MED GRY OCC REDDISH
——— e rwm 1 I)‘/’ “ INRRRR|
i i ) "'"""BRWN; FIRM TO CRUMBLY TENACITY WITH

I——— cG 102

—_— .. .;/f | |

e C-54,3,2,1

== I/, ,1 / SL PLATY TO SUB TABULAR OCC FLAKY CTTNGS

‘ HABIT; SL SPARKLING LUSTER WITH SILTY TO

——————————— 1 1 \\ INRRRR|

________ et ""MSUB GRITTY TEXTURE; SL TO MODERATELY

——————————— 1 1 ‘ .

——————————— 1 1 ‘

________ et ‘ MICACEOQOUS; OCC GRADES TO SANDSTONE.

——————————— 1 1 |

——————————— [NERI ‘ s

——————————— 1 1 “ INRRRR|

________ et Ttl Gas 500><10 ‘ 100K>"""""

0052
]
I
I
]

<50 Avg WOB 0> < Co2 50K><10

100K>|

SANDSTONE = VERY LT GRY, OFF WHT, SME
[ARRRNI

Flare Ht. 100><10 | 100K>

LOSING MUD |

GRNISH GRY; INDIVID GRAINS ARE TRANSP

T . <0 |

'TO OPAQUE; LOWER FINE TO FINE GRAINED;

100K>|

<10 J‘

SUB ANGULAR TO SUB ROUND WITH LOW TO

——————————— [ \
Mﬁ 7552: CG 182
S B ettt Y \ H'IVMODERATE SPHERICITY; OVERALL MODERATELY

——————————— [ ) ) ) i
——————————— i / y |
——————————— [ / /" "
_____ LOSING MUD / / i
""" e % / WELL TO WELL SORTED; OCCASSIONAL GREEN
> ————— v / :
i ————— P | ‘3// b
_____ == R | " IGRAINS INDICATING POSS CHLORITIZATION;
————— P | "
————— P | “‘ \ i
N I e == R """""OVERALL DOMINANTLY CONSOLIDATED;
————— P | i
_____ - LOSING MUD “ ‘ ‘
_____ = / CLUSTERS ARE GRAIN SUPPORTED IN A CALC/
—_—0 1 |)4/" b
ke T T T T T O | \ i
[Corrrrrrrnnnnn ) ) '"""""ICLAY MATRIX OCC SL SILICEOUS; STRONG
ol O T B R R O | \ (RN
ke T T T T T O |
ke T T T T T O |
ke T T T T T O |
—=—rarrrrrriraaaa MAX GAS 120u
—_————= 00T
—_————= 00T
—_————= 00T
—_————= 00T
R N N LOSING MUD
—_————= 00T
—_————= 00T
CG 145u

"""""REACTION TO DILUTE HCL; ACCESSORIES INCL
[ARRRNI

e

""""""DARK LITHIC AND MAFIC FRAGMENTS LESS

'THAN 5%. SLIGHT TO HIGH INCREASE IN

0092




-

WF850 @ 7

—

:

R

AMA@\,.

0042

0082

y

MAX GAS 761

L.

'""SANDSTONE = VERY LT GRY, OFF WHT, SME
[ARRRNI

"""""'GRNISH GRY; INDIVID GRAINS ARE TRANSP
[ARRRNI

""" TO OPAQUE; FINE TO UPPER FINE GRAINED;
[ARRRNI

"'""*"SUB ANGULAR TO SUB ROUND WITH LOW TO
[ARRRNI

MODERATE SPHERICITY; OVERALL MODERATELY

e

MAX GAS 4

CG

WELL TO WELL SORTED; OCCASIONAL GREEN

"""""GRAINS INDICATING POSS CHLORITIZATION;
[ARRRNI

OVERALL DOMINANTLY CONSOLIDATED;

"""""CLUSTERS ARE GRAIN SUPPORTED IN A CALC/

CLAY MATRIX OCC SL SILICEOUS; STRONG

|

S~

|
(1

i
‘\

)

5
|

il
) )
i C54,32.1
(
|
J/
%

"""""REACTION TO DILUTE HCL; ACCESSORIES INCL
[ARRRNI

DARK LITHIC AND MAFIC FRAGMENTS 5-10%
[ARRRNI

MODERATE TO HIGH INCREASE IN DITCH GAS

SOME LOOSE CALCITE CRYSTALS; TRACE

CG 451u

[
/
(
|
|
[
|

/
|

|
|

|
i
(e
S
B
{ MWIN{Q.Z VIS 42
) )
//“ //
IV\I\NOU“ 9.2+ VIS 44
NN
fi
U ¢
SY Y
/‘/ /

SHALE = GRNISH GRY, GRY, BRWN WITH HUES

"'"""OF PURP, BRWN; LT BRWN; STIFF TO CRUNCHY
[ARRRNI

"""TENACITY WITH SUB WEDGELIKE TO SUB

""""ELONGATED CUTTINGS HABIT; IRREGULAR TO

HACKLY FRACTURE SL SPLINTERY IN PLACES;

EARTHY TO SMOOTH WAXY TEXTURE WITH



2 b

OB
10/01/200

WF800 ; 806§

0008

S

e

CG 98u

<0

)

MAX GAS 785u

tl Gas

500>y

WAXY/GREASY TO DULL LUSTER; OCC

CARBONACEOUS IN PLACES; SOME LAMINAE AND

OCC LENSES; DOMINANTLY NON FISSILE.

NOTE: WIPER TRIP @ 8020 MD

SANDSTONE = ABUDUNT LOOSE CLEAR TO

TRANSLUCENT GRAINS, SMALL WHITE, OFF

WHITE CLUSTERS WITH BLACK LITHIC

IMBEDDED; VERY FINE TO LOWER FINE

GRAIN; FAIR SORTED; SUB ANGULAR TO

100K>r

SUB ROUND ANGULARITY; SOME FROSTED

SURFACE FEATURES; FRIABLE, FIRM TO

0

Co2

Flare Ht.

50K>y

100>

<10 ¢

(Pent C-5
46 PV 13YP 11

100K>|

100K>|

100K>]{

SLIGHTLY HARD; CALCITIC CEMENT, MODERATE

HCL REACTION; TRACE WHITE KAOLIN MATRIX;

FAIR TO GOOD VISUAL INTER GRANULAR

POROSITY, TRACE OF COARSE CALCITE IN

MW 9.25
‘\ \ (NRANNI
i

{
\ T

24 HR LO?ES 008.3 hbls

/

§

i

MBT 18.5 SOL 4/

SANDSTONE = VERY LT GRY, OFF WHT, SME

GRNISH HUES; INDIVID GRAINS ARE TRANSP

'TO OPAQUE; UPPER MEDIUM TO FINE GRAIN;



00T8

00€8

CG 36u

m\/;ﬁ\/\/

''""""SUB ANGULAR TO SUB ROUND WITH LOW TO

"""*""""MODERATE SPHERICITY; OVERALL MODERATELY

"""WELL TO WELL SORTED; OCCASIONAL GREEN
[ARRRNI

GRAINS INDICATING POSS CHLORITIZATION,;

""" DOMINANTLY UNCONSOLIDATED AND LOOSE
[ARRRNI

IN SAMPLE TRAY; OCCASIONAL CLUSTERS ARE

""""""GRAIN SUPPORTED IN A CALC/CLAY MATRIX;

""""'"MODERATELY TO EASILY FRIABLE.
[ARRRNI

SHALE = GRNISH GRY, GRY, BRWN WITH HUES

GRY, DRK BRWN; LT BRWN; STIFF TO CRUNCHY

CG 35u

TENACITY WITH SUB WEDGELIKE TO SUB

"""""ELONGATED CUTTINGS HABIT; IRREGULAR TO
[ARRRNI

HACKLY FRACTURE SL SPLINTERY IN PLACES;

EARTHY TO SMOOTH WAXY TEXTURE WITH

""""MWAXY/GREASY TO DULL LUSTER; OCC

B

—_—

CARBONACEOUS IN PLACES; SOME LAMINAE AND

OCC LENSES; OVERALL LOW FISSILITY.

SANDSTONE = WHT TO TRANSPARENT OCC LT
[ARRRNI

G 205u

"""""GRY; ABUNDANT LOOSE GRAINS IN SAMPLE

TRAY; OCCASIONAL CLUSTERS BUT DOMINANTLY



""""UNCONSOLIDATED; INDIVIDUAL GRAINS ARE

I

;__'_','_'

[ RE-SCALE GAS <0-1500>

- -

i |

I
4

""" TRANSPARENT OR TRANSLUCENT, OPAQUE
[ARRRNI

IN PLACES, BUT RARE; SUB ROUND TO SUB

IANGULAR WITH MODERATE SPHERICITY;

"""""UPPER MEDIUM TO FINE GRAINED; MODERATELY

TO WELL SORTED; SOME FROSTING; MODERATE
[ARRRNI

""" TO HIGH INCREASE IN DITCH GAS.

—— IR C

it T I T T T B —

''"""/CARBONACEOUS SHALE = DARK BRWN, BLACK,

7u

| i TN | 1 1 1 1 1
| i TN | 1 1 1 1 1
WF700 @ 8420 = IR
| i TN | 1 1 1 1 1
TOTCO DOWN 10121 10/01/2009 =~ " ' 00!
| i TN | 1 1 1 1 1
| i TN | 1 1 1 1 1
S/AUTO DRILL -__—.IIIIIIIIIIII
—— e | 1 1 1 1
DRILLING BLIND ot MAX GAS 889U
—— e | 1 1 1 1
—— e | 1 1 1 1

0078

""""BRWN WITH BLACK HUES; CRUNCHY TO BRITTLE

TENACITY; SUB WEDGELIKE/ WEDGELIKE TO
[ARRRNI

"'"""SUB TABULAR CTTNGS HABIT WITH IRREGULAR
[ARRRNI

"'"*""TO HACKLY FRACTURE; PLANAR FRACTURE
[ARRRNI

1""WITH PLATY CUTTINGS; DULL EARTHY TO SUB

[T T iy 'WAXY OCC SUB VITREOUS LUSTER WITH
[ ===l 1 1 1 1

MAX GAS 493u

EARTHY TO SMOOTH TEXTURE; SL PYRITIC
[ARRRNI
[ARRRNI

"""""IN PLACES; OCC COAL LAMINAE AND

[ ——— | 1 1 1 1

== 12

keSO | 010 CG 1203u LENSES.
——— | 1 1 1

——— a0
<200 R 05 R o T o= o 1.5K>
O ——— a0 [ARRRNI
S

<50 A 0> <0 Cc0o2 50K>

""*"""'SANDSTONE = WHT, OFF WHT, VERY LT GRY

im0 L
————.-..-.. L 0 Flare Ht. 100>

OCC GRY; INDIVID GRAINS ARE TRANSP
b FTIT I R R R R B |

A A

TO OPAQUE; FINE TO UPPER FINE GRAINED:



WF600 @ 8594
WOB 18
RPM 89

PP 2886

SPM 165

0098

0048

K@As 613u

CG 853u

EG&J

MAX GAS 864u

CG 928u

/‘
\

CL- 450/ CA+
<
3

|
\

21/{ HR

/

SUB ANGULAR TO SUB ROUND WITH LOW TO

MODERATE SPHERICITY; OVERALL MODERATELY

WELL TO WELL SORTED; OCCASIONAL BLACK

CARBONACEOQOUS MATERIAL LENSES / LAMINAE;

OVERALL DOMINANTLY CONSOLIDATED;

CLUSTERS ARE GRAIN SUPPORTED IN A CALC/

CLAY MATRIX OCC SL SILICEOUS; STRONG

REACTION TO DILUTE HCL; ACCESSORIES INCL

DARK LITHIC AND MAFIC FRAGMENTS LESS

THAN 5%; MODERATE TO HIGH INCREASE IN

DITCH GAS.

SILTSTONE = LIGHT GREENISH BLUE GRAY,

LIGHT BLUISH GRAY, LIGHT GRAY; CRUMBLY,

CRUNCHY TRACE BRITTLE TENACITY;

SPLINTERY, SUB BLOCKY, BLOCKY FRACTURE;

ELONGATED, WEDGELIKE TO PLAYT CUTTINGS

MAX GAS 804u

HABIT; DULL, RESINOUS LUSTER; GRITTY TO

SILTY TEXTURE; THIN STRUCTURE, GRADING

'TO VERY FINE SANDSTONE.

COAL = BLACK, DARK BROWNISH BLACK;



;

WF500 @ 8822' M

10/02/2009 é

0088

0068

En T O T R B |

En T O T R B |

En T O T R B |

En T O T R B |

En T O T R B |

——

CG 869

\
{

\
|
3y
/
\

MAX GAS 693u

Vi

-

/

P
f

/

MW Q
(
\

/

Y
e
lig

Al

J TN
UT 9.3 VIS 45

i (

(

j \
'

X GAS 790u

W W

CRUMBLY TENACITY; SUB BLOCKY; PLATY

CUTTING HABIT; VITREOUS LUSTER; FISSILE

STRUCTURE, DEGASSING IN SAMPLE TRAY,

'TRACE COAL IMBEDDED IN SANDSTONE

SANDSTONE = WHITE, OFF WHITE, BLUISH

LIGHT GRAY, SOME LOOSE GRAINS CLEAR

'TRANSLUCENT TO OPAQUE; UPPER VERY

FINE TO FINE GRAIN; FAIR TO WELL SORTED;

CLUSTERS ARE SUB ANGULAR TO SUB ROUNDED;

LOOSE GRAINS MODERATELY SPHERICITY;

SOME FROSTED SURFACE FEATURES;

CONSOLIDATED IN PART, FRIABLE TO MODER-

ATE FIRM; PREDOMINATELY SILICEOUS

MATRIX CEMENT, TRACE CALCAREOUS CEMENT;

WEAK HCL REACTION; DISSEMINATED BLACK

CARBONACEOUS SHALE IMBEDDED.

CARBONACEOUS SHALE = DARK GRAYISH

CG 803u

BROWN, DUSKY BROWN; CRUMBLY TO

BRITTLE TENACITY; SUB BLOCKY, SLIGHTLY



3

<5 Avg WOB
10/05/2009

NB# 6 6.125" IN @ 9022
HUES QD406

w/ 3x13's
NIGHT TOUR

0006

00T6

=

Ttl Gas

1.5K><:

IRREGULAR FRACTURES; SUB TABULAR

CUTTINGS HABIT; DULL, EARTHY LUSTER,;

GRITTY TEXTURE; SUB MASSIVE STRUCTURE.

KL Flare Ht.

50K>

100>

TD INTERMEDIATE @ 9022' MD 10-02-2009

RESUMED DRILLING 10-05-2009 @17:35.

SANDSTONE = LIGHT GRAY, OFF WHITE,

GAS 493u

GRAYISH WHITE; LOWER FINE TO MEDIUM

GRAIN; PREDOMINATELY FAIR SORTING;

SUBANGULAR TO SUBROUND ANGULARITY;

LOW SPHERICITY; EASILY FRIABLE TO

FRIABLE; PREDOMIATELY CALCITE CEMENT;

'TRACES CALCITE CRYSTALS IN FRACTURES;

BLACK LITHIC AND CARBONACEOUS SHALE

IMBEDDED; HIGHER GASES ASSOCIATED

'WITH SANDSTONE.

SILTSTONE = MODERATE LIGHT GRAY, LIGHT

GRAY, TRACE DARK GREENISH GRAY; FIRM,

HARD TO OCCASIONAL VERY HARD; SUB

BLOCKY, BLOCKY IN PART, SOME IRREGULAR



K

WOB 21
RPM 77
PP 2158

SPM 71

10/06/2009 g

|
|

00¢6

00€6

00v6

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

Ealee [T TT N N B I B |

el i 1110
- — - =100

el i 1110

Ealee [T TT N N B I B |

MAKBAS 461u

:

CG 809u

5' FLARE @ 9260

MAX 272u

®yCG 3223u

FRACTURE; TABULAR, PLATY CUTTINGS HABIT,;

DULL WAXY LUSTER; GRITTY, TO SLIGHTLY

SMOOTH TEXTURE; TRACE SANDSTONE AND

SHALE IMBEDDED; LOWER GASES OBSERVED

IN SILTSTONE.

SANDSTONE = OFF WHITE, LIGHT BLUISH

GRAY, LIGHT GRAYISH WHITE; SPECKLED

'WITH BLACK LITHIC AND CARBONACEOUS

SHALE; LOWER TO MEDIUM FINE GRAIN;

SOME POOR TO PREDOMINATE FAIR SORTING;

SUB ANGULAR TO SUBROUND, LOW

SPHERICITY; TRACE FOSTED SURFACE FEATURE

FIRM FRIABLE TO MODERATELY HARD;

PREDOMINATELY CALCAREOUS CEMENT, SOME

SILICA MATRIX CEMENT; TRACE BLACK COAL

LAMINATION; HIGH LEVELS OF GAS SHOWS.

SILTSTONE = MODERATE DARK GRAY, LIGHT

GRAY, MEDIUM BLUISH GRAY; BRITTLE TO

DENSE; SUB BLOCKY, BLOCKY SLIGHT

IRREGULAR FRACTURES; TRACE CALCARE-



——mimemm oo VA :
i TTT S F
WF400 @ 9424 ‘ i
/ 3 ~+0US CEMENT; PLATY TO WEDGELIKE CUTTINGS

——m——— T
———— T
. -
[ i
e
<200 ROP 0> IR L I TdGas  1.5K> //
g 0>

"""""HABIT; DULL, RESINOUS LUSTER, TRACE MICA
[ARRRNI

"""""IMBEDDED; GRITTY TO SILTY TEXTURE;
[ARRRNI

""" TRACES VERY FINE SANDSTONE IMBEDDED.

SANDSTONE = ABUDENT LOOSE GRAINS, OFF

"""GRAYISH WHITE, UPPER VERY FINE TO LOWER

FINE GRAIN; POOR TO FAIR SORTING;

100K>!""""PREDOMINATELY SUBANGULAR, SOME

0056
]

co2 50K><1

SUB ROUND, VERY LOW SPHERICITY; FROSTED

Flare Ht. 100><10 ‘\‘ Prop

"""""IN PART SURFACE FEATURES; EASILY FRIABLE

T T T T T T T A T <10 \ Butn C'4\/
?—5,4,35,1 S y/
N N

'TO FRIABLE POSSIBLE DUE TO PDC BIT; PRE-

| | K
<10 | PentCs

iy

""""""DOMINATELY SILICA CEMENT, TRACE KAOLIN

\/

<50 Avi %

4

"'"""AND CALCAREOUS CEMENT; DISSEMINATED
)}

/

(il

/

BLACK LITHIC AND CARBONACEOUS SHALE

SANDSTONE = VERY LT GRY TO OFF WHT;

/

|

)

‘?

| ‘ Buotey

G =
) MW OUT 9.7 IS 40 ‘

~

| | | """"INDIVIDUAL GRAINS ARE TRANSL TO OPAQUE;

0096

UPPER FINE TO VERY FINE GRAINED WITH LOW

'TO OCC MODERATE SPHERICITY; DOMINANTLY

MMUNCONSOLIDATED CLUSTERS: FIRM AND




'""""""]MODERATELY FRIABLE; OVERALL GRAIN

""""SUPPORTED IN A CALC/CLAY MATRIX;

v =
L | E

24

i
/
-
AR
/
/

DAY TOUR —— . T

MODERATE TO STRONG REACTION TO DILUTE

"""""HCL; ACCESSORIES INCLUDE DARK LITHIC AND
[ARRRNI

""" MAFIC FRAGMENTS 3-5%; SLIGHT TO HIGH

INCREASE IN DITCH GAS.

0016

"""""SHALE = GRY, BRWNISH GRY, OCC DARK GRY;
[ARRRNI

"""""DENSE TO STIFF TENACITY WITH SUB

'WEDGELIKE TO SUB TABULAR CUTTINGS HABIT;

""""""DARK CARBONACEOQOUS FOSSILIZED IMPRINTS OF
[ARRRNI

PLANT MATERIAL; IRREGULAR TO SUB PLANAR

""""FRACTURE; DULL TO SUB WAXY LUSTER WITH

MAX GAS 261u

MAX GAS 451u

EARTHY TO SMOOTH TEXTURE; CARBONACEOUS
[ARRRNI

"""""LAMINATIONS AND LENSES; SL PYRITIC IN

PLACES; GRADES TO CARBONACEOUS SHALE
[ARRRNI

"""""IN PLACES; NO REACTION TO DILUTE HCL.

0086

CG 2349u

CARBONACEOUS SHALE = DARK BRWN, BLACK,

S

4

"'"""OCC DARK GRY; CRUNCHY TO BRITTLE

"M""MTENACITY; SUB TAB TO SUB WEDGELIKE /

:---—I LI B R | IKK_
L R I B B | IKK
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-_-—I LI I R IKK
TPPPRTRTRTRL
-_-—I LI I R IKK
S TPPPRTRTRTRL
:_-—I LI I R IKK
TPPPRTRTRTRL
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TPPPRTRTRTRL
;
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ELONGATED CUTTINGS HABIT WITH IRREGULAR




"'""""TO HACKLY FRACTURE; PLANAR FRACTURE
[ARRRNI

Rt A |
_-.-..nnunu.KK
ST | waxeas e
th
iR
th
il

S
e,
e,
T MAX 55U
- -IRREEEE
e,

yo FLARE @ 9917'

WITH PLATY CUTTINGS; DULL EARTHY TO SUB

""**"MWAXY OCC SUB VITREOUS LUSTER WITH
[ARRRNI

"""MEARTHY TO SMOOTH TEXTURE; SL PYRITIC

IN PLACES; OCC COAL LAMINAE AND

'"""LENSES; GRADES TO AND INTERBEDDED WITH

S pAL E AND SILTSTONE.

SANDSTONE = TRANSLUCENT TO TRANSPARENT

""""OFF WHT; DOMINANTLY LOOSE GRAINS IN

ot MAX GAS 1479u
<200 ROP 0> S — g Td Gas  1.5K>)
<50 Avg WO 0> R A ¢
WF 300 @ 10,0 -

— - 1 1 1 IKK

—— ._.||||||||||KK

— -1 1 1 1 IKK

= = =-~-ERERLELELE |

— -1 1 1 1 IKK

= e ||||||||||KK

i L 1 1 1 1 IKK
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i L 1 1 1 1 IKK

—— ._.||||||||||KK

— - 1 1 1 IKK

= ==~ - REELELERE\ |

0066
|I I |I I |I I I-
[T

"""MSAMPLE TRAY; MOST LIKELY A RESULT OF

BIT ACTION; INDIVIDUAL GRAINS ARE SUB
[ARRRNI

ANGULAR TO SUB ROUND WITH MODERATE

"""SPHERICITY; MODERATELY TO WELL SORTED
[ARRRNI

""""FINE TO UPPER FINE GRAINED; OCC

0000T

Co2 50K>

"'"""\CONSOLIDATED CLUSTER ARE GRAIN SUPPORTED

Flare Ht. 100>

IN A CALC/CLAY CEMENT. SLIGHT TO HIGH

wﬁm N :r';@l

<10 | | Butn

{ INCREASE IN DITCH GAS; SL TO STRONG

[ ( i
N
<10 P 1
\
/ """"""']REACTION TO DILUTE HCL; VERY CLEAN; LESS
/
( (

THEN 1% ACCESSORY MINERALS.

IR

) SILTSTONE = DARK GRY: GRY: GRY WITH



HUES OF BRWN; HARD TO DENSE TENACITY

MMMWITH MASSIVE TO TABULAR/SUB TABULAR

M"*MCUTTINGS HABIT; IRREGULAR TO HACKLY

10' FLARE @ 10110

00TOT

FRACTURE; SPARKLY TO DULL LUSTER WITH

"MGRITTY TO SILTY TEXTURE; COMMON

"""""CARBONACEOUS LAMINAE OCC APPEARS

SLICKENSIDAL; COMMONLY INTERBEDDED WITH

""SANDSTONE.

\

- 7

- T CG 1191u §”
= e \

AX GAS 377u

"""""'CARBONACEOUS SHALE = DARK BRWN, BLACK,

OCC DARK GRY; CRUNCHY TO BRITTLE

TENACITY; SUB TAB TO SUB WEDGELIKE /

ELONGATED CUTTINGS HABIT WITH IRREGULAR

00201

'TO HACKLY FRACTURE; DULL EARTHY TO SUB

"""MVITREOUS LUSTER OCC GREASY; EARTHY TO

"*"MWAXY SMOOTH TEXTURE.

e TR T B B B |
—— im0 T
== s c L
= T L
= FETT I B B |
e TR T B B B |
== bt TN B R |
MAX GAS 724u

SANDSTONE = CLEAR TO WHITE WITH A TRACE

NIGHT TOUR

e

|
|
|
E

o -0 ,1‘ b
MAX GAS 362u N
o *i\ B HAMOUNT OF DARK LITHICS GIVING A SALT AND
™ i 1 1 1 1 1 1 1 - _ [RERENI
i ‘/// (/ oy
:u- 1 1 1 1 1 1 1 g ) }\ [RERENI
S R, HIPEPPERED APPERANCE; MIXTURE OF SMALL
™ i 1 1 1 1 1 1 1 \x; Lx\ [RERENI
:_.|||||||||||||| //7// // (TTTTTT
™ i 1 1 1 1 1 1 1 /f / //f
- /
S [ [ CLUSTERS AND LOOSE INDIVIDUAL GRAINS;
\ \
)

IALSO PRESENT WERE LOOSE CALCITE AND
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WOB 18
RPM 70
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GPM 314
<200 ROP Eb
<50 Avg wogw

00€0T

00701

00S0T

'""[HEXAHEDRON QUARTZ CRYSTALS AS POSSIBLE

MW 93 FV 447 PV 14 YP 12
I SN S

FRACTURE FILL; CLUSTERS WERE HIGHLY

""""REACTIVE TO DILUTE HCL AND HAD A CALCITE

CEMENTATION; FINE TO UPPER FINE GRAINED

""*""MWHEN IN CLUSTERS; MEDIUM TO FINE GRAINED
[ARRRNI

'WHEN LOOSE; FAIR TO WELL SORTING; SUB-

MAX GAS 911u

> >
24 HRLOSSES 5834 BB

/)
[

"*""ANGULAR TO ANGULAR; MODERATE SPHERICITY;

TRACE AMT OF COAL IN SAMPLE TRAY MAY BE

e AVINGS.

""""SILSTONE = DARK GRAY TO BROWNISH GRAY TO

¢ <

| |
| |
| |
/
( [
| |

;/‘
<
|

BROWNISH BLACK; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; MASSIVE TO

""" TABULAR CUTTINGS HABIT; DULL TO

SPARKLING LUSTER; SILTY TO GRITTY

"""MTEXTURE; THINLY INTERBEDDED WITH

SANDSTONE AND CARBONACEOUS SHALE.

"""""'\CARBONACEOUS SHALE = GRAY TO DARK GRAY

'TO GRAYISH BLACK; DENSE TO BRITTLE

J(/;"""”TENACITY; IRREGULAR TO PLANAR FRACTURE;

CG 680u MW IN?.B vis 39
I
\ \‘
[ARRRN|
[ARRRN|
MAX 81u
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
[ARRRN|
CG8 [ARRRN|
0 tl Gas 1.5K>,
<0 CO2Z2 >
| MAX GAS 156

PLATY TO FLAKY CUTTINGS HABIT; DULL TO



|
§

00401 0090T

PN

=55

WAXY LUSTER; SMOOTH TO SILTY TEXTURE;
[ARRRNI

M*"ITHIN STRUCTURE; INTERBEDDED WITH

SANDSTONE AND SILTSTONE.
[ARRRNI

266u

CG 3u

SANDSTONE = WHITE TO VERY LIGHT GRAY

'TO TRANSLUCENT TO CLEAR; SOME DARK

M*MLITHICS WHEN IN CLUSTERS GIVING A SALT

""""""AND PEPPERED APPEARANCE; FINE GRAINED;

MAX-GAS 1537u

S

MW OUT 9.3 VIS 39
LT 38 VIS

"MWELL TO FAIR SORTING; SUB ANGULAR TO

SUB ROUNDED; MODERATE SPHERICITY;

""""'"MODERATE REACTION TO DILUTE HCL; CALC/

""" THICKER SANDSTONE BEDS WITH THIN LAYERS

CG73

SILTSTONE = BROWN TO GRAYISH BROWN
[ARRRNI

'TO BROWNISH BLACK; TOUGH TO DENSE
[ARRRNI

TENACITY; IRREGULAR TO TABULAR CUTTINGS
[ARRRNI

HABIT; DULL TO SPARKLING LUSTER; SILTY

"**TO GRITTY TEXTURE; THINLY INTERBEDDED
[ARRRNI

'WITH SANDSTONE AND SILTSTONE.

SILICA CEMENTATION; ABUNDANT LOOSE GRNS;

'"""""/OF CARB. SHALE AND SILTSTONE IN-BETWEEN.
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CARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK; TOUGH TO FIRM TO

MAX GAS 1833u
CE

BRITTLE TENACITY; IRREGULAR TO PLANAR

FRACTURE; MASSIVE TO PLATY CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

SILTY TEXTURE; THINLY INTERBEDDED WITH

SANDSTONE AND SILTSTONE.

SANDSTONE = CLEAR TO TRANSLUCENT TO

OPAQUE WITH SOME WHITE TO YELLOWISH

WHITE GRAINS; TRACE AMOUNT OF DARK

LITHICS THROUGHOUT; FINE TO VERY FINE

GRAINED; FAIR TO WELL SORTED; SUB-

ANGULAR TO SUB ROUND; MODERATE

SPHERICITY; SLIGHT TO MODERATE REACTION

=TO DILUTE HCL; CALC/SILC CEMENATION;

TRACE AMT OF COAL IN SAMPLE; THINLY

INTERBEDDED. ASSOCIATIATED WITH ELEV.

=GAS.

COAL = BLACK, VERY DARK GRY; DARK GRY

'WITH HUES OF BROWN; CRUNCHY TO BRITTLE



DAY TOUR %

<200 RO

<50 Avg §
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000TT

00TTT

p— —l.- 1
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p— —l.- 1
-

— - 1
-

el [T I |

FLARE @

5
CG 858
0 Ttl Gas

1.5K>

<10

MUITENACITY WITH IRREGULAR TO HACKLY
[ARRRNI

""""FRACTURE IS PLANAR WITH PLATY CUTTINGS;

EARTHY/GREASY TO SUB VITREOUS LUSTER

"MMMWITH EARTHY TO SMOOTH/GREASY TEXTURE;
[ARRRNI

"""SUB TABULAR TO SUB WEDGELIKE CUTTINGS

e e el 11 |_

50K>y

100>

<10

<10

<10

<10

/
( Meth cl1
)
| Ethn C-2/
MW IN 93 VIS 42
/ / /
Q {

(

5

| ( J/I;;ent ¢/-5

100K>

HABIT OCC PLATY; OCC SLIGHTLY PYRITIC IN

""""PLACES; VISIBLE DEGASSING IN SAMPLE TRAY

rniCARBONACEOUS SHALE = DARK GRY, BLACK,

GRY WITH BWN HUES; CRUNCHY TO BRITTLE

10' FLARE @ 11066

TENACITY; SUB TAB TO SUB WEDGELIKE /

"""""ELONGATED CUTTINGS HABIT WITH IRREGULAR

"""*""TO HACKLY FRACTURE; PLANAR FRACTURE

""WITH PLATY CUTTINGS; DULL EARTHY TO SUB

'WAXY OCC SUB VITREOUS LUSTER WITH

MA S 1420u

"MEARTHY/GRITTY TO SMOOTH TEXT SL PYRITIC

IN PLACES; OCC COAL LAMINAE AND

"""""LENSES; GRADES TO AND INTERBEDDED WITH

SHALE AND SILTSTONE; TRACE COAL IN SMPL

TRAY VISIBLE DEGASSING.

5'FLARE @ 11162

15' PEARE @ 11165'

MMHUNSANDSTONE = GRY WITH HUES OF BRWN: MED




G 1338u

WF 200 @ 11176g

g

GRY SM LT BRWNISH GRY; INDIVIDUAL GRAINS

"""""ARE SUB ANGULAR TO ANGULAR OCC SuUB

- MAX GAS 1367u

I

""""ROUND; FINE TO VERY FINE; MODERATELY TO

00ZTT
I

""""""MODERATELY WELL SORTED, WITH LOW
[ARRRNI

SPHERICITY; DOMINANTLY GRAIN SUPPORTED

"""""IN A SILICEOUS/SL CALC MATRIX; OCC
[ARRRNI

'""""\CARBONACEOUS LAMINATIONS AND LENSES;

"'"""LOW PENETRATION RATES AS GRADING TO

"""*""AND INTERBEDDED WITH SILTSTONES; TIGHT.

5

G 1034u

SL TO MODERATELY KAOLINITIC IN PLACES.

iiGs

o T T T o e e e e e e

"""""COAL = BLACK, VERY DARK GRY;

CRUNCHY TO BRITTLE TENACITY WITH

kel [ TN T O T |
E T i
kel [ TN T O T |
E T i
= 1 1
T

00€TT

"""IRREGULAR TO HACKLY FRACTURE; FRACTURE

IS PLANAR WITH PLATY CUTTINGS HABIT;

byl (RERRRLE
el 1 10

mil  IXRRERE
p— = 1 1
T
p— |

T

DOMINANTLY SUB TABULAR TO TABULAR OCC

"""MPLATY SUB PLATY CUTTINGS HABIT;
[ARRRNI

"""""EARTHY/GREASY TO SUB VITREOUS LUSTER

WITH EARTHY TO SMOOTH/GREASY TEXTURE;

---- = CG 1083u

=VISIBLE DEGASSING IN SAMPLE TRAY.

-
p— == 1 1

EE- i

s

i
%

SANDSTONE = LT GRYISH BRWN; LT BRWN

7



CAMEO @ 1146

<200 ROP 0>
<50 Avg 0>
NIGHT TOUR

WOB 18

00vTT

00STT

009TT

e "
- W- o0

EE- i

""""WITH GRY HUES MED GRY; TRANSPARENT TO

OPAQUE; FINE TO LOWER VERY FINE GRAINED;

""**"SUB ANGULAR TO ANGULAR OCC SUB ROUND;

DOMINANTLY CONSOLIDATED; CLUSTERS ARE

"""""'GRAIN SUPPORTED IN A SILICEOUS SL
[ARRRNI

:CALCAREOUS CEMENT OCC KAOLINITIC IN

% MAX GAS 1987u

y

PLACES; MODERATELY TO WELL SORTED; LOW

'TO MODERATE SPHERICITY; SL REACTION TO

""*""DILUTE HCL.
[ARRRNI

M*MMSILTSTONE = GRAYISH BROWN TO DARK GRAY

<0

MOTTLED WITH A DARK GRAY TO BLACK SPECKS

TOUGH TO CRUNCHY; IRREGULAR TO HACKLY

"""""FRACTURE; TABULAR CUTTINGS HABIT; SILTY

""" TO GRAINULAR TEXTURE; THIN STRUCTURE;
[ARRRNI

THINLY INTERBEDDED WITH CARB; SHALE

5'FLARE @ 11603

"""*""/AND SANDSTONE; A TRACE AMOUNT OF

""""COAL WAS IN SAMPLE TRAY WHICH MAY BE

nlc AVINGS.

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

N\
\
7z

\
MUD&TA @ 11\?65
\ N\

MMUYMOTTLED WITH BLACK SPECS:; TOUGH TO




PP 2700

GPM 314

ROLLINS 11684

004TT

008TT

5'FLARE @ 11633

AX GAS 4315u

o

MW93F\/43PV 16 YP 12

BRITTLE; IRREGULAR TO PLANAR FRACTURE;

""*"MWAXY TO DULL LUSTER; SMOOTH TO SILTY

TEXTURE; APPEARS TO GRADE INTO COAL IN

PLACES; THINLY INTERBEDDED WITH SILTSTON

CG 1115u

>

(
hyis e\
MW IN 9. 4\VTS 48

NN N

i

M*MSILTSTONE AND SANDSTONE.

"""*""ROLLINS SANDSTONE = WHITE TO OPAQUE TO

""" TRANSLUCENT; ABUNDANT LOOSE GRAINS;
[ARRRNI

'""""\COARSE TO MEDIUM TO FINE GRAINED; WELL

"""SORTED; SUB ANGULAR TO SUB ROUNDED;
[ARRRNI

MODERATE SPHERICITY; GRAIN SUPPORTED

""*""WITH SILICEOUS CEMENTATION; LITTLE TO NO
[ARRRNI

"""""REACTION TO DILUTE HCL; THICKLY BEDDED

SANDS WITH A SMALL AMOUNT OF CARB SHALE

N 4

MAX GAS 3145u

AX GAS 3243u

(
P

?
%
04
\
.
i<

AND SILTSTONE IN SAMPLE 10-20%.

""""CARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK; TOUGH TO DENSE TENACITY;
[ARRRNI

""""IRREGULAR TO BLOCKY TO PLANAR FRACTURE;

)
I
)
P

"""MASSIVE TO PLATY CUTTINGS HABIT; WAXY TO
[ARRRNI

DULL TO SLIGHTLY VITREOUS LUSTER,; SILTY

TO GRITTY TEXTURE; THICK STRUCTURE;



RN

MAX GAS 3066u

4

THINLY INTERBEDDED WITH SANDSTONE AND
/ / i
> “‘\ “\‘ (TETTYT

10/08/2009

e

20' FLARE @ 11853

CG 1227u
.- N MAX GAS 3513u
s 110
COZZETTE @ 11§9 i
= e I 1 1 1 1 1 1
LI}
LT R B B B B B |
= LT R B B B B B |
<200 ROP 0> G| g
[ ——— e 111
<50 Avg WO, 0> I co2 50K>|
e 11110
ST T e
e 11110 !
CG769u

"""*""SANDSTONE = WHITE TO OPAQUE TO
[ARRRNI

""" TRANSLUCENT; TRACE AMT OF DARK LITHICS;
[ARRRNI

MEDIUM TO FINE GRAINED; FAIR SORTING;
[ARRRNI

SUB ANGULAR TO ANGULAR; MODERATELY

006TT

SPHERICAL; SOME POLISHED SURFACE

FEATURES; MODERATE REACTION TO DILUTE
[ARRRNI

HCL; CALC/SILIC AND GRAIN SUPPORTED

MAX GAS 2612u
"MMATRIX; THINLY INTERBEDDED. ASSOCIATED

CG 1042u

\WITH ELEVATED GAS.

MAX GAS 2769u

CARBONACEOUS SHALE = DARK GRAY TO
[ARRRNI

GRAYISH BLACK; HARD TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; MASSIVE

""" TO PLATY TO SLIGHTLY TABULAR IN PLACES;

000¢T

WAXY TO DULL LUSTER; SMOOTH TO SILTY

TEXTURE; THINLY INTERBEDDED; APPEARS

""" TO GRADE INTO SILTSTONE IN PLACES.

CARBONACEOUS SHALE = DARK GRAY TO



"""""GRAYISH BLACK; TOUGH TO DENSE TENACITY;

DAY TOUR

IRREGULAR TO BLOCKY TO PLANAR FRACTURE;

MASSIVE TO PLATY CUTTINGS HABIT; WAXY TO
[ARRRNI

"""*""DULL TO SLIGHTLY VITREOUS LUSTER; SILTY
[ARRRNI

ITO GRITTY TEXTURE; THICK STRUCTURE;

THINLY INTERBEDDED WITH SANDSTONE

GRADES TO CARBONACEOUS SILTSTONE.

SANDSTONE = LT GRY WITH BRWNISH HUES;

SV TN GV Y T S AN

GRY; MEDIUM FINE TO UPPER FINE GRAINED,;

INDIVIDUAL GRAINS ARE TRANSPARENT TO

"""""OPAQUE OCC HUES OF BRWNISH YLW; SUB

"""""ANGULAR TO ANGULAR SOME SUB ROUND;
[ARRRNI

LOW TO MODERATE SPHERICITY; DOMINANTLY

CONSOLIDATED; MODERATELY TO WELL

CCPLAIN @ lZlLGé

00cc1

"""""'SORTED; APPEARS DIRTY IN PLACES;

CONSOLIDATED CLUSTER ARE GRAIN SUPPORTED

"*""™MIN A SILICEOUS/SL CALC CEMENT; OCC

"""""INCREASES IN CLAY CONTENT RESULTING IN A

BIT SMEAR PATTERN ON SOME CUTTINGS;

"""*""SLIGHT TO MODERATE REACTION TO DILUTE

""UYHCL: TRACE TO 3% ACCESSORY MINERALS:

§

~



NIGHT TOUR

00€CT

00 74"

OCC CARBONACEOUS MATERIAL.

"""""|CARBONACEOUS SHALE = DARK GRAY TO

CG 252u

"""""GRAYISH BLACK; HARD TO DENSE TENACITY;

""""IRREGULAR TO BLOCKY FRACTURE; MASSIVE

""" TO PLATY TO SLIGHTLY TABULAR IN PLACES;
[ARRRNI

EARTHY TO DULL LUSTER; SMOOTH TO SILTY

TEXTURE; THINLY INTERBEDDED; APPEARS

""" TO GRADE INTO SILTSTONE IN PLACES. SL
[ARRRNI

PYRITIC IN PLACES.
[ARRRNI

SANDSTONE = WHITE TO TRANSLUCENT TO

""" TRANSPARENT; TRACE AMT OF DARK LITHICS;

LOST FLOW @ 12447

CG 1026u

"""""FINE GRAINED; A MIXTURE OF CONSOLIDATED

CLUSTERS AND LOOSE INDIVIDUAL GRAINS;

""""CLUSTERS ARE GRAIN SUPPORTED WITH CALC/

"""*"*"SILC CEMENTATION; MODERATE REACTION TO
[ARRRNI

DILUTE HCL; SUB ANGULAR TO ANGULAR; MOD.

BYPASSED SHAKERS

"""MSPHERICITY; IS INTERBEDDED WITH THIN
[ARRRNI

BEDS OF CARBONACEOUS SHALE AND
[ARRRNI




<200

<50 Avg Wi

WOB 18.5
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PP 2600
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00S¢T

009¢1

00421

Ttl Gas

1.5K>

<10

''""""ICARBONACEOUS SHALE = DARK GRAY TO

Cco2

Flare Ht.
MAX GAS 2448u

CG 104u

50K>y

100>

<10

<10

GRAYISH BLACK; TOUGH TO DENSE TENACITY;
[ARRRNI

""""IRREGULAR FRACTURE; PLATY TO TABULAR
[ARRRNI

"MMCUTTINGS HABIT; WAXY TO DULL LUSTER,;

SMOOTH TO SILTY TEXTURE; THINLY INTER-

''"""'/BEDDED WITH SANDSTONE AND SILTSTONE.

/{4&

/

ar

a+ 40 MBT 18.5

""" TRACE AMT OF COAL IN SAMPLE. APPEARS TO
[ARRRNI

"""""'"GRADE TO COAL AND SILTSTONE.
[ARRRNI

SANDSTONE = WHITE TO TRANSLUCENT TO
[ARRRNI

""" TRANSPARENT; TRACE AMT OF DARK LITHICS

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

==l 1 o
TR

CG 272u

""" GIVING A SALT AND PEPPERED APPEAREANCE;

=FINE TO VERY FINE GRAINED; WELL SORTED;

SUB ANGULAR TO SUB ROUNDED; MOD.
[ARRRNI

SPHERICITY; MODERATE TO HIGH REACTION TO

"""""DILUTE HCL; CALCAREOUS TO SILICEOUS

"""""ICEMENTATION; TRACE AMT OF KAOLINIC SAND;

'TRACE AMT OF COAL,; THINLY INTERBEDDED
[ARRRNI

""*""WITH CARB. SHALE AND SILTSTONE.

CARBONACEOUS SHALE = BLACK DARK GRAY TO

"MUNGRAYISH BLACK: TOUGH TO DENSE TENACITY:



"""IRREGULAR FRACTURE; PLATY TO TABULAR

MAX GAS 2293u

"""*""CUTTINGS HABIT; EARTHY TO DULL LUSTER,;

I

e

= -u-l LI B | IKK
T
T R B R | IKK
RO
| T R B R | IKK

DAY TOUR :§>>
L gy

"'"*"*"MSMOOTH TO SILTY/GRITTY TEXTURE; THINLY

CG 389u

INTERBEDDED WITH SANDSTONE AND SILTSTONE

SILTSTONE = GRAY TO DARK GRAY WITH HUES

OF BROWN; TOUGH, HARD, AND DENSE;

IRREGULAR TO TABULAR TO SLIGHTLY

CORC MAR @ 12§74 Mlé

PLATY CUTTINGS HABIT; DULL TO SPARKLING

008¢T

"""LUSTER; THIN STRUCTURE; INTERBEDDED

'WITH CARB. SHALE AND SMALL BEDS OF

CG 335u

CARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; PLATY

\
( I
\ \

\

) API FIL 9)

CUTTINGS HABIT; WAXY TO DULL LUSTER;

SMOOTH TO SILTY TEXTURE; APPEARS TO

GRADE TO SILTSTONE; INTERBEDDED THINLY

006¢T

NIGHT TOUR
IN THICKER BEDS OF SILTSTONE.
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REACHED FINAL TD OF 13000' MD ON
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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. T
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