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ExxonMobil Production

PCU 197-34B7

PICEANCE CREEK

ROCKY MOUNTAINS

39.915669000

108.261250000

6647.9'

RIO BLANCO, CO

05-103-11086-00

9/16/2009

H  P

S. GUYOTE, W. GARNER

# 320/FLEX 4S+

MLU 032

J. KEEVAN, C. RECORD

C. PIERCE

M. PIPER, B. HICKS

T. WALKER

CHRIS ALBA

4022' 12990'

9/15/2009 12/13/2009

1"=100'

16" 130'

10.75" 3990'

7" 9220'

LSND 4022'

LIGCO 12990'
14.75" 4022'

9.875" 9100'

6.125" 12990'
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ExxonMobil Production PCU 197-34B7 12/18/2009 

<200 0>ROP

ft/hr

<50 0>Avg WOB

klbs

Depth
TVD

Lithology M
G

S

1.5K><0 Ttl Gas
units

10K><325 CO2
ppm

100><0 Flare Ht.
ft

100K><10 Meth C-1
ppm

100K><10 Ethn C-2

100K><10 Prop C-3

100K><10 Butn C-4

100K><10 Pent C-5

Interp. Lith

Remarks
Survey Data, Mud Reports, Other Info.

3700

ALL TRIP AND CONNECTION GASSES ARE
REFERENCED ABOVE BACKGROUND; ALL OTHER
ARE ABSOLUTE.

4000 MD
 
1% METH. EQUIV. = 50 UNITS = 10000 = PPM
10 3/4" CASING @ 3990' PIT 12.0 PPG [E]
 
SANDSTONE = GRAYISH PINK TO WHITE IN
COLOR; QUARTZ FRAMEWORK; MEDIUM TO FINE
GRAIN SIZE; SAMPLE IS FAIR TO WELL3800

SORTED; GRAINS ARE SUBANGULAR TO
SUBROUNDED WITH MODERATE SPHERICITY;

4100 MD
HARDNESS RANGES FROM EASILY TO FIRMLY

4100 MD FRIBALE; CALCITE CEMENT; NO DISCERNIBLE
ACCESSORIES; NO VISIBLE PORE SPACES; NO
GAS SHOWS FROM THIS SAND.
 
LIMESTONE = VERY PALE BLUE TO BLUISH
WHITE IN COLOR; SAMPLE IS PARTICLE
DOMINATED WITH NON SKELETAL PARTICLES;3900

LIME MUD MATRIX WITH POINT CONTACT
FABRIC; INTRAPARTICAL POROSITY.

4200 MD  
SILTSTONE = GRAYISH RED TO DARK
YELLOWISH ORANGE IN COLOR; BRITTLE TO
PULVERANT TENACITY; BLOCKY TO MOTTLED
FRACTURE; CUTTINGS ARE NODULAR TO EQUANT
IN APPEARANCE; DULL TO EARTHY LUSTER
EXHIBITED; SILTY TO GRITTY, ALMOST
GRANULAR TEXTURE; THIN TO THICK

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

4000

100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas
5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2

100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

STRUCTURE APPARENT.
4300 MD  

SHALE = MEDIUM TO DARK GRAY IN COLORING;
BRITTLE IN TENACITY WITH BLOCKY TO
PLANAR FRACTURING IN A TABULAR TO
ELONGATED CUTTINGS HABIT; WAXY TO GREASY
LUSTER WITH A SMOOTH TEXTURE AND THIN
TO LAMINAE STRUCTURE.
 
SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN4100

4400 MD

COLORING; QUARTZ FRAMEWORK WITH ABOUT
1% LITHIC SHOWS; FAIR TO MODERATE
SORTING OR COARSE GRAIN SIZING WITH
MODERATE SPHERICITY AND SUBROUNDED TO
SUBANGULARITY; FRIABLE TO FIRMLY FRIABLE
GRAIN SUPPORTED MATERIAL WITH CALCITIC
CEMENTATION; NO OIL SHOWS AND VERY LOW
GAS SHOWS ASSOCIATED WITH THIS SAMPLE.
 4500 MD
SILTSTONE = OLIVE GRAY TO MEDIUM GRAY IN4200

COLOR; DENSE TO CRUMBLY TENACITY;
IRREGULAR TO CONCHOIDAL FRACTURE;
CUTTINGS ARE WEDGELIKE TO NODULAR IN
APPEARANCE; DULL TO EARTHY LUSTER
EXHIBITED; SILTY TO GRITTY TEXTURE;
THICK TO NEARLY MASSIVE STRUCTURE
APPARENT.
 

4600 MD
SHALE = LIGHT BLUISH GRAY TO LIGHT GRAY
IN COLOR; BRITTLE TO CRUNCHY TENACITY;4300

SAMPLE SHOWS BLOCKY TO CONCHOIDAL
FRACTURE; CUTTINGS ARE PLATY TO SCALY
IN HABIT;GREASY TO DULL LUSTER EXHIBITED
SMOOTH TO CLAYEY TEXTURE; THIN STRUCTURE
APPARENT.
 
SANDSTONE = LIGHT GRAY TO WHITE IN COLOR

4700 MD
QUARTZ FRAMEWORK WITH SOME CALCITE AND

4700 MD FELSPAR GRAINS; VERY FINE TO MEDIUM
GRAIN SIZE; ROUNDED TO SUBANGULAR WITH4400

MODERATE SPHERICITY; FRIABLE TO
MODERATELY HARD; CALCITE CEMENT; NO
VISIBLE PORE SPACES; NO GAS SHOWS;
CHLORITE GRAINS VISIBLE IN MATRIX.
 
SILTSTONE = LIGHT TO MEDIUM GRAY WITH
REDDISH BROWN AND YELLOWISH GRAY IN

4800 MD COLORING; DENSE IN TENACITY WITH BLOCKY
TO PLANAR FRACTURING IN A TABULAR TO
ELONGATED CUTTINGS HABIT; EARTHY TO

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

4500

100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas
5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2 5K><325 CO2

100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

FROSTED LUSTER WITH A SILTY TEXTURE AND
A THIN STRUCTURE.
 
SHALE = LIGHT TO MEDIUM GRAY WITH
GRAYISH BLUE GREEN COLORATION; BRITTLE
IN TENACITY WITH BLOCKY TO SPLINTERY

4900 MD FRACTURING IN A TABULAR TO ELONGATED
CUTTINGS HABIT; WAXY TO GREASY LUSTER
WITH A SMOOTH TEXTURE AND A THIN TO
LAMINAE STRUCTURE.4600

 
SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
COLORING; QUARTZ FRAMEWORK WITH ABOUT
3% LITHIC SHOWS; FAIR TO MODERATE
SORTING OF COARSE GRAIN SIZING WITH

5000 MD MODERATE SPHERICITY AND SUBANGULAR TO
SUBROUNDED ANGULARITY; FRIABLE TO
FIRMLY FRIABLE GRAIN SUPPORT WITH



CALCITIC CEMENTATION; NO OIL SHOWS AND
VERY LOW GAS ASSOCIATED WITH THIS SAMPLE4700

 
SILTSTONE = MEDIUM GRAY WITH REDDISH
BROWN AND MODERATE YELLOWISH BROWN
IN COLORING; DENSE IN TENACITY WITH

5100 MD
BLOCKY FRACTURING IN A TABULAR TO
WEDGELIKE CUTTINGS HABIT; EARTHY TO
FROSTED LUSTER WITH A SILTY TEXTURE AND
THIN IN STRUCTURE.
 
SHALE = MEDIUM GRAY WITH SOME GRAYISH4800

BLUE GREEN IN COLORING; DENSE TO BRITTLE
TENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO ELONGATED

5200 MD
CUTTINGS HABIT; WAXY TO GREASY LUSTER
WITH A SMOOTH TEXTURE AND A THIN
STRUCTURE.
 
SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
COLORING; QUARTZ FRAMEWORK WITH ABOUT
1% LITHIC SHOWS; FAIR TO MODERATE4900

SORTING OF COARSE GRAIN SIZING WITH
MODERATE SPHERICITY AND SUBANGULAR TO

5300 MD
SUBROUNDED ANGULARITY; FRIABLE TO
FIRMLY FRIABLE GRAIN SUPPORT WITH
CALCITIC CEMENTATION AS TESTED BY DILUTE
HCL; NO OIL SHOWS AND VERY LOW GAS
 ASSOCIATED WITH THIS SAMPLE.
 
SILTSTONE = LIGHT TO MEDIUM GRAY WITH
REDDISH BROWN AND LIGHT BROWN COLORING;

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

5000

100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas
10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

DENSE IN TENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO WEDGELIKE

5400 MD CUTTINGS HABIT; EARTHY TO FROSTED LUSTER
WITH A SILTY TEXTURE AND A THIN
STRUCTURE.
 
SHALE = MEDIUM GRAY WITH GRAYISH BLUE
GREEN COLORATION; DENSE TO BRITTLE IN
TENACITY WITH PLANAR FRACTURING IN A
TABULAR TO ELONGATED CUTTINGS HABIT;5100

GREASY IN LUSTER WITH A SMOOTH TEXTURE
5500 MD

AND THIN TO LAMINAE STRUCTURE.
 
SANDSTONE = LIGHT TO MEDIUM GRAY IN
COLOR; QUARTZ FRAMEWORK WITH NO LITHIC
SHOWS; MODERATE SORTING OF COARSE GRAIN
SIZING WITH MODERATE SPHERICITY AND
SUBANGULAR TO SUBROUNDED ANGULARITY;
UNCONSOLIDATED TO FRIABLE GRAIN SUPPORT
WITH CALCITIC CEMENTATION AS SUGGESTED52005600 MD
BY DILUTE HCL; NO OIL SHOWS AND VERY LOW
GAS ASSOCIATED.
 
SILTSTONE = MEDIUM TO DARK GRAY WITH
REDDISH BROWN AND LIGHT BROWN
COLORATION; DENSE IN TENACITY WITH
BLOCKY FRACTURING IN A TABULAR TO
WEDGELIKE CUTTINGS HABIT; EARTHY IN
LUSTER WITH A SILTY TO COARSE GRAIN
SILTY TEXTURE AND A THIN STRUCTURE.5300

5700 MD

 
SHALE = DARK YELLOWISH BROWN TO GREENISH
GRAY IN COLOR; SAMPLE SHOWS DENSE TO
CRUMBLY TENACITY; BLOCKY TO PLANAR
FRACTURE; CUTTINGS ARE PLATY TO SCALY IN
APPEARANCE; WAXY TO SLIGHTLY FROSTED
LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
STRUCTURE APPARENT; PYRITE VISIBLE.
 
SANDSTONE = VERY LIGHT GRAY TO CHALKY5400

5800 MD

WHITE IN COLOR; QUARTZ FRAMEWORK; FINE
TO VERY FINE GRAIN SIZE; WELL SORTED;
INDISTINGUISHABLE ANGULARITY; HARDNESS
RANGES FROM FRIABLE TO FIRMLY FRIABLE;
CALCITE CEMENT INDICATED BY ACTIVE
EFFERVESENCE IN HCL; GRAIN SUPPORTED;
NO VISIBLE PORE SPACES; KAOLINITE
ALTERATION VISIBLE IN SOME CUTTINGS;
NO GAS SHOWS FROM THIS SAND.

5900 MD
 

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

5500

5900 MD

100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas
10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

CARBONACEOUS SHALE = OLIVE BLACK TO
GRAYISH BLACK IN COLOR; BRITTLE TO
CRUNCHY TENACITY; PLANAR TO SPLINTERY
FRACTURE; TABULAR TO ELONGATED CUTTINGS
HABIT; RESINOUS TO GREASY LUSTER; SMOOTH
TEXTURE; THIN STRUCTURE APPARENT.
 
NOTE = LOST COMPLETE RETURNS @ 5835' MD.
 6000 MD
SILTSTONE = DARK YELLOWISH BROWN TO5600

OLIVE GRAY IN COLOR; DENSE TO BRITTLE
TENACITY; IRREGULAR TO CONCHOIDAL
FRACTURE; CUTTINGS ARE WEDGELIKE TO
NODULAR IN APPEARANCE; DULL TO EARTHY
LUSTER EXHIBITED; SILTY TO SLIGHTLY
GRITTY TEXTURE; THIN TO THICK STRUCTURE
APPARENT; PYRITE VISIBLE IN MATRIX.
 
SHALE = LIGHT OLIVE BROWN TO LIGHT OLIVE6100 MD
GRAY IN COLOR; DENSE TO CRUMBLY IN5700

TENACITY; IRREGULAR TO BLOCKY FRACTURE;
CUTTINGS ARE FLAKY TO WEDGELIKE IN HABIT
DULL TO EARTHY LUSTER; TEXTURE IS CLAYEY
TO SILTY; THIN TO LAMINAE STRUCTURE
APPARENT; SLIGHTLY CALCAREOUS.
 
SANDSTONE = WHITE TO NEARLY TRANSLUCENT
IN COLOR; QUARTZ FRAMEWORK WITH ABOUT



3-5% BLACK LITHIC CLASTS; COARSE TO FINE6200 MD
GRAIN SIZE; POOR TO FAIR SORTED; GRAINS5800

ARE ANGULAR TO SUBROUNDED WITH LOW TO
MODERATE SPHERICITY; FRIABLE TO
MODERATELY HARD; CALCITE CEMENT; NO
VISIBLE PORE SPACING; LOW TO MODERATE
GAS SHOWS IN THIS SAND.
 
SILTSTONE = MODERATE REDDISH BROWN TO
MODERATE BROWN IN COLOR; DENSE TO
CRUNCHY TENACITY; SAMPLE HAS IRREGULAR6300 MD
TO CONCHOIDAL FRACTURE; WEDGELIKE TO5900

NODULAR CUTTINGS HABIT; DULL TO EARTHY
LUSTER; SILTY TO GRANULAR TEXTURE WITH
OCCASIONAL SPECIMEN SEEN GRADING INTO
FINE SANDSTONE; THIN STRUCTURE APPARENT.
 
CARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK IN COLOR; BRITTLE TO NEARLY
PULVERANT IN TENACITY; SPLINTERY TO
BLOCKY FRACTURE; CUTTINGS ARE ELONGATED6400 MD
TO EQUANT IN APPEARANCE; RESINOUS TO
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GREASY LUSTER EXHIBITED; SMOOTH TO SILTY
TEXTURE; THIN TO LAMINAE STRUCTURE
APPARENT.
 
SHALE = MEDIUM LIGHT GRAY TO DARK GRAY
IN COLOR; DENSE TO CRUMBLY IN TENACITY;
FRACTURE RANGES FROM BLOCKY TO PLANAR;
CUTTINGS ARE FLAKY TO TABULAR IN HABIT;
WAXY TO DULL LUSTER EXHIBITED; SMOOTH TO6500 MD
CLAYEY TEXTURE; THIN STRUCTURE APPARENT.6100

 
COAL = DARK GRAY TO GRAYISH BLACK IN
COLOR; DENSE TO BRITTLE IN TENACITY;
BLOCKY TO PLANAR FRACTURE; CUTTINGS ARE
TABULAR TO WEDGELIKE IN APPEARANCE;
METALIC TO RESINOUS LUSTER; TEXTURE
RANGES FROM SMOOTH TO SLIGHTLY SILTY;
THIN STRUCTURE APPARENT; FAIR AMOUNT OF
PYRITE BANDING VISIBLE IN SAMPLE.6600 MD
 6200

SANDSTONE = WHITE TO YELOWISH GRAY IN
COLOR; QUARTZ FRAMEWORK; MEDIUM TO VERY
FINE GRAIN SIZE; FAIR TO WELL SORTED;
GRAINS ARE ROUNDED TO SUBANGULAR WITH
MODERATE TO HIGH SPHERICITY; SAMPLE IS
EASILY TO FIRMLY FRIABLE; CALCITE CEMENT
SAMPLE IS GRAIN SUPPORTED WITH POINT
CONTACT FABRIC; SOME INTERBEDDING WITH
SILTSTONES VISIBLE; MODERATE TO HIGH GAS6700 MD
SHOWS IN THIS SANDSTONE.6300

 
SILTSTONE = YELLOWISH GRAY TO LIGHT
BROWNISH GRAY IN COLOR; BRITTLE TO TOUGH
IN TENACITY; BLOCKY TO CONCHOIDAL
FRACTURE; WEDGELIKE TO TABULAR CUTTINGS
HABIT; EARTHY TO DULL LUSTER EXHIBITED;
SILTY TO GRITTY TEXTURE; THIN STRUCTURE
APPARENT.
 6800 MD
CARBONACEOUS SHALE = BLACKISH IN COLOR;6400

FRACTURING IN A TABULAR TO WEDGELIKE
CUTTINGS HABIT; RESINOUS IN LUSTER WITH
A SMOOTH TEXTURE AND A THIN STRUCTURE.
 
SHALE = LIGHT BLUISH GRAY TO MEDIUM
BLUISH GRAY IN COLOR; BRITTLE TO CRUNCHY
TENACITY; PLANAR TO CONCHOIDAL FRACTURE;
CUTTINGS ARE PLATY TO SCALY IN HABIT;
WAXY TO EARTHY LUSTER EXHIBITED; SMOOTH6900 MD
TO SLIGHTLY SILTY TEXTURE;THIN STRUCTURE
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SANDSTONE = GRAYISH YELLOW GREEN TO
YELLOWISH GRAY IN COLOR;QUARTZ FRAMEWORK
MEDIUM TO FINE GRAIN SIZE; SAMPLE IS
FAIR TO WELL SORTED; GRAINS ARE ROUNDED
TO SUBANGULAR WITH MODERATE TO HIGH
SPHERICITY; HARDNESS RANGES FROM FRIABLE
TO MODERATELY HARD; CALCITE CEMENT; NO
DISCERNIBLE BEDDING; NO VISIBLE POROSITY7000 MD
LOW GAS SHOWS FROM THIS SANDSTONE.6600

 
SHALE = LIGHT GRAY TO YELLOWISH GREENISH
GRAY WITH A SLIGHT BLUE HUE; BRITTLE
TENACITY; FRACTURES FROM PLANAR TO
SLIGHTLY SPLINTERY; SCALY TO PLATY
CUTTINGS; DULL LUSTER; SMOOTH TO SILTY
TEXTURE; THIN STRUCTURE.
 
SANDSTONE = WHITE TO LIGHT GRAY TO GRAY7100 MD
COLORING; FRAMEWORK CONSISTS OF6700

APPROXIMATELY 75% QUARTZ AND 25% BLACK
LITHIC CLASTS; COARSE TO MEDIUM SIZED
GRAINS WITH POOR SORTING; SUBANGULAR
WITH LOW SPHERICITY; EASILY FIRABLE TO
MODERATE HARDNESS; STRONG REACTION WITH
HCLSUGGESTS CALCITE CEMENT; MATRIX
SUPPORTED.
 
SILTSTONE = MEDIUM DARK GRAY TO BROWNISH7200 MD
GRAY; BRITTLE TO CRUNCHY TENACITY;6800

FRACTURES FROM IRREGULAR TO BLOCKY;
TABULAR CUTTINGS; EARTHY TO DULL LUSTER;
SILTY TO GRITTY TEXTURE; THIN STRUCTURE.
 
SHALE = LIGHT TO MEDIUM DARK GRAY WITH
SOME DARK GRAY TO BLACK AREAS; BRITTLE
TO CRUNCHY TENACITY; FRACTURES FROM
PLANAR TO SLIGHTLY CONCHOIDAL; PLATY TO



SCALY CUTTINGS; DULL LUSTER; SMOOTH TO7300 MD
SILTY TEXTURE; THIN STRUCTURE.6900

 
SANDSTONE = GRAY TO MEDIUM DARK GRAY;
FRAMEWORK CONSISTS OF APPROXIMATELY
80% SANDSTONE AND 20% DARK LITHIC CLASTS
MEDIUM TO FINE SIZED GRAINS WITH POOR TO
FAIR SORTING; SUBANGULAR WITH MODERATE
TO LOW SPHERICITY; FIRMLY FRIABLE; GRAIN
SUPPORTED; MODERATE REACTION WITH HCL
SUGGESTS CALCITE CEMENT.7400 MD
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SILTSTONE = BROWNISH GRAY TO MODERATE
DARK GRAY COLORING; DENSE TO BRITTLE
TENACITY; IRREGULAR TO BLOCKY FRACTURING
MASSIVE TO TABULAR CUTTINGS; EARTHY
LUSTER; GRITTY TO SILTY TEXTURE; THICK
TO MASSIVE STRUCTURE.
 
SHALE = LIGHT GRAY WITH YELLOWISH GREEN
AND REDDISH BROWN HUES; BRITTLE TENACITY7500 MD
PLANAR FRACTURING; PLATY TO TABULAR7100

CUTTINGS; DULL TO SLIGHTLY WAXY LUSTER;
SMOOTH TEXTURE; THIN STRUCTURE.
 
SANDSTONE = GRAY TO MEDIUM DARK GRAY TO
OCCASIONALLY LIGHT GRAY; FRAMEWORK
CONSISTS OF APPROXIMATELY 85% QUARTZ AND
15% BLACK LITHIC CLASTS; GRAIN SIZE
VARIES FROM MEDIUM TO FINE WITH POOR TO
FAIR SORTING WITH THE LIGHTER COLORED7600 MD
SAMPLE TENDING TO BE MORE FINELY SIZED;7200

SUBANGULAR WITH LOW SPHERICITY; FRIABLE
TO MODERATE HARDNESS WITH FINER GRAINS
TENDING TO BE MORE FRIABLE; MODERATE TO
STRONG REACTION WITH HCL SUGGESTS
CALCITE CEMENT.
 
SHALE = LIGHT GRAY TO GRAY WITH PURPLE
HUES; BRITTLE TENACITY; SPLINTERY TO
PLANAR FRACTURING; PLATY CUTTINGS; DULL7700 MD
TO WAXY LUSTER; TEXTURE IS SMOOTH TO7300

SILTY; THINK STRUCTURE.
 
SILTSTONE = BROWNISH GRAY TO MEDIUM DARK
GRAY; BRITTLE TO CRUMBLY TENACITY;
FRACTURES FROMIRREGULAR TO BLOCKY;
TABULAR TO WEDGELIKE CUTTINGS; EARTHY
LUSTER; SILTY TO GRITTY TEXTURE.
 
SANDSTONE = YELLOWISH GRAY TO WHITE IN7800 MD
COLOR; QUARTZ FRAMEWORK WITH ABOUT 10%7400

BLACK LITHIC CLASTS; VERY COARSE TO FINE
GRAIN SIZE; POOR TO FAIR SORTING; GRAINS
ARE ANGULAR TO SUBROUNDED WITH LOW TO
MODERATE SPHERICITY; HARDNESS RANGES
FROM EASILY TO FIRMLY FRIABLE; CALCITE
CEMENT; GRAIN SUPPORTED; NO DISCERNIBLE
BEDDING; NO VISIBLE POROSITY; LOW GAS
SHOWS FROM THIS SAND.
 7900 MD
SHALE = LIGHT BLUISH GRAY TO MEDIUM
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LIGHT GRAY IN COLOR; BRITTLE TO CRUNCHY
IN TENACITY; SAMPLE SHOWS BLOCKY TO
CONCHOIDAL FRACTURE; CUTTINGS ARE PLATY
TO SCALY IN APPEARANCE; WAXY TO DULL
LUSTER EXHIBITED; SMOOTH TO CLAYEY
TEXTURE; THIN STRUCTURE APPARENT.
 
SILTSTONE = GRAYISH RED TO MEDIUM
BLUISH GRAY IN COLOR; SAMPLE SHOWS8000 MD
BRITTLE TO NEARLY PULVERANT TENACITY;7600

IRREGULAR TO CONCHOIDAL FRACTURE;
CUTTINGS ARE WEDGELIKE TO NODULAR IN
APPEARANCE; SILTY TO GRITTY TEXTURE;
THIN TO THICK STRUCTURE APPARENT.
 
SANDSTONE = WHITE TO NEARLY TRANSLUCENT
IN COLOR; QUARTZ FRAMEWORK; COARSE TO
FINE GRAIN SIZE; GRAINS ARE SUBROUNDED
TO ANGULAR WITH MODERATE SPHERICITY;8100 MD
HARDNESS RANGES FROM FRIABLE TO7700

MODERATELY HARD; CALCITE CEMENT; NO
ALTERATION VISINLE IN MATRIX; POINT
CONTACT FABRIC WITH NO VISIBLE POROSITY;
NO GAS SHOWS FROM THIS SANDSTONE.
 
SHALE = VERY PALE GREEN TO LIGHT GRAY IN
COLOR; BRITTLE TO CRUMBLY TENACITY;
PLANAR TO CONCHOIDAL FRACTURE;CUTTINGS
ARE FLAKY TO ELONGATED IN APPEARANCE;8200 MD
WAXY TO DULL LUSTER EXHIBITED; CLAYEY TO7800

SLIGHTLY SILTY TEXTURE; THIN STRUCTURE
APPARENT.
 
SILTSTONE = GRAYISH BROWN TO MEDIUM GRAY
IN COLOR; TOUGH TO BRITTLE TENACITY;
CONCHOIDAL TO PLANAR FRACTURE; CUTTINGS
ARE TABULAR TO WEDGELIKE IN APPEARANCE;
DULL TO EARTHY LUSTER; SILTY TO GRANULAR
TEXTURE WITH SEVERAL SPECIMEN SEEN8300 MD
GRADING INTO FINE SANDSTONES; THIN TO7900

THICK STRUCTURE APPARENT.
 
SANDSTONE = WHITE TO NEARLY TRANSLUCENT
IN COLOR; QUARTZ FRAMEWORK WITH ABOUT
20% BLACK LITHIC FRAGMENTS GIVING THE
SAMPLE A SALT AND PEPPER APPEARANCE;
GRAIN SIZE RANGES FROM COARSE TO FINE;
POOR TO FAIR SORTING; GRAINS ARE ANGULAR



TO SUBANGULAR WITH LOW TO MODERATE8400 MD
SPHERICITY; HARDNESS RANGES FROM FIRMLY
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FRIABLE TO HARD; SILICA CEMENT; NO
VISIBLE POROSITY; CALCITE GRAINS SEEN AS
ACCESSORY GRAINS; LOW TO MODERATE GAS
SHOWS FROM THIS SANDSTONE.
 
SHALE = GRAYISH RED TO BROWNISH GRAY
IN COLOR; TOUGH TO BRITTLE TENACITY;
IRREGULAR TO PLANAR FRACTURE; CUTTINGS
ARE TABULAR TO WEDGELIKE IN APPEARANCE;8500 MD
EARTHY TO FROSTED LUSTER EXHIBITED;8100

SILTY TO GRITTY TEXTURE; THIN STRUCTURE
APPARENT.
 
SILTSTONE = DARK REDDISH BROWN TO DARK
YELLOWISH BROWN IN COLOR; DENSE TO
BRITTLE TENACITY; IRREGULAR TO PLANAR
FRACTURE; SCALY TO TABULAR CUTTINGS
HABIT; DULL TO FROSTED LUSTER; THIN
STRUCTURE APPARENT; PYRITE VISIBLE IN8600 MD
SAMPLE.8200

 
SANDSTONE = TRANSLUCENT TO WHITE TO
LIGHT GRAY; QUARTZ FRAMEWORK WITH ABOUT
10%-15% BLACK LITHIC CLASTS; GRAINS VARY
FROM MEDIUM TO FINE SIZED WITH POOR TO
FAIR SORTING; SUBROUNDED TO SUBANGULAR
WITH MODERATE TO LOW SPHERICITY;
MODERATE HARD TO HARD; GRAIN SUPPORTED;
VERY LOW REACTION WITH HCL SUGGESTS8700 MD
SILICA CEMENT.8300

 
SHALE = LIGHT GRAY TO GRAY WITH DARK
BROWN TO PURPLE HUES; BRITTLE TO DENSE
TENACITY; PLANAR FRACTURING; PLATY TO
TABULAR CUTTINGS; WAXY TO DULL LUSTER;
SMOOTH TO SILTY TEXTURE; THIN STRUCTURE.
 
SILTSTONE = DARK BROWN TO BROWNISH GRAY;
DENSE TO TOUGH TENACITY; FRACTURES FROM8800 MD
BLOCKY TO IRREGULAR; MASSIVE TO TABULAR8400

CUTTINGS; EARTHY WITH A SLIGHT FROSTED
LUSTER; TEXTURE RANGES FROM MOSTLY
GRITTY TO SILTY POSSIBLY GRADING FROM
SANDSTONE; THICK STRUCTURE.
 
SANDSTONE = TRANSLUCENT TO WHITE TO
MEDIUM DARK GRAY; FRAMEWORK CONSISTS OF
MOSTLY QUARTZ WITH APPROXIMATELY 15%
BLACK LITHIC CLASTS GIVING THE SAMPLE A8900 MD
SALT AND PEPPER LOOK; GRAIN SIZE VARIES
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100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

FROM COARSE TO MEDIUM WITH OCCASIONAL
FINE GRAINS; POOR SORTING; SUBROUNDED TO
SUBANGULAR WITH MODERATE TO LOW
SPHERICITY; FIRMLY FRIABLE TO HARD;
SILICA CEMENT AS SUGGESTED BY THE LOW
REACTION WITH HCL; GRAIN SUPPORTED;
PYRITE PRESENT AS AN ACCESSORY MINERAL.
 
SILTSTONE = MEDIUM DARK GRAY WITH9000 MD
REDDISH BROWN TO DARK BROWN HUES; DENSE8600

TENACITY; FRACTURES FROM IRREGULAR TO
BLOCKY; TABULAR CUTTINGS HABIT; EARTHY
TO DULL LUSTER; GRITTY TO LIGHTLY SILTY
TEXTURE; THICK STRUCTURE.
 
CARBONACEOUS SHALE = BLACK TO DARK GRAY
COLOR; BRITTLE TO CRUNCHY TENACITY;
BLOCKY TO IRREGULAR FRACTURING;
WEDGELIKE CUTTINGS; RESINOUS TO GREASY9100 MD
LUSTER; SMOOTH TEXTURE; THIN TO THICK8700

STRUCTURE.
 
SHALE = LIGHT GRAY TO MEDIUM GRAY IN
COLOR; SENSE TO CRUMBLY TENACITY; PLANAR
TO BLOCKY FRACTURE; CUTTINGS RANGE FROM
FLAKY TO BLADED IN APPEARANCE; WAXY TO
DULL LUSTER EXHIBITED; CLAYEY TO SILTY
TEXTURE; LAMINAE STRUCTURE THINLY BEDDED
BETWEEN SILTSTONES APPARENT.9200 MD
 8800

SANDSTONE = PINKISH GRAY TO WHITE TO
NEARLY TRANSLUCENT IN COLOR; QUARTZ
FRAMEWORK WITH SOME FELDSPAR GRAINS;
COARSE TO FINE GRAIN SIZE; FAIR SORTING;
GRAINS ARE ROUNDED TO SUBANGULAR WITH
MODERATE TO HIGH SPHERICITY; SAMPLE IS
FIRMLY FRIABLE TO MODERATELY HARD;
CALCITE CEMENT SUGGESTED BY HIGH
REACTION WITH HCL; NO VISIBLE POROSITY;9300 MD
MODERATE GAS SHOWS FROM THIS SANDSTONE.8900

 
NOTE = INTERMEDIATE TD REACHED AT 9220'
MD ON 9/22/2009 @ 12:55 P.M.
 
NOTE = STARTED DRILLING PRODUCTION ON
12/09/2009 AT APPROXIMATELY 1:00 PM.
 
SANDSTONE = WHITE TO LIGHT GRAY WITH A
QUARTZ FRAMEWORK; COARSE TO FINE SIZED9400 MD
FRAINS WITH FAIR TO POOR SORTING;
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100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

SUBANGULAR TO SUBROUNDED; MODERATE
HARD TO HARD; GRAIN SUPPORTED; STRONG
REACTION WITH HCL SUGGESTS CALCITE
CEMENT; MODERATE TO LOW GAS ASSOCIATED
WITH SAMPLE DEPTH.
 
SHALE = MEDIUM LIGHT GRAY TO MEDIUM DARK
GRAY; TENACITY IS BRITTLE TO CRUNCHY;



FRACTURES FROM PLANAR TO IRREGULAR;9500 MD
CUTTINGS ARE PLATY TO SLIGHTLY TABULAR;9100

DULL TO EARTHY LUSTER, SMOOTH TEXTURE;
THIN TO LAMINAE STRUCTURE.
 
SANDSTONE = LIGHT TO MEDIUM GRAY IN
COLORING; QUARTZ FRAMEWORK WITH ABOUT 5%
LITHIC SHOWS; MODERATE SORTING OF COARSE
GRAIN SIZING WITH MODERATE SPHERICITY
AND SUBANGULAR TO SUBROUNDED ANGULARITY;
EASILY FRIABLE TO FRIABLE GRAIN SUPPORT9600 MD
WITH CALCITIC CEMENTATION AS TESTED WITH9200

DILUTE HCL; NO OIL SHOWS AND LOW
GAS SHOWS ASSOCIATED WITH THIS SAMPLE.
 
SILTSTONE = LIGHT TO DARK GRAY IN COLOR;
DENSE IN TENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO WEDGELIKE
CUTTINGS HABIT; EARTHY TO FROSTED LUSTER
WITH A SILTY TEXTURE AND THIN IN
STRUCTURE.9700 MD
 9300

SHALE = MEDIUM GRAY IN COLORING WITH
BRITTLE TENACITY AND BLOCKY FRACTURE IN
A TABULAR TO WEDGELIKE CUTTINGS HABIT;
WAXY TO GREASY LUSTER WITH A SMOOTH
TEXTURE AND A THIN STRUCTURE.
 
SANDSTONE = VERY LIGHT TO MEDIUM GRAY IN
COLORING; QUARTZ FRAMEWORK WITH 7%
LITHICS; MODERATE SORTING OF COARSE9800 MD
GRAIN SIZING WITH MODERATE SPHERICITY9400

AND SUBROUNDED TO SUBANGULAR ANGULARITY;
EASILY FRIABLE TO FRIABLE GRAIN SUPPORT
WITH CALCITIC CEMENTATION; NO OIL SHOWS
AND MODERATE GAS SHOWS ASSOCIATED WITH
THIS SAMPLE.
 
SILTSTONE = MEDIUM TO DARK GRAY IN COLOR
DENSE TO BRITTLE TENACITY WITH BLOCKY
FRACTURING IN A TABULAR TO ELONGATED9900 MD
CUTTINGS HABIT; EARTHY TO FROSTED LUSTER
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100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
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100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

WITH A SILTY TEXTURE AND THIN IN
STRUCTURE.
 
SHALE = LIGHT TO MEDIUM GRAY WITH SOME
GRAYISH BLUE GREEN COLORATION; BRITTLE
IN TENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO WEDGELIKE
CUTTINGS HABIT; WAXY TO GREASY LUSTER
WITH A SMOOTH TEXTURE AND A THIN TO10000 MD
LAMINAE STRUCTURE.9600

 
SANDSTONE = LIGHT TO MEDIUM GRAY IN
COLORING; QUARTZ FRAMEWORK WITH ABOUT 4%
LITHICS; MODERATE SORTING OF COARSE
GRAIN SIZING WITH MODERATE SPHERICITY
AND SUBROUNDED ANGULARITY; SOFT TO
EASILY FRIABLE GRAIN SUPPORT WITH
CALCITIC CEMENTATION; NO OIL SHOWS
ASSOCIATED WITH THIS SAMPLE.10100 MD
 9700

SILTSTONE = GRAY TO MEDIUM DARK GRAY
WITH SLIGHTLY BROWNISH GRAY HUES;
TENACITY IS DENSE TO CRUNCHY; FRACTURES
FROM IRREGULAR TO BLOCKY; CUTTINGS ARE
WEDGELIKE TO TABULAR; EARTHY TO DULL
WITH A SLIGHT SPARKLING LUSTER; TEXTURE
IS GRITTY TO SILTY; THIN STRUCTURE.
 
SHALE = LIGHT GRAY TO MEDIUM DARK GRAY;10200 MD
TEXTURE IS BRITTLE; SPLINTERY TO PLANAR9800

FRACTURING; TABULAR TO ELONGATED
CUTTINGS; WAXY TO DULL LUSTER; SMOOTH TO
SILTY TEXTURE; LAMINAE TO THIN STRUCTURE
 
CARBONACEOUS SHALE = BROWNISH BLACK TO
GRAYISH BLACK TO DARK GRAY; TENACITY IS
CRUNCHY TO BRITTLE; IRREGULAR TO BLOCKY
FRACTURING; WEDGELIKE TO NODULAR
CUTTINGS; RESINOUS TO EARTHY LUSTER;10300 MD
THIN STRUCTURE.9900

 
SANDSTONE = WHITE TO MEDIUM GRAY; QUARTZ
FRAMEWORK WITH SOME LOOSE GRAINS; COARSE
TO FINE SIZED GRAINS WITH POOR TO FAIR
SORTING; SUBANGULAR; LOW TO MODERATE
SPHERICITY; HARD TO FIRMLY FRIABLE;
GRAIN SUPPORTED; STRONG REACTION WITH
HCL SUGGESTS CALCITE CEMENT; SOME
CARBONACEOUS MATERIAL PRESENT.10400 MD
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1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas
10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2
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100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

SILTSTONE = GRAYISH BROWN TO MEDIUM DARK
GRAY; TENACITY RANGES FROM DENSE TO
CRUMBLY; FRACTURES FROM BLOCKY TO
SLIGHTLY IRREGULAR; TABULAR TO SLIGHTLY
MASSIVE CUTTINGS; EARTHY LUSTER; GRITTY
TO SILTY TEXTURE; MASSIVE STRUCTURE.
 
SHALE = MEDIUL GRAY TO MEDIUM DARK GRAY;
TENACITY IS CRUNCHY TO BRITTLE;10500 MD
FRACTURES FROM PLANAR TO SLIGHTLY BLOCKY10100

CUTTINGS ARE PLATY TO TABULAR TO
SLIGHTLY ELONGATED; DULL EARTHY TO DULL
LUSTER; SMOOTH TEXTURE; THIN TO LAMINAE
STRUCTURE.
 
CARBONACEOUS SHALE = BLACK TO GRAYISH
BLACK; TENACITY IS PULVERULENT TO
CRUNCHY; BLOCKY TO IRREGULAR FRACTURING;



NODULAR TO WEDGELIKE CUTTINGS; LUSTER IS10600 MD
RESINOUS TO POLISHED; SMOOTH TO CLAYEY10200

TEXTURE; THIN STRUCTURE.
 
SANDSTONE = LIGHT TO MEDIUM GRAY WITH
SOME PALE REDDISH BROWN COLORATION;
QUARTZ FRAMEWORK WITH ABOUT 5% - 10%
LITHICS; FAIR TO MODERATE SORTING OF
COARSE GRAIN SIZING WITH MODERATE
SPHERICITY AND SUBANGULAR TO SUBROUNDED
ANGULARITY; FRIABLE TO FIRMLY FRIABLE10700 MD
GRAIN SUPPORT WITH CALCITIC CEMENTATION;10300

MODERATE TO HIGH GAS SHOWS AND NO OIL
SHOWS ASSOCIATED WITH THIS SAMPLE.
 
SILTSTONE = MEDIUM TO DARK GRAY IN COLOR
DENSE IN TENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO ELONGATED
CUTTINGS HABIT; EARTHY TO FROSTED LUSTER
WITH A SILTY TEXTURE AND THIN IN
STRUCTURE.10800 MD
 10400

SHALE = LIGHT TO DARK GRAY IN COLORING;
BRITTLE INTENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO WEDGELIKE
CUTTINGS HABIT; WAXY TO GREASY LUSTER
WITH A SMOOTH TEXTURE AND A THIN TO
LAMINAE STRUCTURE.
 
SANDSTONE = WHITE TO TRANSLUCENT TO
MEDIUM LIGHT GRAY; FRAMEWORK CONSISTS OF10900 MD
APPROXIMATELY 80% QUARTZ AND 20% DARK
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100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

LITHIC CLASTS GIVING THE SPECIMEN A SALT
AND PEPPER LOOK; COARSE TO MEDIUM GRAIN
SIZE WITH FAIR TO POOR SORTING; ANGULAR
TO SUBANGULAR; LOW SPHERICITY; MODERATE
HARDNESS; STRONG REACTION WITH HCL
SUGGESTS CALCITE CEMENT; GRAIN SUPPORTED
 
CARBONACEOUS SHALE = BROWNISH GRAY TO
BLACK; TENACITY RANGES FROM DENSE TO11000 MD
CRUNCHY; IRREGULAR TO SPLINTERY10600

FRACTURING; SCALY TO TABULAR CUTINGS;
EARTHY TO DULL LUSTER; SMOOTH TO SILTY
TEXTURE; THIN TO THICK STRUCTURE.
 
SHALE = MEDIUM DARK GRAY TO MEDIUM GRAY;
TENACITY IS BRITTLE TO CRUNCHY; PLANAR
TO SPLINTERY FRACTURING; PLATY TO SCALY
CUTTINGS; WAXY TO DULL LUSTER; SMOOTH
TEXTURE; THIN TO LAMINAE STRUCTURE.11100 MD
 10700

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK
GRAY; TENACITY IS DENSE TO CRUMBLY;
IRREGULAR TO BLOCKY FRACTURING; MASSIVE
TO WEDGELIKE CUTTINGS; EARTHY WITH A
SLIGHT FROSTED LUSTER; TEXTURE IS MOSTLY
GRITTY TO SLIGHTLY SILTY; THICK
STRUCTURE.
 
SANDSTONE = WHITE TO TRANSLUCENT TO11200 MD
MEDIUM DARK GRAY; FRAMEWORK CONSISTS OF10800

APPROXIMATELY 85% QUARTZ AND 15% BLACK
LITHIC CLASTS GIVING THE SPECIMEN A
STRONG SALT AND PEPPER LOOK TO SOME OF
THE SAMPLE; COARSE TO FINE GRAINED WITH
WELL TO FAIR SORTING; ANUGULAR TO
SUBROUNDED; MODERATE TO LOW SPHERICITY;
MODERATE HARD TO HARD; SILICA CEMENT;
NO REACTION WITH HCL; HIGH GAS
ASSOCCIATED WITH SAMPLE DEPTH.11300 MD
 10900

SILTSTONE = MEDIUM TO DARK GRAY WITH
TENACITY WITH BLOCKY TO SPLINTERY
FRACTURING IN A TABULAR TO ELONGATED
CUTTINGS HABIT; DULL TO EARTHY LUSTER
WITH A SILTY TEXTURE AND THIN IN
STRUCTURE.
 
SHALE = MEDIUM TO DARK GRAY IN COLOR;
BRITTLE IN TENACITY WITH BLOCKY TO11400 MD
PLANAR FRACTURING IN A TABULAR TO
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100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

WEDGELIKE CUTTINGS HABIT; WAXY TO GREASY
LUSTER WITH A SMOOTH TEXTURE AND A
THIN TO LAMINAE STRUCTURE.
 
COAL = DARK GRAY TO BLACKISH IN COLORING
CRUNCHY TO PULVERULENT IN TENACITY WITH
SPLINTERY TO BLOCKY FRACTURING IN A
TABULAR TO WEDGELIKE CUTTINGS HABIT;
RESINOUS LUSTER ON A SMOOTH TEXTURE11500 MD
WITH A THIN STRUCTURE.11100

 
SHALE = MEDIUM TO DARK GRAY IN COLORING;
BRITTLE TO CRUNCHY TENACITY WITH BLOCKY
FRACTURING IN A TABULAR TO WEDGELIKE
CUTTINGS HABIT; WAXY TO GREASY LUSTER ON
A SMOOTH TEXTURE AND A THIN STRUCTURE.
 
SANDSTONE = LIGHT TO MEDIUM GRAY WITH
PALE REDDISH BROWN COLORATION; QUARTZ11600 MD
FRAMEWORK WITH ABOUT 5% - 10% LITHIC11200

SHOWS; FAIR TO MODERATE SORTING OF
COARSE GRAIN SIZING WITH MODERATE
SPHERICITY AND SUBROUNDED TO SUB ANGULAR
ANGULARITY; EASILY FRIABLE GRAIN SUPPORT
WITH CALCITIC CEMENTATION; NO OIL SHOWS
AND MODERATE GAS SHOWS ASSOCIATED WITH
THIS SAMPLE.
 



SILTSTONE = MEDIUM TO DARK GRAY IN COLOR11700 MD
DENSE IN TENACITY WITH BLOCKY FRACTURING11300

IN A TABULAR TO WEDGELIKE CUTTINGS HABIT
SILTY TO COARSE GRAIN SILTY TEXTURE WITH
AN EARTHY TO FROSTED LUSTER AND THIN TO
THICK STRUCTURE.
 
CARBONACEOUS SHALE = DARK GRAY TO BLACK
IN COLOR; BRITTLE TO CRUNCHY TENACITY
WITH BLOCKY FRACTURING IN A TABULAR TO
WEDGELIKE CUTTINGS HABIT; SMOOTH IN11800 MD
TEXTURE WITH A RESINOUS LUSTER AND A11400

THIN TO THICK STRUCTURE.
 
SHALE = LIGHT GRAY TO MEDIUM DARK GRAY
COLORING; TENACITY IS DENSE TO BRITTLE
TO SLIGHTLY CRUNCHY; PLANAR FRACTURING;
PLATY TO SCALY CUTTINGS; DULL TO
SLIGHTLY WAXY LUSTER; SMOOTH TEXTURE;
THIN TO LAMINAE STRUCTURE.
 11900 MD
SANDSTONE = BROWNISH GRAY TO MEDIUM DARK

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

11500

1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas
10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

GRAY TO TRANSLUCENT; FRAMEWORK CONSISTS
OF QUARTZ WITH ABOUT 10% BLACK LITHIC
CLASTS; FINE TO MEDIUM SIZED GRAINS WITH
FAIR SORTING; SUBROUNDED TO SUBABGULAR;
LOW TO MODERATE SPHERICITY; MODERATE
HARDNESS; GRAIN SUPPORTED; VERY SLIGHT
REACTION WITH HCLSUGGESTS SILICA CEMENT.
 
SILTSTONE = BROWNISH GRAY TO BROWNISH12000 MD
BLACK; TENACITY IS TOUGH TO DENSE;11600

FRACTURES FROM IRREGULAR TO BLOCKY;
CUTTINGS ARE TABULAR; EARTHY LUSTER;
TEXTURE IS MOSTLY GRITTY TO SLIGHTLY
SILTY; THICK STRUCTURE.
 
COAL = BLACK; TENACITY IS CRUMBLY TO
PULVERULENT; IRREGULAR TO BLOCKY TO
CONCHOIDAL FRACTURING; NODULAR TO
WEDGELIKE; LUSTER RANGES FROM RESINOUS12100 MD
TO POLISHED TO EARTHY; TEXTURE IS SMOOTH11700

TO CLAYEY; THIN STRUCTURE.
 
CARBONACEOUS SHALE = GRAYISH BLACK TO
DARK GRAY; TOUGH TO DENSE TENACITY;
FRACTURES FROM IRREGULAR TO BLOCKY TO
SLIGHTLY PLANAR; CUTTINGS ARE PLATY TO
TABULAR; LUSTER IS POLISHED TO EARTHY;
TEXTURE IS SMOOTH TO SILTY; STRUCTURE IS
THIN TO THICK.12200 MD
 11800

SHALE = LIGHT GRAY TO MEDIUM DARK GRAY;
TENACITY IS CRUNCHY TO DENSE; FRACTURES
FROM PLANAR TO SPLINTERY; CUTTINGS ARE
PLATY TO SCALY; LUSTER IS WAXY TO DULL;
TEXTURE IS SMOOTH TO SILTY; THIN TO
THICK STRUCTURE.
 
COAL = BLACKIS IN COLORING; BRITTLE TO
CRUNCHY TENACITY WITH BLOCKY TO12300 MD
CONCHOIDAL FRACTURING IN A TABULAR TO11900

WEDGELIKE CUTTINGS HABIT; RESINOUS TO
GEMLIKE LUSTER AND A SMMOTH TEXTURE
WITH A THIN TO THICK STRUCTURE.
 
SANDSTONE = LIGHT TO MEDIUM GRAY WITH
SOME PALE REDDISH BROWN COLORATION;
QUARTZ FRAMEWORK SHOWING ABOUT 7% - 10%
LITHICS; FAIR TO MODERATE SORTING OF
COARSE GRAIN SIZING WITH SUBANGULAR TO12400 MD
SUBROUNDED ANGULARITY AND MODERATE

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

12000

1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas
10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

GRAIN SUPPORT WITH CALCITIC CEMENTATION;
NO OIL SHOWS AND MODERATE GASES
ASSOCIATED WITH THIS SAMPLE.
 
SILTSTONE = MEDIUM TO DARK GRAY IN COLOR
DENSE IN TENACITY WITH BLOCKY TO PLANAR
FRACTURING IN A TABULAR TO ELONGATED
CUTTINGS HABIT; SILTY TEXTURE WITH A
DULL TO EARTHY LUSTER AND A THIN12500 MD
STRUCUTRE.12100

 
CARBONACEOUS SHALE = DARK GRAY TO
BLACKISH IN COLORING; BRITTLE TO CRUNCHY
IN TENACITY WITH BLOCKY TO SPLINTERY
FRACTURING IN A TABULAR TO WEDGELIKE
CUTTINGS HABIT; RESINOUS IN LUSTER WITH
A SMOOTH TEXTURE AND THIN IN STRUCTURE.
 
SHALE = LIGHT TO MEDIUM GRAY IN COLORING12600 MD
BRITTLE IN TENACITY WITH BLOCKY TO12200

PLANAR FRACTURING IN A TABULAR TO
WEDGELIKE CUTTINGS HABIT; WAXY TO GREASY
LUSTER WITH A SMOOTH TEXTURE AND THIN
TO LAMINAE STRUCTURE.
 
SANDSTONE = WHITE TO TRANSLUCENT TO
MEDIUM LIGHT GRAY; FRAMEWORK CONSISTS OF
MOSTLY QUARTZ WITH ABOUT 10% BLACK
LITHIC CLASTS; FINE TO MEDIUM SIZED12700 MD
GRAINS WITH FAIR TO POOR SORTING;12300

SUBROUNDED TO SUBANGULAR; FIRMLY FRIABLE
SILICA GRAIN SUPPORTED WITH SILICA
CEMENT AS SUGGESTED BY NO REACTION WITH
HCL.
 
SILTSTONE = BROWNISH GRAY TO DARK GRAY;
TENACITY IS TOUGH TO DENSE; FRACTURES
FROM BLOCKY TO OCCASSIONALY IRREGULAR;



CUTTINGS ARE MASSIVE TO TABULAR; LUSTER12800 MD
RANGES FROM EARTHY TO WAXY; TEXTURE IS12400

MOSTLY GRITTY TO SLIGHTLY SILTY; THICK
STRUCTURE.
 
SHALE = MEDIUM LIGHT GRAY TO MEDIUM DARK
GRAY; TENACITY IS DENSE TO BRITTLE;
PLANAR FRACTURING; CUTTINGS ARE PLATY TO
TABULAR; LUSTER IS DULL TO EARTHY;
TEXTURE IS SMOOTH TO SILTY; THIN TO
LAMINAE STRUCTURE.12900 MD
 

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

12500

1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas 1.5K><0 Ttl Gas
10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2 10K><325 CO2
100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

CARBONACEOUS SHALE = DARK GRAY TO BLACK;
TENACITY IS TOUGH TO DENSE; FRACTURES
FROM IRREGULAR TO BLOCKY TO SLIGHTLY
PLANAR; CUTTINGS ARE TABULAR; LUSTER IS
EARTHY TO DULL; SMOOTH TEXTURE; THIN
STRUCTURE.
 
SANDSTONE = TRANSLUCENT TO WHITE TO

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.


