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EPOCH WELL SERVICES COMMENCED LOGGING
THE PCU 296-5A 09 WELL ON 1/27/20114600

@ 4779' MD.
 
SHALE = DARK YELLOWISH BROWN TO GRAYISH
BROWN TO  MODERATE YELLOWISH BROWN;

4800 MD PLATY TO FLAKY CUTTINGS HABIT; PLANAR TO
SPLINTERY FRACTURE; EARTHY LUSTER;
MINOR AMOUNTS OF CLAY WASHED OUT DURING
CLEANING; THINLY INTERBEDDED WITH
SILTSTONE.
 4700

SHALE = DARK YELLOWISH BROWN TO VERY
DUSKY RED TO MEDIUM GRAY; PLATY TO SCALY
TO TABULAR CUTTINGS HABIT; CLAYEY TO

4900 MD
SLIGHTLY SILTY TEXTURE; DULL TO EARTHY
LUSTER; THINLY INTERBEDDED W/ SILTSTONE
AND PALE YELLOWISH BROWN SANDSTONE;
CRUMBLY TO STIFF TENACITY.
 
SHALE = DARK YELLOWISH BROWN TO MOD
YELLOWISH BROWN TO VERY DUSKY RED;4800

PLANAR TO SPLINTERY TO HACKLY FRACTURE;
DULL EARTHY TO TRACE SPARKLING LUSTER;
GRADES TO PALE YELLOWISH BROWN

5000 MD
SILTSTONE; TR FRAGMENTS OF PALE BROWN
LIMESTONE.
 
SANDSTONE = VERY DUSKY RED TO PALE
YELLOWISH BROWN TO LIGHT GRAY; HARD
TO VERY HARD; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND MINOR CALCITE4900

CEMENT; MODERATELY CALCAREOUS; VERY
FINE TO UPPER FINE GRAIN; GRADATION TO
SILTSTONE; 2-4% LITHIC FLECKS IN SAMPLE

5100 MD FRAGMENTS; INTERBEDDED WITH SILTSTONE
AND SHALE; FAIRLY SORTED; LOW TO MOD
SPHERICITY; ANGULAR TO SUBROUND; NO
VISIBLE HYDROCARBON INDICATORS.
 
SHALE = DARK YELLOWISH BROWN TO VERY
DUSKY RED TO MODERATE YELLOWISH BROWN;

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 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
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

SCALY TO WEDGELIKE TO PLATY CUTTINGS
HABIT; CLAYEY TO SILTY TEXTURE; GRADES

5200 MD
TO SILTSTONE; CRUMBLY TO STIFF TENACITY;
EARTHY LUSTER; MASSIVE STRUCTURE WITH
MOTTLED COLORS.
 
SHALE = MODERATE YELLOWISH BROWN TO
DARK YELLOWISH BROWN TO VERY DUSKY
RED; CLAYEY TO SILTY TEXTURE; PLANAR
TO SPLINTERY TO ANGULAR FRACTURE; SCALY5100
TO WEDGELIKE TO FLAKY CUTTINGS HABIT;
DULL TO EARTHY LUSTER; GRADES TO PALE

5300 MD YELLOWISH BROWN SILTSTONE.
 
SHALE = DARK YELLOWISH BROWN TO PALE
YELLOWISH BROWN MOTTLED WITH VERY
DUSKY RED; CLAYEY TO SILTY TEXTURE;
SOFT TO CRUMBLY TENACITY; DULL EARTHY
LUSTER; IRREGULAR TO ANGULAR TO PLANAR
FRACTURE; WEDGELIKE TO TABULAR TO PLATY5200

CUTTINGS HABIT; GRADATION TO SILTSTONE;

5400 MD
MINOR TO MODERATE REACTION TO HCl; TRACE
AMOUNTS OF LIMESTONE FRAGS IN SAMPLE.
 
SILTSTONE = MODERATE YELLOWISH BROWN
TO GRAYISH RED MOTTLED WITH MEDIUM GRAY;
SEMI NODULAR TO ELONGATED TO PLATY
CUTTINGS HABIT; SILTY TO GRITTY TEXTURE;
SPARKLING LUSTER; MINOR LOOSE FINE GRAIN
SAND IN SAMPLE FRAGMENTS; GRADATION TO5300

SANDSTONE.

5500 MD
 
SANDSTONE = WHITE TO LIGHT GRAY TO
MEDIUM GRAY TO BROWNISH GRAY TO A
PALE YELLOWISH BROWN COLOR; QUARTZ
FRAMEWORK WITH A MODERATE REACTION TO
A 10% HCL SOLUTION INDICATING SILICA AND
SLIGHT CALCITE CEMENTATION; UPPER FINE
TO LOWER MEDIUM GRAIN SIZE; FAIR TO WELL
SORTING; SUBANGULAR TO SUBROUND5400

ANGULARITY; MODERATE TO HIGH SPHERICITY;
5600 MD

EASILY FRIABLE TO MODERATELY HARD
HARDNESS; 10 - 30% LITHIC CLASTS IN THE
SAMPLES; INTERBEDDED WITH SILTSTONE
AND SHALE; NO ACCESSORY MINERALS
VISIBLE IN THE SAMPLE.
 
SILTSTONE =MODERATE YELLOW TO YELLOWISH
GRAY TO LIGHT OLIVE GRAY TO LIGHT GRAY
TO PALE BROWN IN COLOR; DENSE TO BRITTLE

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

5500

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
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

TENACITY; IRREGULAR TO BLOCKY FRACTURE;
5700 MD MASSIVE TO PLATY CUTTINGS HABIT; EARTHY

TO DULL LUSTER; SILTY TO GRITTY TO



GRANULAR TEXTURE; NO VISIBLE STRUCTURE
PRESENT IN THE SAMPLE; KAOLINITE CLAY
PRESENT IN THE SAMPLE AS AN ACCESSORY
MINERAL.
 
SHALE = VERY LIGHT GRAY TO GRAY TO A
GRAYISH BROWN TO GRAYISH ORANGE IN5600

COLOR; BRITTLE TO CRUMBLY TO CRUNCHY
5800 MD TENACITY; IRREGULAR TO PLANAR FRACTURE;

PLATY TO FLAKY TO WEDGELIKE TO BLADED
CUTTINGS HABIT; SMOOTH TO CLAYEY
TEXTURE; LAMINAE TO NO VISIBLE STRUCTURE
PRESENT IN THE SAMPLE; KAOLINITE CLAY
PRESENT IN THE SAMPLE AS AN ACCESSORY
MINERAL; INTERBEDDED WITH SILTSTONE AND
SANDSTONE; SAMPLE CONTAINS TRACE
AMOUNTS OF A GREEN MINERAL POSSIBLY5700

CHLORITE.
5900 MD  

SANDSTONE = WHITE TO VERY LIGHT GRAY TO
A YELLOWISH BROWN TO A BROWNISH GRAY
COLOR; QUARTZ FRAMEWORK WITH UPPER
FINE TO LOWER MEDIUM GRAIN SIZE; WELL TO
FAIR SORTING WITH SOME SAMPLES BEING
VERY WELL SORTED; ROUND TO SUBANGULAR
ANGULARITY; HIGH TO MODERATE SPHERICITY;
FROSTED GRAIN PRESENT ON SOME SAMPLES;5800

EASILY FRIABLE TO FRIABLE TO MODERATELY
6000 MD HARD HARDNESS; MODERATE TO SLIGHT

REACTION TO 10% HCL SOLUTION; SILICA
CEMENTATION WITH SOME CALCITE
CEMENTATION; KAOLINITE CLAY PRESENT AS
AN ACCESSORY MINERAL; >10 -30% LITHIC
CLASTS.
 
SILTSTONE =MODERATE YELLOW TO YELLOWISH
GRAY TO VERY LIGHT GRAY TO MEDIUM GRAY5900

TO PALE BROWN IN COLOR; DENSE TO BRITTLE
6100 MD TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO PLATY CUTTINGS HABIT; EARTHY
TO DULL LUSTER; SILTY TO GRITTY TO
GRANULAR TEXTURE; NO VISIBLE STRUCTURE
PRESENT IN THE SAMPLE; ACCESSORY
MINERALS IN THE SAMPLE INCLUDE KAOLINITE
CLAY.
 
NOTE = TRIPPING OUT OF THE HOLE TO
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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
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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
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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

LAY DOWN DIRECTIONAL TOOLS @ 6181' MD.
6200 MD  

SHALE = DUSKY YELLOWISH BROWN TO DARK
YELLOWISH BROWN MOTTLED WITH VERY
DUSKY RED; PLATY TO ELONGATED TO SEMI
WEDGELIKE CUTTINGS HABIT; CLAYEY TO
SILTY TEXTURE; EARTHY TO SLI SPARKLING
LUSTER; GRADES TO GRAYISH RED SILTSTONE.
 
SANDSTONE = OFF WHITE TO GRAYISH RED6100

MOTTLED WITH MODERATE YELLOWISH BROWN
6300 MD AND VERY DUSKY RED; PREDOMINANTLY GRAIN

SUPPORTED WITH SILICA CEMENT; WELL
SORTED; VERY FINE TO UPPER FINE GRAIN;
SUBROUND TO ANGULAR; MOD SPHERICITY;
GRADATION TO MODERATE YELLOWISH BROWN
SILTSTONE; SLIGHTLY TO MODERATELY
CALCAREOUS; 5-7% NAHCOLITE IN SAMPLE;
PALE REDDISH BROWN TO GRAYISH RED;
THINLY INTERBEDDED WITH SILTSTONE; HARD6200
TO VERY HARD; NO VISIBLE HYDROCARBON

6400 MD INDICATORS; TRACE ACCESSORY MINERAL OF
MICRO PYRITE ON SAMPLE FRAGMENTS.
 
SILTSTONE = GRAYISH RED TO PALE BROWN TO
GRAYISH BROWN TO MODERATE YELLOWISH
BROWN IN COLOR; BRITTLE TO CRUMBLY
TENACITY; IRREGULAR TO BLOCKY FRACTURE;
MASSIVE TO TABULAR CUTTINGS HABIT; DULL
TO EARTHY TO LUSTER; SILTY TO GRITTY TO6300

SLIGHTLY GRANULAR TEXTURE; THIN TO
6500 MD LAMINAE BEDDING STRUCTURES VISIBLE

IN THE SAMPLE; NO ACCESSORY MINERALS
VISIBLE IN THE SAMPLE; INTERBEDDED WITH
SANDSTONE AND SOME SHALE.
 
SANDSTONE = WHITE TO VERY LIGHT GRAY TO
MEDIUM LIGHT GRAY TO LIGHT BLUISH GRAY
TO GRAYISH BLUE GREEN TO A GRAYISH RED
TO A DARK REDDISH BROWN COLOR; QUARTZ6400

FRAMEWORK; VERY FINE TO LOWER MEDIUM
6600 MD GRAIN SIZE; VERY WELL TO FAIR SORTING;

SUBANGULAR TO SUBROUND ANGULARITY; HIGH
TO MODERATE SPHERICITY; SOME FROSTED
AND POLISHED GRAINS PRESENT IN THE
SAMPLE; SLIGHT TO NO REACTION WITH A
10% HCL SOLUTION; PRIMARILY SILICA
CEMENTATION; NO BEDDING STRUCTURES
VISIBLE IN THE SAMPLE; NO IDENTIFIABLE
ACCESSORY MINERALS PRESENT IN THE

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

6500

400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

SAMPLE; SOME SAMPLES SHOW GRADING WITH
6700 MD YELLOWISH BROWN SILTSTONE; SAMPLE

INTERBEDDED WITH SILTSTONE AND SOME
SHALE;  FEW LITHIC FRAGMENTS INCLUDED
IN THE SANDSTONE SAMPLES.
 
SILTSTONE = GRAYISH RED TO PALE BROWN TO
GRAYISH BROWN TO MODERATE YELLOWISH
BROWN IN COLOR; BRITTLE TO CRUMBLY
TENACITY; IRREGULAR TO BLOCKY TO MOTTLED6600

FRACTURE; MASSIVE TO PLATY TO TABULAR
6800 MD CUTTINGS HABIT; EARTHY TO DULL LUSTER;

SILTY TO GRITTY TEXTURE; NO VISIBLE



BEDDING STRUCTURES PRESENT.
 
SHALE = VERY LIGHT GRAY TO GRAY TO
MEDIUM GRAY TO GRAYISH BROWN IN COLOR;
BRITTLE TO CRUMBLY TO CRUNCHY AND
OCCASIONALLY PULVERULENT; IRREGULAR TO
BLOCKY TO PLANAR FRACTURE; MASSIVE TO6700

PLATY TO WEDGELIKE TO BLADED CUTTINGS
6900 MD HABIT; SMOOTH TO CLAYEY TEXTURE WITH

SOME SAMPLES BEING ALMOST SILTY; LAMINAE
TO THIN STRUCTURES VISIBLE IN THE
SAMPLES; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE.
 
CARBONACEOUS SHALE = BLACK TO VERY
DARK GRAY IN COLOR; BRITTLE TO CRUNCHY
TENACITY; IRREGULAR TO PLANAR FRACTURE;6800

PLATY TO WEDGELIKE TO BLADED CUTTINGS
7000 MD HABIT; EARTHY TO DULL TO WAXY OR GREASY

LUSTER; SMOOTH TO CLAYEY TEXTURE WITH
SOME SAMPLES BEING SLIGHTLY SILTY;
LAMINAE TO THIN STRUCTURE VISIBLE IN THE
SAMPLE; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE; INTERBEDDED WITH SHALE,
SILTSTONE AND SANDSTONE.
 
SHALE = VERY LIGHT GRAY TO GRAY TO6900

MEDIUM GRAY TO GRAYISH BROWN IN COLOR;
7100 MD BRITTLE TO CRUMBLY TO CRUNCHY AND

OCCASIONALLY PULVERULENT; IRREGULAR TO
BLOCKY TO PLANAR FRACTURE; MASSIVE TO
PLATY TO WEDGELIKE TO BLADED CUTTINGS
HABIT; SMOOTH TO CLAYEY TEXTURE WITH
SOME SAMPLES BEING ALMOST SILTY; LAMINAE
TO THIN STRUCTURES VISIBLE IN THE
SAMPLES; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE.

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

7000

400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

 
7200 MD CARBONACEOUS SHALE = BLACK TO VERY DARK

GRAY IN COLOR; DENSE TO BRITTLE TO
CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO FLAKY TO WEDGELIKE
TO BLADED CUTTINGS HABIT; EARTHY TO DULL
TO GREASY TO WAXY LUSTER; SMOOTH TO
CLAYEY TO SLIGHTLY SILTY TEXTURE; VERY
THIN TO LAMINAE BEDDING STRUCTURES
VISIBLE ON THE SAMPLES; INTERBEDDED7100

WITH SANDSTONE, SHALE AND SILTSTONE;
7300 MD TRACE AMOUNTS OF PYRITE VISIBLE IN THE

SAMPLE AS AN ACCESSORY MINERAL.
 
NOTE: LOSE RETURNS @ 7312'. REGAIN
PARTIAL RETURNS @ 7316'. FULL RETURNS @
7330'.
 
SANDSTONE = WHITE TO VERY LIGHT GRAY TO
GRAY TO MEDIUM DARK GRAY TO BROWNISH7200

GRAY TO A GRAYISH RED COLOR; QUARTZ
7400 MD FRAMEWORK; UPPER FINE TO LOWER

MEDIUM GRAIN SIZE; WELL TO FAIR SORTING
WITH 10 - 30% LITHIC FRAGMENTS INCLUDED;
SUBANGULAR TO SUBROUND ANGULARITY;
HIGH TO MODERATE SPHERICITY; FROSTED
GRAINS DUE TO MECHANICAL ABRASION;
MANY LOOSE GRAINS IN SAMPLE; FRIABLE
TO FIRMLY FRIABLE TO MODERATELY HARD;
GRAIN SUPPORTED; MODERATE REACTION7300
WITH A 10% HCL SOLUTION; NO BEDDING

7500 MD STRUCTURES VISIBLE IN THE SAMPLE; TRACE
AMOUNTS OF PYRITE VISIBLE IN THE SAMPLE
AS AN ACCESSORY MINERAL; SOME TRACE
CARBONACEOUS MATERIAL IN THE FORM OF
COAL PRESENT IN THE SAMPLE.
 
SILTSTONE = GRAY TO MEDIUM GRAY TO
A REDDISH BROWN COLOR; DENSE TO BRITTLE
TENACITY; IRREGULAR TO BLOCKY FRACTURE;7400

MASSIVE TO TABULAR CUTTINGS HABIT;
7600 MD EARTHY TO DULL LUSTER; SLITY TO GRITTY

TO GRANULAR TEXTURE; NO VISIBLE BEDDING
STRUCTURES; PYRITE VISIBLE IN SMALL
VEINS AND INCLUSIONS IN SOME OF THE
SAMPLES; SOME COAL DEGASSING IN THE
SAMPLE.
 
CARBONACEOUS SHALE = BROWNISH BLACK TO
OLIVE GRAY TO DARK GRAY; SCALY TO PLATY

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

7500

400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

TO ELONGATED CUTTINGS HABIT; CLAYEY TO
7700 MD SLIGHTLY SILTY TEXTURE; EARTHY TO SEMI

VITREOUS LUSTER; SPLINTERY TO PLANAR TO
ANGULAR FRACTURE; GRADATION TO OLIVE
GRAY SILTSTONE; THINLY INTERBEDDED WITH
COAL LAMINAE; TRACE ACCESSORY MINERAL OF
FRAMBOIDAL PYRITE AND PYRITIC VEINING.
 
NOTE: LOSE FULL RETURNS AT 7808'. GAIN
PARTIAL RETURNS AT 7820'.7600

 
7800 MD SHALE = MEDIUM GRAY TO LIGHT GRAY; PLATY

TO ELONGATED TO TABULAR CUTTINGS HABIT;
CLAYEY TEXTURE; EARTHY TO DULL LUSTER;
MINOR FLECKS OF CARBONACEOUS SHALE IN
SAMPLE FRAGMENTS; TRACE ACCESSORY
MINERAL OF PYRITE ON FRACTURED SURFACE.
 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
MOTTLED WITH OLIVE GRAY; PREDOMINANTLY7700

GRAIN SUPPORTED WITH SILICA CEMENT;
7900 MD SUBANGULAR TO SUBROUND; MODERATE

SPHERICITY; FAIR TO WELL SORTED; VERY



FINE TO FINE GRAIN; TRACE ACCESSORY
MINERALS OF CHLORITE AND MICRO PYRITE;
GRADATION TO LIGHT MED GRAY SILTSTONE;
MOD HARD TO HARD; THINLY INTERBEDDED
WITH SILTSTONE AND SHALE; NO VISIBLE
HYDROCARBON INDICATORS; 1-3% DARK LITHIC
FRAGMENTS IN SAMPLE SPECIMENS.7800

 
8000 MD SHALE = LIGHT GRAY TO MEDIUM GRAY; PLATY

TO WEDGELIKE TO SCALY CUTTINGS HABIT;
CLAYEY TO SILTY TEXTURE; EARTHY LUSTER;
TRACE CARBONACEOUS SHALE FLECKS IN
SAMPLE FRAGMENTS; TRACE ACCESSORY
MINERAL OF PYRITE ON FRACTURE SURFACE;
CRUNCHY TO HARD TENACITY.
 
SHALE = MEDIUM GRAY TO LIGHT GRAY; SCALY7900

TO ELONGATED TO PLATY CUTTINGS HABIT;
8100 MD CLAYEY TO SILTY TEXTURE; DULL TO EARTHY

LUSTER; THINLY INTERBEDDED W/ SILTSTONE;
MASSIVE STRUCTURE; TRACE ACCESSORY
MINERAL OF PYRITE.
 
SILTSTONE = MEDIUM GRAY TO LIGHT GRAY
MOTTLED WITH GRAYISH RED; TOUGH TO
CRUNCHY TENACITY; SILTY TO SUCROSIC
TEXTURE; SPARKLING TO EARTHY LUSTER;

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

8000

400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

GRADATION TO LIGHT GRAY SANDSTONE;
8200 MD WEDGELIKE TO SCALY CUTTINGS HABIT;

IRREGULAR TO PLANAR TO ANGULAR FRACTURE.
 
SHALE = LIGHT GRAY TO MEDIUM GRAY; PLATY
TO FLAKY TO TABULAR CUTTINGS HABIT;
PLANAR TO SPLINTERY TO BLOCKY CUTTINGS
HABIT; CLAYEY TO SILTY TEXTURE; DULL TO
EARTHY LUSTER; MASSIVE STRUCTURE WITH
THINLY INTERBEDDED WITH SILTSTONE.8100

 
8300 MD SHALE = MEDIUM GRAY TO LIGHT GRAY

MOTTLED WITH GRAYISH RED; PLATY TO
SCALY TO WEDGELIKE CUTTINGS HABIT; DULL
TO EARTHY LUSTER; GRADATION TO LIGHT
GRAY SILTSTONE; MASSIVE STRUCTURE WITH
THIN INTERBEDDED LAMINAE OF SILTSTONE.
 
NOTE: LOSE FULL RETURNS AT 8507'. REGAIN
PARTIAL RETURNS @ 8551'.  FULL RETURNS8200

@ 8575'.
8400 MD  

 
 
SHALE = LIGHT GRAY TO MEDIUM GRAY; PLATY
TO SCALY TO WEDGELIKE CUTTINGS HABIT;
SILTY TO MATTE TEXTURE; EARTHY LUSTER;
TRACE ACCESSORY MINERALS OF MICAS AND
PYRITE; HACKLY TO IRREGULAR TO PLANAR
FRACTURE; THINLY INTERBEDDED WITH LIGHT8300

GRAY SILTSTONE.
8500 MD  

SANDSTONE = OFF WHITE TO LIGHT GRAY;
PREDOMINANTLY LOOSE GRAINS; VERY FINE TO
UPPER FINE GRAIN; LOW TO MOD SPHERICITY;
ROUND TO SUBANGULAR; WELL SORTED;
TRANSPARENT TO TRANSLUCENT; MINOR
ABRASION DUE TO PDC BIT ACTION; TRACE
ACCESSORY MINERALS OF CHLORITE MICA AND
MICRO PYRITE; SLIGHTLY TO MODERATELY8400
CALCAREOUS; 1-3% CARBONACEOUS FLECKS IN

8600 MD PRESERVED SAMPLE SPECIMENS; 10-20% OF
SAMPLE AS PRESERVED SANDSTONE; GRADES
TO LIGHT GRAY SILTSTONE.
 
SHALE = LIGHT GRAY TO MEDIUM GRAY WITH
MINOR DARK GRAY; PLATY TO WEDGELIKE TO
ELONGATED CUTTINGS HABIT; MATTE TO SILTY
TEXTURE; EARTHY LUSTER; GRADES TO LIGHT
GRAY SILTSTONE; CRUNCHY TO MODERATE

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

8500

400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

HARD TENACITY.
8700 MD  

SILTSTONE = MEDIUM  GRAY TO LIGHT GRAY
MOTTLED WITH GRAYISH RED TO VERY DUSKY
RED; HARD TO TOUGH TENACITY; IRREGULAR
TO PLANAR FRACTURE; SILTY TO GRITTY
TEXTURE; SPARKLING TO EARTHY LUSTER;
GRADATION TO LIGHT GRAY SANDSTONE;
ELONGATED TO SCALY TO TABULAR CUTTINGS
HABIT.8600

 
8800 MD SHALE = MEDIUM GRAY MOTTLED WITH VERY

DUSKY RED TO GRAYISH RED; MATTE TO SILTY
TEXTURE; PLATY TO FLAKY TO TABULAR
CUTTINGS HABIT; SPLINTERY TO PLANAR
FRACTURE; GRADATION TO LIGHT GRAY
SILTSTONE; EARTHY TO DULL LUSTER.
 
NOTE: LOSE FULL RETURNS @ 9013' MD.
 8700

NOTE: PULLED UP 2 STANDS AND WORK PIPE
8900 MD TO BUILD UP MUD VOLUME.

 
 
 
 
 
 
 
 8800

NOTE: DUE TO LOSS OF RETURNS, SAMPLE
9000 MD LITHOLOGY WILL BE AN APPROXIMATION

UNTIL A BOTTOMS UP IS ESTABLISHED @



9145' MD.
 
NOTE: REGAIN RETURNS @ 9060' MD.
 
SANDSTONE = WHITE TO VERY LIGHT GRAY TO
MEDIUM GRAY IN COLOR; QUARTZ FRAMEWORK;
UPPER FINE TO LOWER MEDIUM GRAIN SIZE;8900

VERY WELL TO FAIR SORTING; ANGULAR TO
9100 MD SUBROUND ANGULARITY; HIGH TO MODERATE

SPHERICITY; FROSTED TO POLISHED GRAINS
VISIBLE IN THE SAMPLE; FRIABLE TO
MODERATELY HARD HARDNESS; VERY LITTLE TO
NO REACTION WITH A 10% HCL SOLUTION;
SILICA CEMENTATION; GRAIN SUPPORTED WITH
FEW LITHIC FRAGMENTS; INTERBEDDED WITH
SILTSTONE, SHALE AND CARBONACEOUS SHALE;
NO BEDDING STRUCTURES VISIBLE IN THE

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

9000

400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

SAMPLE; PYRITE VISIBLE IN THE SAMPLE AS
9200 MD AN ACCESSORY MINERAL.

 
SHALE = LIGHT GRAY TO GRAY TO MEDIUM
GRAY IN COLOR; BRITTLE TO CRUNCHY TO
SLIGHTLY PULVERULENT IN TENACITY;
PLANAR TO SPLINTERY FRACTURE; PLATY TO
FLAKY  TO WEDGELIKE TO BLADED CUTTINGS
HABIT; DULL TO EARTHY LUSTER; SMOOTH TO
CLAYEY TEXTURE; LAMINAE BEDDING SURFACES9100

VISIBLE IN SOME SAMPLES; PYRITE VISIBLE
9300 MD IN THE SAMPLE AS AN ACCESSORY MINERAL;

EVIDENCE OF FRACTURE FILL VISIBLE IN THE
SAMPLE.
 
SILTSTONE = DARK GRAY TO MEDIUM GRAY TO
A GRAYISH ORANGE COLOR; TOUGH TO DENSE
TO BRITTLE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; MASSIVE TO TABULAR CUTTINGS
HABIT; DULL TO EARTHY LUSTER; SILTY TO9200

GRITTY TO SLIGHTLY GRANULAR TEXTURE;
9400 MD NO VISIBLE BEDDING STRUCTURE; NO

VISIBLE ACCESSORY MINERALS.
 
SANDSTONE = WHITE TO LIGHT GRAY TO
MEDIUM GRAY IN COLOR; QUARTZ FRAMEWORK;
UPPER FINE TO LOWER MEDIUM GRAIN SIZE;
MANY LOOSE GRAIN IN SAMPLE; WELL TO
SLIGHTLY POOR SORTING; ANGULAR TO
ROUNDED GRAINS; HIGH TO MODERATE9300

SPHERICITY; EASILY FRIABLE TO MODERATELY
9500 MD HARD; MODERATE REACTION TO HCL; GRAIN

SUPPORTED; LITHIC FRAGMENTS RANGE FROM
FEW 10% TO MODERATE <30%; NO VISIBLE
ACCESSORY MINERALS PRESENT IN THE
SAMPLE; INTERBEDDED WITH SILTSTONE,
SHALE AND CARBONACEOUS SHALE.
 
SHALE = LIGHT GRAY TO GRAY TO MEDIUM
GRAY IN COLOR; BRITTLE TO CRUNCHY TO9400

SLIGHTLY PULVERULENT IN TENACITY;
9600 MD PLANAR TO SPLINTERY FRACTURE; PLATY TO

FLAKY  TO WEDGELIKE TO BLADED CUTTINGS
HABIT; DULL TO EARTHY LUSTER; SMOOTH TO
CLAYEY TEXTURE; LAMINAE BEDDING SURFACES
VISIBLE IN SOME SAMPLES; PYRITE VISIBLE
IN THE SAMPLE AS AN ACCESSORY MINERAL;
EVIDENCE OF FRACTURE FILL VISIBLE IN THE
SAMPLE.
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9500
400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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 = BLACK TO VERY DARK
9700 MD GRAY IN COLOR; DENSE TO BRITTLE TO

CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO FLAKY TO WEDGELIKE
TO BLADED CUTTINGS HABIT; EARTHY TO DULL
TO GREASY TO WAXY LUSTER; SMOOTH TO
CLAYEY TO SLIGHTLY SILTY TEXTURE; VERY
THIN TO LAMINAE BEDDING STRUCTURES
VISIBLE ON THE SAMPLES; INTERBEDDED
WITH SANDSTONE, SHALE AND SILTSTONE.9600

 
9800 MD SANDSTONE = WHITE TO LIGHT GRAY TO

MEDIUM GRAY IN COLOR; QUARTZ FRAMEWORK;
UPPER FINE TO LOWER MEDIUM GRAIN SIZE;
MANY LOOSE GRAIN IN SAMPLE; WELL TO
SLIGHTLY POOR SORTING; ANGULAR TO
ROUNDED GRAINS; HIGH TO MODERATE
SPHERICITY; EASILY FRIABLE TO MODERATELY
HARD; MODERATE REACTION TO HCL; GRAIN
SUPPORTED; 10 - 40% LITHIC FRAGMENTS9700

INCLUDED IN THE SAMPLES; NO ACCESSORY
9900 MD MINERALS VISIBLE IN THE SAMPLE.

 
SILTSTONE = MEDIUM GRAY TO OLIVE GRAY;
PLATY TO SCALY TO WEDGELIKE CUTTINGS
HABIT; SILTY TO GRITTY TEXTURE; THINLY
INTERBEDDED WITH SANDSTONE AND
CARBONACEOUS SHALE; SPARKLING TO SEMI
EARTHY LUSTER; HARD TO CRUNCHY TENACITY;
IRREGULAR TO BLOCKY TO HACKLY FRACTURE;9800

TRACE LOOSE UPPER VERY FINE GRAIN SAND
10000 MD IN SAMPLE FRAGMENTS.

 
NOTE: TD INTERMEDIATE SECT @ 10051' MD
(9854' TVD) ON 01/30/2011.
 
NOTE: RESUME DRILLING OF PRODUCTION
SECTION ON 04/08/2011
 
SANDSTONE = WHITE TO OFF WHITE TO LIGHT9900

GRAY IN COLOR; QUARTZ FRAMEWORK; UPPER
10100 MD FINE TO LOWER MEDIUM GRAIN SIZE; VERY

WELL TO WELL SORTING; SUBROUND TO



SUBANGULAR; HIGH TO MODERATE SPHERICITY;
HIGHLY REACTIVE TO A 10% HCL SOLUTION;
GRAIN SUPPORTED; MANY LOOSE GRAINS IN
THE SAMPLE; FEW LITHIC CLASTS INCLUDED
IN THE SAMPLES; FROSTED GRAINS VISIBLE
IN THE SAMPLE; NO ACCESSORY MINERALS
VISIBLE IN THE SAMPLE.

<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP<300 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

10000

400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas 400><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

 
10200 MD NOTE: LOSE PARTIAL FLOW @ 10266' WITH

MINIMAL CHANGE IN LOSSES.
 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND SOME KAOLIN
CEMENT; VERY FINE TO UPPER FINE GRAIN;
MODERATE TO HIGH SPHERICITY; SUBROUND
TO SUBANGULAR; WELL SORTED; SOFT TO10100

MODERATELY HARD; ABUNDANT LOOSE GRAIN
10300 MD SAND AT SAMPLE DEPTH OF 10260'; VERY

FINE TO UPPER FINE GRAIN; TRANSLUCENT TO
TRANSPARENT; FROSTED SURFACE FEATURES;
INTERBEDDED WITH THIN COAL LAMINAE;
HIGH GAS ASSOCIATED WITH SOFT SANDSTONE
INTERBEDDED WITH THIN COAL SEAMS.
 
NOTE: LOSE PARTIAL FLOW @ 10388' WITH
MINIMAL CHANGE IN LOSSES.10200

 
10400 MD SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND KAOLIN CEMENT;
SOFT TO MODERATELY HARD; INTERBEDDED

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
WITH THIN COAL LAMINAE; SOME LOOSE GRAIN
SAND; SUBROUND TO SUBANGULAR; MODERATE
SPHERICITY; WELL SORTED; HIGH CONTENT OF
ARGILLACEOUS CEMENT; 1-3% SEDIMENTARY
LITHICS AND CARBONACEOUS MATERIAL; HIGH10300

GAS ASSOCIATED WITH SOFT SANDSTONE.
10500 MD  

SILTSTONE = LIGHT GRAY TO DARK GRAY TO
BROWNISH GRAY TO LIGHT OLIVE GRAY IN
COLOR; DENSE TO BRITTLE TO CRUMBLY
TENACITY; IRREGULAR TO BLOCKY FRACTURE;
MASSIVE TO TABULAR CUTTINGS HABIT; DULL
TO EARTHY LUSTER; SILTY TO GRITTY
TEXTURE; LAMINAE TO THIN BEDDING
STRUCTURE VISIBLE IN SOME SAMPLES; NO10400

ACCESSORY MINERALS VISIBLE IN THE
10600 MD SAMPLE.

 
CARBONACEOUS SHALE = DARK GRAY TO BLACK
IN COLOR; BRITTLE TO CRUNCHY TENACITY;
PLANAR TO SPLINTERY FRACTURE; PLATY TO
TABULAR TO BLADED CUTTINGS HABIT; EARTHY
TO DULL LUSTER; SMOOTH TO CLAYEY TO
SLIGHTLY SILTY TEXTURE; LAMINAE TO THIN
BEDDING STRUCTURE VISIBLE IN THE SAMPLE;

<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

10500

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

NO ACCESSORY MINERALS VISIBLE IN THE
10700 MD SAMPLE; INTERBEDDED WITH SILTSTONE,

SANDSTONE AND SOME SHALE.
 
SILTSTONE = MEDIUM GRAY TO OLIVE GRAY;
HARD TO CRUNCHY TENACITY; IRREGULAR TO
BLOCKY FRACTURE; WEDGELIKE TO PLATY
TO TABULAR CUTTINGS HABIT; SILTY TO
SUCROSIC TEXTURE; SPARKLING TO EARTHY
LUSTER; GRADES TO LIGHT GRAY SANDSTONE;10600
INTERBEDDED WITH SHALE AND SANDSTONE.

10800 MD  
NOTE: LOSE PARTIAL FLOW @ 10883' WITH
MODERATE CHANGE IN LOSSES.
 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND ARGILLACEOUS
CEMENT; 1-3% CARBONACEOUS MATERIAL AND
SEDIMENTARY FRAGMENTS; TR INTERBEDDED10700

COAL SEAMS; MODERATE TO HIGH SPHERICITY;
10900 MD WELL SORTED; SUBROUND TO SUBANGULAR;

EASILY FRIABLE TO MODERATELY HARD; SOME
LOOSE VERY FINE GRAIN SAND; OPAQUE TO
TRANSPARENT; WELL SORTED; NO VISIBLE
HYDROCARBON INDICATORS.
 
NOTE: LOSE PARTIAL FLOW @ 10968' WITH
MODERATE CHANGE IN LOSSES.
 10800

SHALE = MEDIUM GRAY TO DARK GRAY TO
11000 MD OLIVE GRAY; PLATY TO ELONGATED TO SEMI

TABULAR CUTTINGS HABIT; MATTE TO SILTY
TEXTURE; EARTHY TO DULL LUSTER; GRADES
TO MEDIUM GRAY SILTSTONE; INTERBEDDED
WITH SILTSTONE AND CARBONACEOUS SHALE.
 
CARBONACEOUS SHALE = DARK GRAY TO BLACK
IN COLOR; BRITTLE TO CRUNCHY TENACITY;
IRREGULAR TO PLANAR FRACTURE; PLATY TO10900

TABULAR TO WEDGELIKE TO BLADED CUTTINGS
11100 MD HABIT; EARTHY TO DULL LUSTER; SMOOTH TO

CLAYEY TO SLIGHTLY SILTY TEXTURE; NO TO
LAMINAE BEDDING STRUCTURE VISIBLE IN
SOME SAMPLES; NO ACCESSORY MINERALS
VISIBLE IN THE SAMPLE; TRACE COAL
OBSERVED DEGASSING IN THE SAMPLE.
 
SILTSTONE = LIGHT GRAY TO DARK GRAY TO
BROWNISH GRAY TO LIGHT OLIVE GRAY IN

<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

11000

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

COLOR; DENSE TO BRITTLE TO CRUMBLY
11200 MD TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL



TO EARTHY LUSTER; SILTY TO GRITTY
TEXTURE; LAMINAE TO THIN BEDDING
STRUCTURE VISIBLE IN SOME SAMPLES; NO
ACCESSORY MINERALS VISIBLE IN THE
SAMPLE.
 
SANDSTONE = LIGHT OLIVE GRAY TO OFF11100

WHITE TO LIGHT GRAY; PREDOMINANTLY GRAIN
11300 MD SUPPORTED; SILICA CEMENT WITH MODERATELY

HIGH ARGILLACEOUS COMPONENT; SOFT TO
MODERATELY HARD; WELL SORTED; THINLY
INTERBEDDED WITH COAL/CARBONACEOUS
SHALE LAMINAE; MODERATE SPHERICITY; VERY
FINE TO UPPER FINE GRAIN; MODERATE TO
HIGHLY CALCAREOUS; ABUNDANT LOOSE LOWER
FINE GRAIN SAND FROM 11310' TO 11370'
SAMPLE DEPTH; TRANSLUCENT TO CLEAR;11200

ROUND TO SUBANGULAR; WELL SORTED; NO
11400 MD VISIBLE HYDROCARBON INDICATORS.

 
NOTE: POOH FOR NEW BIT @ 11451' MD ON
04/11/2011.
 
NOTE: RESUME DRILLING ON 04/12/2011
 
SILTSTONE = LIGHT GRAY TO DARK GRAY TO
BROWNISH GRAY TO LIGHT OLIVE GRAY IN11300

COLOR; DENSE TO BRITTLE TO CRUMBLY
11500 MD TENACITY; IRREGULAR TO BLOCKY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL
TO EARTHY LUSTER; SILTY TO GRITTY
TEXTURE; LAMINAE TO THIN BEDDING
STRUCTURE VISIBLE IN SOME SAMPLES; NO
ACCESSORY MINERALS VISIBLE IN THE
SAMPLE.
 
NOTE: FORMATION GAS UPHOLE BLEEDING INTO11400

WELLBORE DURING CONNECTION.  PRE-CONN
11600 MD GASES FROM AROUND 2400 STROKES APPEAR

ON MUDLOG.
 
SANDSTONE = WHITE TO OFF WHITE TO LIGHT
GRAY TO MEDIUM GRAY TO BROWNISH GRAY
IN COLOR; QUARTZ FRAMEWORK; UPPER FINE
TO LOWER MEDIUM GRAIN SIZE; WELL TO FAIR
SORTING; SUBROUND TO SUBANGULAR; HIGH
TO MODERATE SPHERICITY; SOME FROSTED

<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

11500

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

GRAINS PRESENT; FIRMLY FRIABLE TO
11700 MD MODERATELY HARD; GRAIN SUPPORTED;

REACTIVE WITH A 10% HCL SOLUTION;
CALCITE CEMENTATION; 10% TO 30% LITHIC
CLASTS; NO ACCESSORY MINERALS PRESENT
IN THE SAMPLE.
 
CARBONACEOUS SHALE = BROWNISH BLACK TO
DARK GRAY TO OLIVE GRAY; PLANAR TO SEMI
SPLINTERY TO BLOCKY FRACTURE; TABULAR11600

TO PLATY TO WEDGELIKE CUTTINGS HABIT;
11800 MD EARTHY TO VITREOUS LUSTER; INTERBEDDED

WITH THIN COAL LAMINAE; TRACE VISIBLE
DEGASSING ON SOME FRAGMENTS; MATTE TO
ABRASIVE TEXTURE; GRADES TO OLIVE GRAY
SILTSTONE.
 
SILTSTONE = OLIVE GRAY TO MEDIUM GRAY TO
DARK GRAY; PLATY TO SLI ELONGATED TO
TABULAR CUTTINGS HABIT; GRITTY TO11700
SUCROSIC TEXTURE; SPARKLING TO EARTHY

11900 MD LUSTER; GRADES TO LIGHT GRAY SANDSTONE;
INTERBEDDED WITH CARBONACEOUS SHALE
AND SANDSTONE.
 
COAL = BLACK TO BROWNISH BLACK; PLANAR
TO SUBCONCHOIDAL TO ANGULAR FRACTURE;
VITREOUS TO EARTHY LUSTER; TABULAR TO
ELONGATED TO PLATY CUTTINGS HABIT;
SMOOTH TO MATTE TEXTURE; INTERBEDDED11800

WITH THIN CARBONACEOUS SHALE AND
12000 MD OLIVE GRAY SANDSTONE; VISIBLE DEGASSING

FROM SAMPLE FRAGMENTS.
 
CARBONACEOUS SHALE = OLIVE GRAY TO DARK
GRAY TO BROWNISH BLACK; MATTE TO SEMI
SILTY TEXTURE; EARTHY TO SEMI VITREOUS
LUSTER; SPLINTERY TO PLANAR TO ANGULAR
FRACTURE; TABULAR TO PLATY  CUTTINGS
HABIT; INTERBEDDED WITH THIN COAL11900

LAMINAE; NO VISIBLE DEGASSING FROM
12100 MD SAMPLE FRAGMENTS.

 
SANDSTONE = LIGHT OLIVE GRAY TO OFF
WHITE; PREDOMINANTLY GRAIN SUPPORTED
WITH SILICA AND MINOR AMOUNTS OF LIGHT
OLIVE GRAY ARGILLACEOUS CEMENT; WELL
SORTED; MODERATE SPHERICITY;  SUBROUND
TO SUBANGULAR; VERY FINE TO FINE GRAIN;
INTERBEDDED WITH THIN COAL LAMINAE;

<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

12000

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

MODERATE HARD TO FIRM FRIABLE; TRACE
12200 MD AMOUNTS OF SEDMENTARY LITHICS AND

CARBONACEOUS MATERIAL; GRADES TO OLIVE
GRAY SILTSTONE.
 
SILTSTONE = OLIVE GRAY TO DARK GRAY TO
MEDIUM GRAY; SPARKLING TO EARTHY LUSTER;
GRITTY TO SUCROSIC TEXTURE; IRREGULAR TO
BLOCKY TO PLANAR FRACTURE; TABULAR TO
WEDGELIKE TO PLATY CUTTINGS HABIT; GRADE12100

TO LIGHT GRAY SANDSTONE; INTERBEDDED
12300 MD WITH CARBONACEOUS SHALE AND SANDSTONE.

 



SILTSTONE = MEDIUM GRAY TO MEDIUM DARK
GRAY TO GRAYISH BLACK TO BROWNISH GRAY
TO OLIVE GRAY IN COLOR; TOUGH TO DENSE
TO BRITTLE TENACITY; IRREGULAR TO BLOCKY
TO PLANAR FRACTURE; MASSIVE TO PLATY
CUTTINGS HABIT; EARTHY TO DULL LUSTER;
SILTY TO GRITTY TO TEXTURE; THIN TO12200

LAMINAE STRUCTURE VISIBLE IN SOME
12400 MD SAMPLES; INTERBEDDED WITH SANDSTONE AND

CARBONACEOUS SHALE.
 
NOTE: LOSE PARTIAL FLOW @ 12422' WITH
MODERATE CHANGE IN LOSSES.
 
CARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK IN COLOR; BRITTLE TO CRUNCHY
TENACITY; IRREGULAR TO PLANAR FRACTURE;12300

PLATY TO WEDGELIKE TO BLADED CUTTINGS
12500 MD HABIT; EARTHY TO DULL TO SLIGHTLY WAXY

LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
TO LAMINAE STRUCTURE VISIBLE; NO
ACCESSORY MINERALS VISIBLE.
 
SANDSTONE = WHITE TO OFF WHITE TO LIGHT
GRAY TO MEDIUM GRAY TO BROWNISH GRAY
IN COLOR; QUARTZ FRAMEWORK; UPPER FINE
TO LOWER MEDIUM GRAIN SIZE; WELL TO FAIR12400

SORTING; SUBROUND TO SUBANGULAR; HIGH
12600 MD TO MODERATE SPHERICITY; SOME FROSTED

GRAINS PRESENT; FIRMLY FRIABLE TO
MODERATELY HARD; GRAIN SUPPORTED;
SLIGHT TO NO REACTION WITH A 10% HCL
SOLUTION INDICATING SILICA CEMENTATION;
INTERBEDDED WITH SILTSTONE, CARBONACEOUS
SHALE AND COAL; COAL OBSERVED DEGASSING
IN THE SAMPLE; NO ACCESSORY MINERALS
VISIBLE IN THE SAMPLE.

<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

12500

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

 
12700 MD NOTE: HIGH GAS AT 12710' FROM WORKING ON

PLUG NOZZLE AT BIT.
 
COAL = BLACK IN COLOR; CRUMBLY TENACITY;
IRREGULAR TO BLOCKY TO CONCHOIDAL
FRACTURE; MASSIVE CUTTINGS HABIT; WAXY
TO GREASY TO RESINOUS LUSTER; SMOOTH
TEXTURE; NO VISIBLE STRUCTURE; OBSERVED
DEGASSING IN THE SAMPLE.12600

 
12800 MD SANDSTONE = OFF WHITE TO LIGHT OLIVE

GRAY TO LIGHT GRAY; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND KAOLIN CEMENT;
ROUND TO SUBANGULAR; MODERATE TO HIGH
SPHERICITY; WELL SORTED; 1-3% COAL/
CARBONACEOUS SHALE FLECKS; FIRM FRIABLE
TO HARD; VERY FINE TO UPPER FINE GRAIN;
ABUNDANT LOOSE GRAIN SAND; VERY FINE TO
FINE TO LOWER MEDIUM GRAIN; TRANSLUCENT12700

TO TRANSPARENT; MINOR ABRASION ON GRAINS
12900 MD DUE TO POSSIBLE PDC BIT ACTION; NO

VISIBLE HYDROCARBON INDICATORS; INTERBED
WITH THIN CARBONACEOUS SHALE LAMINAE.
 
CARBONACEOUS SHALE = OLIVE GRAY TO
BROWNISH BLACK TO DARK GRAY; PLATY TO
WEDGELIKE CUTTINGS HABIT; SPLINTERY TO
PLANAR TO ANGULAR FRACTURE; MATTE TO
ABRASIVE TEXTURE; INTERBEDDED WITH THIN12800
COAL LAMINAE; VISIBLE DEGASSING ALONG

13000 MD FRACTURES; EARTHY TO VITREOUS LUSTER.
 
SILTSTONE = OLIVE GRAY TO MEDIUM GRAY;
IRREGULAR TO PLANAR TO HACKLY FRACTURE;
SPARKLING TO SEMI EARTHY LUSTER; GRITTY
TO SUCROSIC TEXTURE; GRADES TO LIGHT
GRAY SANDSTONE; INTERBEDDED W/ BROWNISH
GRAY CARBONACEOUS SHALE AND OLIVE GRAY
SANDSTONE; CRUNCHY TO HARD TENACITY.12900

 
13100 MD COAL = BLACK TO BROWNISH BLACK; BLOCKY

TO SUBCONCHOIDAL TO SPLINTERY FRACTURE;
VITREOUS TO SLIGHTLY EARTHY LUSTER;
TABULAR TO PLATY TO ELONGATED CUTTINGS
HABIT; SMOOTH TO MATTE TEXTURE; INTERBED
W/ CARBONACEOUS SHALE; VISIBLE DEGASSING
FROM SAMPLE FRAGMENTS.
 
SILTSTONE = MEDIUM GRAY TO MEDIUM DARK

<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

13000

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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 GRAYISH BLACK TO BROWNISH GRAY
13200 MD TO OLIVE GRAY IN COLOR; TOUGH TO DENSE

TO BRITTLE TENACITY; IRREGULAR TO BLOCKY
TO PLANAR FRACTURE; MASSIVE TO PLATY
CUTTINGS HABIT; EARTHY TO DULL LUSTER;
SILTY TO GRITTY TO TEXTURE; THIN TO
LAMINAE STRUCTURE VISIBLE IN SOME
SAMPLES; INTERBEDDED WITH SANDSTONE,
CARBONACEOUS SHALE AND SOME COAL; NO
ACCESSORY MINERALS VISIBLE IN THE13100

SAMPLE.
13300 MD  

CARBONACEOUS SHALE = GRAYISH BLACK TO
BLACK IN COLOR; BRITTLE TO CRUNCHY
TENACITY; IRREGULAR TO PLANAR FRACTURE;
PLATY TO WEDGELIKE TO BLADED CUTTINGS
HABIT; EARTHY TO DULL TO SLIGHTLY WAXY
LUSTER; SMOOTH TO CLAYEY TEXTURE;
LAMAINAE TO NO VISIBLE STRUCTURE PRESENT
IN THE SAMPLE; INTERBEDDED WITH13200

SANDSTONE AND SILTSTONE; TRACE COAL
13400 MD VISIBLE IN THE SAMPLE.

 



SANDSTONE = OLIVE GRAY TO OFF WHITE TO
LIGHT GRAY; PREDOMINANTLY GRAIN SUPPORT
WITH SILICA AND MINOR KAOLIN CEMENT;
WELL SORTED; MODERATE SPHERICITY; VERY
FINE TO FINE GRAIN; 2-4% CARBONACEOUS
MATERIAL; THINLY INTERBEDDED WITH COAL
LAMINAE; FIRM FRIABLE TO HARD; ROUND TO13300

SUBANGULAR; MINOR AMOUNTS OF LOOSE VERY
13500 MD FINE GRAIN SAND; CLEAR TO OPAQUE; NO

VISIBLE HYDROCARBON INDICATORS; SLIGHT
TO MODERATE REACTION TO HCl.
 
SILTSTONE = OLIVE GRAY TO DARK GRAY;
HARD TO CRUNCHY TENACITY; IRREGULAR TO
PLANAR FRACTURE; WEDGELIKE TO PLATY TO
TABULAR CUTTINGS HABIT; GRITTY TO SILTY
TEXTURE; SPARKLING TO EARTHY LUSTER;13400

INTERBEDDDED WITH CARBONACEOUS SHALE/
13600 MD SANDSTONE; TR FLECKS OF CARBONACEOUS

MATERIAL IN SAMPLE FRAGMENTS.
 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND MINOR KAOLIN
CEMENT; ARGILLACEOUS FILLED INTERSTICES;
WELL SORTED; VERY FINE TO LOWER FINE
GRAIN; SUBROUND TO SUBANGULAR; THIN

<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP<100 0>ROP
<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB<80 0>Avg WOB

13500

1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas 1K><0 Ttl Gas
40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 CO2 40K><0 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

COAL LAMINAE INTERBEDDED IN SAMPLE
13700 MD FRAGMENTS; FIRM FRIABLE TO HARD; ABUND

LOOSE GRAINS AT SAMPLE DEPTH 11740 AND
13770'; TRANSLUCENT TO CLEAR; FINE TO
LOWER MEDIUM GRAIN; ROUND TO SUBANG.
 
NOTE: TD WELL ON 04/15/2011 AT 13772' MD
(13574' TVD)

The log data, interpretations and recommendation provided by Canrig are inferences and assumptions based on measurements of drilling fluids.  Such inferences and assumptions are not infallible and reasonable professionals 
may differ.  Canrig does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Canrig, its officers, agents or employees.  Canrig 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.


