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ALL SAMPLE COLOR DESCRIPTIONS REFERENCED
TO THE G.S.A. ROCK COLOR CHART.
 
ROCK CHARACTERISTICS AND CONSTITUENTS
ARE LISTED FROM MOST ABUNDANT TO LEAST
ABUNDANT PERCENTAGE OF SAMPLE.

200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

4500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE  
GAS CALIBRATED TO S.P.L.W.A.
STANDARDS (2% ME = 100 UNITS).
GAS CHROMOTOGRAPHY EQUIPMENT CALIB
TO A TEST GAS COMPOSED OF THE FOLLOWING:
 
METHANE = 10,130 PPM
ETHANE = 1,010 PPM
PROPANE = 1,000 PPM
I-BUTANE = 1,000 PPM4600

N-BUTANE = 1,000 PPM
I-PENTANE = 1,000 PPM
N-PENTANE = 1,010 PPM
 
EPOCH WELL SERVICES COMMENCED LOGGING

 01/16/2011 THE PCU 296-5A10 WELL AT 4664' MD ON
 CALIB GAS EQUIPMENT  DAY TOUR 01/16/2011.

 NB #3 FX 65 9.875" PDC  
 JETS 6x12 IN AT 4664' SHALE = PALE YELLOWISH GRAY TO MODERATE

          CG 0u YELLOWISH BROWN; PLATY TO SCALY CUTTINGS4700

HABIT; SILTY TO CLAYEY TEXTURE; GRADES
TO SILTSTONE; THINLY INTERBEDDED WITH
SANDSTONE; HIGH CONTENT OF CLAYSTONE
WASHED OUT DURING CLEANING PROCESS; DULL
EARTHY LUSTER; TRACE AMOUNTS OF
LIMESTONE IN SAMPLE.
 
SILTSTONE = MODERATE YELLOWISH BROWN TO
PALE YELLOWISH BROWN TO GRAYISH RED;

          CG 0u HARD TO CRUNCHY; SILTY TO GRITTY TEXT;4800

SPARKLING TO EARTHY LUSTER; GRADES TO
SANDSTONE; THINLY INTERBEDDED WITH
SHALE; PLATY TO SCALY TO TABULAR
CUTTINGS HABIT.
 
SHALE = MODERATE YELLOWISH BROWN TO
GRAYISH RED; PLATY TO WEDGELIKE TO SEMI
ELONGATED; CLAYEY TO SILTY TEXTURE;

          CG 0u GRADES TO SILTSTONE; DULL EARTHY LUSTER;
IRREGULAR TO SPLINTERY TO HACKLY FRAC.4900

 
SHALE = MODERATE YELLOWISH BROWN TO
PALE YELLOWISH GRAY WITH SOME GRAYISH
RED; PLATY TO WEDGELIKE TO FLAKY CUTTING
HABIT; CLAYEY TO SILTY TEXTURE; 20-30%
CLAY WASHED OUT DURING CLEANING PROCESS;
EARTHY LUSTER; GRADES TO SILTSTONE.
 

          CG 0u NOTE: PARTIAL LOSS OF RETURNS @ 5062'
WITH FULL RETURNS BY 5071'.

200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

5000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE  
SHALE = MOD YELLOWISH BROWN TO PALE
YELLOWISH GRAY MINOR GRAYISH RED; PLATY
TO SCALY TO TABULAR CUTTINGS HABIT;
CLAYEY TO SILTY TEXTURE; EARTHY LUSTER;
GRADES TO PALE YELLOWISH GRAY SILTSTONE;
SOFT TO HARD TENACITY.

          CG 83u  
SANDSTONE = OFF WHITE TO VERY LIGHT
GRAY TO MINOR PALE RED; HARD TO MODERATE5100

FRIABLE; ANGULAR TO SUB ROUND; WELL
SORTED; VERY FINE TO FINE GRAIN WITH TR
MEDIUM GRAIN; LOW TO MOD SPHERICITY;
1-3% DARK LITHIC FLECKS IN SAMPLE FRAGS;
GRADES TO LIGHT GRAY TO PALE YELLOWISH
GRAY SILTSTONE; THINLY INTERBEDDED WITH
SILTSTONE AND SHALE; PREDOMINANTLY GRAIN

          CG 33u SUPPORTED W/ SILICA AND CALCITE CEMENT;
MODERATELY TO HIGHLY CALCAREOUS; TRACE
MICAS IN SAMPLE FRAGMENTS.5200

 
SHALE = MODERATE YELLOWISH BROWN TO
PALE YELLOWISH; PLATY TO SCALY TO
WEDGELIKE CUTTINGS HABIT; CLAYEY TO
SILTY TEXTURE; EARTHY LUSTER; GRADES TO
SILTSTONE; TRACE AMOUNTS OF FINE GRAIN

          CG 253u SAND IN SAMPLE FRAGMENTS.
 
SHALE = PALE YELLOWISH GRAY TO MODERATE
YELLOWISH BROWN WITH MINOR GRAYISH5300

RED; PLATY TO WEDGELIKE TO TABULAR
CUTTINGS HABIT; DULL EARTHY LUSTER;
GRADATION AND THINLY INTERBEDDED WITH
SILTSTONE.
 
SILTSTONE = MEDIUM GRAY TO MODERATE

          CG 31u YELLOWISH BROWN TO PALE YELLOWISH
GRAY; SILTY TO GRITTY TEXTURE; SPARKLING
TO EARTHY LUSTER; GRADES TO LIGHT GRAY



SANDSTONE; THINLY INTERBEDDED WITH5400

SHALE AND SANDSTONE.
 
SILTSTONE = MODERATE YELLOWISH BROWN
TO PALE YELLOWISH GRAY TO LIGHT GRAY;
HARD TENACITY; PLATY TO SCALY TO TABULAR

          CG 23u CUTTINGS HABIT; SILTY TO GRITTY TEXTURE;
MINOR AMOUNTS OF LOOSE SAND IN SAMPLE
FRAGMENTS.
 
NOTE: UP HOLE GASSES BLEEDING INTO WELL

200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

5500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE BORE DURING CONNECTIONS AROUND 3450
STROKES.
 
SHALE = MEDIUM LIGHT GRAY TO LIGHT

          CG 46u BLUISH GRAY TO MODERATE GREENISH YELLOW;
BRITTLE TO SLIGHTLY DENSE TENACITY;

  NIGHT TOUR CUTTINGS ARE SEMI PLATY TO TABULAR;
PLANAR TO BLOCKY FRACTURING; DULL TO
EARTHY LUSTER; SMOOTH TO SLIGHTLY SILTY
TEXTURE; THIN TO SEMI THICK STRUCTURE;5600

SOME AREAS APPEAR TO BE GRADING TOWARDS
SILTSTONE.
 
SANDSTONE= MED LIGHT GRAY TO BROWNISH

          CG 20u GRAY TO LIGHT OLIVE GRAY TO OCCASIONALLY
TRANSLUCENT; QUARTZ FRAMEWORK WITH
APPROXIMATELY 10% TO 15% BLACK TO
BROWNISH BLACK LITHIC CLASTS INTERBEDDED
FINE TO MEDIUM SIZED GRAINS WITH WELL
TO FAIR SORTING; SUBROUNDED TO

     MAX GAS 50u

5700

SUBANGULAR WITH MODERATE SPHERICITY;
MODERATE HARD TO FIRMLY FRIABLE TO
OCCASIONALLY FRIABLE; GRAIN SUPPORT;
MODERATE TO STRONG REACTION WITH DILUTE

  CLEAN POSSUM BELLY HCL SUGGESTS SOME CALCAREOUS CEMENT.
 
SILTSTONE = DUSKY YELLOW TO MODERATE
OLIVE BROWN TO MODERATE GRAY; BRITTLE TO
CRUMBLY TENACITY; FRACTURES FROM BLOCKY
TO IRREGULAR; CUTTINGS ARE TABULAR TO

     MAX GAS 587u

5800

SLIGHTLY PLATY; EARTHY TO DULL LUSTER;
SILTY TO GRITTY TEXTURE; THIN STRUCTURE.
 

          CG 43u SANDSTONE = WHITE TO LIGHT GRAY TO
TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK;
FINE TO COARSE GRAINED WITH POOR SORTING
ANGULAR TO SUBROUNDED WITH LOW
SPHERICITY; FIRMLY FRIABLE TO MODERATE
HARD; ABUNDANT LOOSE GRAIN IN SAMPLE;
STRONG TO MODERATE REACTION WITH HCL5900

SUGGESTS CALCITE CEMENT; MOSTLY GRAIN
SUPPORT IN THE SAMPLE, WITH SOME

          CG 69u SPECIMENS DISPLAYING CALCITE MATRIX
SUPPORT; OCCASIONALLY GRADING INTO
SILTSTONE WITH SOME SILTSTONE
INTERBEDDED; NO OTHER VISIBLE BEDDING
STRUCTURE.
 
SHALE = MEDIUM BLUISH GRAY TO DUSKY
YELLOW TO MODERATE GREENISH YELLOW;

200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas 200><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

6000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE SLIGHTLY DENSE TO BRITTLE TENACITY;
PLANAR TO SLIGHTLY BLOCKY TO OCCASIONAL

          CG 52u SPLINTERY FRACTURING; CUTTINGS ARE PLATY
TO SCALY TO TABULAR; DULL TO WAXY LUSTER
SMOOTH TO SOMETIMES SILTY TEXTURE; THIN

     MAX GAS 132u TO LAMINAE STRUCTURE.
 
SILTSTONE = DUSKY YELLOW TO MODERATE
OLIVE BROWN TO MEDIUM GRAY; TENACITY IS
BRITTLE TO SLIGHTLY DENSE TO SLIGHTLY6100

CRUMBLY; IRREGULAR TO BLOCKY TO SLIGHTLY
          CG 87u PLANAR FRACTURING; CUTTINGS ARE PLATY TO

TABULAR; EARTHY TO DULL TO OCCASIONALLY
SPARKLING LUSTER; SILTY TO SLIGHTLY

  CLEAN POSSUM BELLY   WASATCH G @ 6140' GRITTY TEXTURE; THICK STRUCTURE.
 
SANDSTONE = LIGHT GRAY TO WHITE TO LIGHT
BROWNISH GRAY; DOMINATE QTZ FRAMEWORK
WITH APPROXIMATELY 10% BLACK LITHIC
CLASTS INTERBEDDED; MEDIUM FINE TO POOR6200

SORTING; SUBANGULAR TO SUBROUNDED WITH
         CG 57u LOW TO MODERATE SPHERICITY; FIRMLY

FRIABLE TO MODERATE HARDNESS; GRAIN
SUPPORT WITH SLIGHT REACTION WITH HCL;
CALCAREOUS CEMENT; NO VISIBLE BEDDING
STRUCTURE.
 
SHALE = MEDIUM DARK GRAY TO MEDIUM
BLUISH GRAY TO GREENISH GRAY WITH AN

     GAS TRAP DOWN OCCASIONAL MODERATE YELLOW HUE; TENACITY6300

IS BRITTLE TO SLIGHTLY CRUNCHY; PLANAR
         CG 0u TO SPLINTERY TO SLIGHTLY IRREGULAR

FRACTURING; CUTTINGS ARE PLATY TO FLAKY
TO SLIGHTLY TABULAR; DULL WAXY LUSTER;

500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
 CHANGE GAS SCALE SMOOTH TEXTURE; THICK TO SEMI THICK
 AT 6350' MD: 0 - 500u STRUCTURE; OCCASIONALLY INTERBEDDED WITH
     GAS TRAP DOWN SILTSTONE.

 
  01/17/2011 SILTSTONE = MODERATE BROWN TO MODERATE

OLIVE BROWN TO MEDIUM DARK GRAY WITH
         CG 41u

6400

OCCASIONAL GRAYISH ORANGE HUES; DENSE TO
SLIGHTLY BRITTLE TENACITY; PLANAR TO
BLOCKY FRACTURING; CUTTINGS ARE MASSIVE
TO TABULAR; DULL TO EARTHY TO OCCASIONAL
SPARKLING LUSTER; GRITTY TEXTURE;
MASSIVE TO THICK STRUCTURE; INTERBEDDED
WITH SANDSTONE AND SHALE.

     MAX GAS 1103u  
SHALE = MEDIUM GRAY TO GREENISH GRAY TO



         CG 43u MODERATE YELLOWISH BROWN; PLATY TO
500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

6500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE SCALY TO ELONGATED CUTTINGS HABIT; SILTY
TO CLAYEY TEXTURE; EARTHY TO SLIGHT
SPARKLING LUSTER; GRADATION TO LIGHT
GRAY SILTSTONE; PLANAR TO IRREGULAR
FRACTURE; TRACE MICAS IN SAMPLE FRAGS.
 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO LIGHT GREENISH GRAY; MODERATE HARD TO

 WASATCH I @ 6582' VERY HARD; PREDOMINANTLY GRAIN SUPPORTED
         CG 20u WITH SILICA AND CALCITE CEMENT; MODERATE6600

TO HIGHLY CALCAREOUS; 1-2% DARK LITHIC
FRAGMENTS IN SAMPLE SPECIMENS; MINOR
AMOUNTS OF LOOSE FINE GRAIN SAND; VERY
FINE TO FINE GRAIN; SUB ANGULAR TO SUB
ROUND; LOW TO MODERATE SPHERICITY; FAIR
TO WELL SORTED; THINLY INTERBEDDED WITH
GRADATION TO LIGHT GRAY SILTSTONE.
 
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO

         CG 75u LIGHT GREENISH GRAY; IRREGULAR TO HACKLY6700

FRACTURE; PLATY TO TABULAR TO SCALY
FRACTURE; SILTY TO GRITTY TEXTURE; TRACE
LOOSE FINE SAND IN SAMPLE SPECIMENS;

     GAS TRAP DOWN THINLY INTERBEDDED WITH SANDSTONE AND
SHALE.
 
SHALE = MEDIUM GRAY TO DARK GRAY WITH

     GAS TRAP DOWN MINOR OLIVE GRAY; THINLY INTERBEDDED
         CG 0u WITH CARBONACEOUS SHALE; PLATY TO SCALY

TO WEDGELIKE CUTTINGS HABIT; MATTE TO6800

SILTY TEXTURE; GRADATION TO SILTSTONE;
DULL EARTHY LUSTER.
 
CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO DARK GRAY; PLATY TO SCALY
TO WEDGELIKE CUTTINGS HABIT; SILTY TO
MATTE TEXT; EARTHY TO SLIGHTLY VITREOUS
LUSTER; THINLY INTERBEDDED WITH COAL

         CG 72u LAMINAE WITH VISIBLE DEGASSING IN SOME
SAMPLE SPECIMENS; PLANAR TO ANGULAR6900

FRACTURE.
 
SHALE = MEDIUM GRAY TO DARK GRAY WITH
TRACE OLIVE GRAY; PLATY TO SCALY TO
SPLINTERY CUTTINGS HABIT; SILTY TO SEMI
GRITTY TEXTURE; TRACE AMOUNTS OF MICAS
IN SAMPLE SPECIMENS; EARTHY LUSTER;

         CG 74u THINLY INTERBEDDED WITH CARBONACEOUS
SHALE AND SILTSTONE.
 

500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

7000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO BROWNISH BLACK; PLATY TO

 DAY TOUR SCALY TO TABULAR CUTTINGS HABIT; MATTE
TO SILTY TEXTURE; THINLY INTERBEDDED
WITH COAL LAMINAE; VISIBLE DEGASSING
ALONG CONTACTS IN SAMPLE FRAGMENTS;
EARTHY TO VITREOUS LUSTER; TR ACCESSORY

         CG 22u MINERAL OF PYRITE ON SAMPLE SPECIMENS.
 
SILTSTONE = OLIVE GRAY TO BROWNISH GRAY;7100

HARD TO CRUNCHY TENACITY; NODULAR TO
PLATY CUTTINGS HABIT; SILTY TO SUCROSIC
TEXTURE; SPARKLING LUSTER; GRADATION TO
LIGHT OLIVE GRAY SANDSTONE; THINLY

     LOSE RETURNS INTERBEDDED WITH CARBONACEOUS SHALE AND
         CG 98u SANDSTONE.

 
NOTE: LOSE FULL RETURNS @ 7205' MD. GAIN
PARTIAL RETURNS FROM 7205' TO 7245'.
SAMPLE QUALITY POOR DUE TO LCM SWEEPS7200

AND REDUCED FLOW AT SHAKERS.
 
CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO BROWNISH BLACK; PLATY TO
TABULAR TO ELONGATED CUTTINGS HABIT;

         CG 99u MATTE TO SILTY TEXTURE; SPLINTERY TO
PLANAR FRACTURE; THINLY INTERBEDDED WITH
COAL LAMINAE; VISIBLE DEGASSING ALONG
COAL CONTACTS; GRADATION TO OLIVE GRAY
SILTSTONE.7300

 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
SUPPORTED W/ SILICA AND CALCITE CEMENT;

         CG 107u MODERATELY CALCAREOUS; VERY FINE TO FINE
GRAIN; SUB ANGULAR TO SUB ROUND; WELL
SORTED; MODERATE SPHERICITY; 1-3% DARK
LITHIC FLECKS IN SAMPLE FRAGMENTS;
THINLY INTERBEDDED WITH LIGHT GRAY
SILTSTONE AND CARBONACEOUS SHALE/COAL7400

LAMINAE; MINOR AMOUNTS OF VERY FINE
LOOSE SAND; TRANSPARENT TO TRANSLUCENT.
 
SHALE = MEDIUM GRAY TO DARK GRAY TO

         CG 95u OLIVE GRAY; PLATY TO WEDGELIKE TO SEMI
TABULAR CUTTINGS HABIT; MATTE TO SILTY
TO CLAYEY TEXTURE; DULL EARTHY LUSTER;
THINLY INTERBEDDED WITH GRADATION TO
SILTSTONE.
 

500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

7500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE CARBONACEOUS SHALE = BROWNISH BLACK TO
OLIVE GRAY TO DARK GRAY; PLATY TO SCALY
TO ELONGATED CUTTINGS HABIT; MATTE TO

    CG 20u SILTY TEXTURE; EARTHY TO SEMI VITREOUS
LUSTER; THINLY INTERBEDDED WITH COAL
LAMINAE; TRACE ACCESSORY MINERAL OF
MICRO PYRITE; VISIBLE DEGASSING ALONG
FRACTURE CONTACTS.
 



NOTE: LOSE RETURNS AT 7694' MD. GAIN7600

PARTIAL RETURNS PRIOR TO RESUMING
 LOSE RETURNS DRILLING.

 
         CG 13u SILTSTONE = OLIVE GRAY TO MEDIUM GRAY TO

DARK GRAY; SILTY TO SUCROSIC TEXTURE;
WEDGELIKE TO SEMI NODULAR TO PLATY
CUTTINGS HABIT; GRADATION TO LIGHT GRAY

 LOSE RETURNS SANDSTONE; SPARKLING LUSTER; THINLY
 CALIB GAS EQUIPMENT INTERBEDDED WITH CARBONACEOUS SHALE

AND SANDSTONE.7700

 
SHALE = MEDIUM GRAY TO LIGHT GRAY TO

         CG 23u GREENISH GRAY; PLATY TO SCALY TO
ELONGATED CUTTINGS HABIT; CLAYEY TO
MATTE TO SILTY TEXTURE; TRACE FLECKS OF
MICA AND CARBONACEOUS SHALE; EARTHY
LUSTER; PLANAR TO SPLINTERY FRACTURE;
GRADES TO LIGHT GRAY SILTSTONE.
 
SHALE = MEDIUM GRAY TO LIGHT GRAY; MATTE7800

TO CLAYEY TEXTURE; PLATY TO SCALY TO
ELONGATED CUTTINGS HABIT; SPLINTERY TO

         CG 15u PLANAR FRACTURE; GRADATION TO LIGHT GRAY
SILTSTONE; DULL EARTHY LUSTER; TRACE
CARBONACEOUS SHALE FLECKS IN SAMPLE
FRAGMENTS.
 
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO
LIGHT OLIVE GRAY; HARD TO CRUNCHY
TENACITY; PLANAR TO IRREGULAR TO HACKLY7900

FRACTURE; FLAKY TO SCALY TO NODULAR
 TOTCO DOWN  TOTCO DOWN CUTTINGS HABIT; SILTY TO GRITTY TEXTURE;
         CG 13u GRADATION TO LIGHT GRAY SANDSTONE;

THINLY INTERBEDDED WITH SHALE AND
SANDSTONE.
 
SHALE = MEDIUM GRAY TO LIGHT GRAY WITH
MINOR REDDISH GRAY; PLANAR TO SPLINTERY
TO ANGULAR FRACTURE; ELONGATED TO PLATY
TO SCALY CUTTINGS HABIT; CLAYEY TO MATTE

500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

8000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE TEXTURE; GRADES TO LIGHT GRAY SILTSTONE;
    CG 20u THINLY INTERBEDDED WITH SILTSTONE.

 
SHALE = MEDIUM GRAY TO LIGHT GRAY; PLATY
TO ELONGATED TO WEDGELIKE CUTTINGS
HABIT; CLAYEY TO SILTY TEXTURE; TRACE
ACCESSORY MINERAL OF MICA IN SAMPLE
FRAGMENTS;  PLANAR TO SPLINTERY TO
BLOCKY FRACTURE; GRADES TO LIGHT MEDIUM
GRAY SILTSTONE.8100

 
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO
AN OLIVE GRAY WITH SOME SAMPLES SHOWING
A GRAYISH RED TO A MODERATE BROWN COLOR;

     MAX CO2 3503ppm TOUGH TO DENSE TO BRITTLE TENACITY;
IRREGULAR TO BLOCKY FRACTURE; MASSIVE
CUTTINGS HABIT; EARTHY TO DULL LUSTER;
SILTY TO GRITTY TEXTURE; NO VISIBLE
BEDDING STRUCTURES; KAOLINITE CLAY

     MAX GAS 82u VISIBLE IN THE SAMPLE AS AN ACCESSORY8200   NIGHT TOUR MINERAL.
 
SANDSTONE = TRANSLUCENT TO WHITE TO
VERY LIGHT GRAY IN COLOR WITH SOME
SAMPLES SHOWING A PALE BROWN OR A
GRAYISH BLUE GREEN TO PALE BLUE GREEN

  OHIO CREEK @ 8264' COLOR; PRiMARILY QUARTZ FRAMEWORK;
UPPER FINE TO LOWER MEDIUM GRAIN SIZE;
WELL TO FAIR SORTING; SUBROUND TO

  LOST RETURNS SUBANGULAR ANGULARITY; HIGH TO MODERATE8300

SPHERICITY; SURFACE FEATURES ON GRAINS
INCLUDE FROSTING AND POLISHING; EASILY
FRIABLE TO FRIABLE HARDNESS; HIGHLY
REACTIVE WITH A 10% HCL SOLUTION
INDICATING CALCITE CEMENTATION; 10-20%
LITHIC CLASTS; INTERBEDDED WITH SHALE
AND SILTSTONE; NO ACCESSORY MINERALS
PRESENT IN THE SAMPLE.
 
SHALE = VERY LIGHT GRAY TO MEDIUM GRAY

  REGAIN RETURNS

8400

TO MEDIUM DARK GRAY IN COLOR; DENSE TO
BRITTLE TO CRUMBLY TENACITY; BLOCKY TO
PLANAR TO CONCHOIDAL FRACTURE; MASSIVE

     MAX GAS 60u TO PLATY TO WEDGELIKE TO BLADED CUTTINGS
HABIT; EARTHY TO DULL LUSTER; SMOOTH TO
CLAYEY TEXTURE; LAMINAE STRUCTURE
OBSERVED IN THE SAMPLE; TRACE PYRITE
VISIBLE IN THE SAMPLE.

          CG 926u  
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO

500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

8500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE AN OLIVE GRAY WITH SOME SAMPLES SHOWING
  WF 850 @ 8502' A GRAYISH RED TO A MODERATE BROWN COLOR;

DENSE TO BRITTLE TENACITY; IRREGULAR TO
BLOCKY FRACTURE; PLATY TO TABULAR
CUTTINGS HABIT; DULL TO EARTHY LUSTER;
SILTY TO GRITTY TEXTURE; NO STRUCTURE
VISIBLE IN THE SAMPLE; INTERBEDDED WITH
SHALE AND SANDSTONE.

          CG 31u  
SANDSTONE = WHITE TO VERY LIGHT GRAY TO8600

GRAY TO MEDIUM LIGHT GRAY TO MEDIUM
GRAY TO A BLUE GREEN GRAY COLOR; QUARTZ
FRAMEWORK; UPPER FINE TO LOWER MEDIUM
GRAIN SIZE; VERY WELL TO WELL TO FAIR
SORTING; ROUND TO SUBROUND TO SUBANGULAR
ANGULARITY; HIGH TO MODERATE SPHERICITY;
FROSTED GRAIN DUE TO MECHANICAL
ABRASION; FRIABLE TO FIRMLY FRIABLE TO

CG 85u MODERATELY HARD HARDNESS; CALCITE



     MAX GAS 108u CEMENTATION DUE TO REACTION WITH A 10%8700

SOLUTION OF HCL; GRAIN SUPPORTED;
<10-20% LITHIC FRAGMENTS; NO ACCESSORY
MINERALS VISIBLE IN THE SAMPLE;

  1/18/2011 INTERBEDDED WITH SILTSTONE AND SHALE.
 
SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
TO MEDIUM DARK GRAY WITH SOME SAMPLES

          CG 63u SHOWING A GREENISH BLUE GRAY HUE;
BRITTLE TO CRUMBLY TENACITY; BLOCKY TO
PLANAR TO CONCHOIDAL FRACTURE; MASSIVE8800

TO PLATY TO WEDGELIKE TO BLADED CUTTINGS
HABIT; EARTHY TO DULL LUSTER; SMOOTH TO
CLAYEY TEXTURE; LAMINAE STRUCTURE

  WF 800 @ 8828' VISIBLE IN THE SAMPLE.
 
SANDSTONE = WHITE TO VERY LIGHT GRAY TO
GRAY TO MEDIUM LIGHT GRAY TO MEDIUM

          CG 154u GRAY TO A BLUE GREEN GRAY COLOR; QUARTZ
FRAMEWORK; UPPER FINE TO LOWER MEDIUM
GRAIN SIZE; VERY WELL TO WELL TO FAIR8900

SORTING; ROUND TO SUBROUND TO SUBANGULAR
ANGULARITY; HIGH TO MODERATE SPHERICITY;
FROSTED AND POLISHED GRAINS; CALCITE
CEMENTATION; MODERATELY HARD TO FRIABLE
TO EASILY FRIABLE HARDNESS; GRAIN
SUPPORTED; LITHIC CLASTS INCLUDED IN THE

          CG 130u SAMPLES RANGE FROM LESS THAN 10% TO 30%;
     MAX GAS 222u INTERBEDDED WITH SILTSTONE AND SHALE;

NO ACCESSORY MINERAL VISIBLE IN THE
SAMPLE.

500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

9000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE  
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY TO
AN OLIVE GRAY WITH SOME SAMPLES SHOWING
A GRAYISH RED TO A MODERATE BROWN COLOR;

     MAX GAS 554u DENSE TO BRITTLE TENACITY; IRREGULAR TO
BLOCKY FRACTURE; PLATY TO TABULAR

          CG 124u CUTTINGS HABIT; DULL TO EARTHY LUSTER;
SILTY TO GRITTY TEXTURE; NO STRUCTURE
VISIBLE IN THE SAMPLE; INTERBEDDED WITH
SHALE AND SANDSTONE.

     MAX GAS 337u

9100

 
SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
TO MEDIUM DARK GRAY IN COLOR; DENSE TO
BRITTLE TO CRUMBLY TENACITY; BLOCKY TO

  WF 700 @ 9136' PLANAR TO CONCHOIDAL FRACTURE; MASSIVE
          CG 129u TO PLATY TO WEDGELIKE TO BLADED CUTTINGS

HABIT; EARTHY TO DULL LUSTER; SMOOTH TO
CLAYEY TEXTURE; NO STRUCTURE VISIBLE IN
THE SAMPLE.
 

     MAX GAS 501u

9200

SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO MEDIUM GRAY; MOD HARD TO VERY HARD;
PREDOMINANTLY GRAIN SUPPORTED WITH
SILICA AND MINOR CALCITE CEMENT; SLIGHT
TO MODERATELY CALCAREOUS; VERY FINE

          CG 42u TO FINE GRAIN WITH MINOR LOWER MEDIUM
GRAIN; SUBROUND TO SUBANGULAR; FAIR TO
MODERATE SPHERICITY; WELL SORTED; 1-3%
CARBONACEOUS SHALE/COAL FLECKS IN
PRESERVED SPECIMENS; SOME LOOSE FINE9300

GRAIN SAND; TRANSLUCENT TO TRANSPARENT;
GRADES TO LIGHT GRAY SILTSTONE; THINLY
INTERBEDDED WITH CARBONACEOUS SHALE AND
SILTSTONE.
 

          CG 36u SHALE = MEDIUM GRAY TO LIGHT GRAY; PLATY
TO SCALY TO TABULAR CUTTINGS HABIT;
MATTE TO CLAYEY TEXTURE; DULL EARTHY
LUSTER; GRADES TO LIGHT GRAY SILTSTONE;
SPLINTERY TO PLANAR TO IRREGULAR FRAC;9400

CRUNCHY TO HARD TENACITY; THINLY
INTERBEDDED WITH SILTSTONE; TRACE FLECKS
OF CARBONACEOUS SHALE IN SOME SAMPLE
FRAGMENTS.

          CG 77u  WF 600 @ 9442'  
NOTE: LOSE RETURNS AT 9499'.  GAIN
PARTIAL RETURNS AT 9515'.
 
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;

     MAX GAS 680u HARD TO DENSE TENACITY; SILTY TO GRITTY
500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

9500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE TEXTURE; SPARKLING LUSTER; TRACE LOOSE
SAND GRAINS IN SAMPLE FRAGMENTS; SCALY
TO PLATY TO WEDGELIKE CUTTINGS HABIT;

     CG 22u IRREGULAR TO PLANAR FRACTURE; GRADES TO
LIGHT GRAY SANDSTONE; THINLY INTERBEDDED
WITH SANDSTONE AND SHALE.
 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

 TOTCO DOWN  TOTCO DOWN TO MEDIUM GRAY; MODERATE HARD TO VERY
HARD; PREDOMINANTLY GRAIN SUPPORTED

     MAX GAS 596u

9600

WITH SILICA CEMENT; SLIGHT TO MODERATELY
CALCAREOUS; VERY FINE TO UPPER FINE

          CG 114u GRAIN; MODERATE TO HIGH SPHERICITY;
SUBROUND TO SUBANGULAR; WELL SORTED;

     MAX GAS 1272u GRADES TO LIGHT GRAY SILTSTONE; NO
     MAX GAS 650u VISIBLE HYDROCARBON INDICATORS; THINLY

INTERBEDDED WITH SILTSTONE AND THIN
COAL LAMINAE.
 
SHALE = MEDIUM GRAY TO LIGHT GRAY TO

     MAX GAS 538u

9700  WF 500 @ 9703' MD DARK GRAY; PLATY TO SCALY TO WEDGELIKE
CUTTINGS HABIT; CLAYEY TO MATTE TEXTURE;

          CG 929u DULL EARTHY LUSTER; IRREGULAR TO PLANAR
     MAX GAS 1176u FRACTURE; THINLY INTERBEDDED WITH LIGHT

GRAY SILTSTONE.
 
SILTSTONE = MEDIUM GRAY TO DARK GRAY TO
LIGHT GRAY; PLATY TO NODULAR TO SEMI
WEDGELIKE CUTTINGS HABIT; SILTY TO



SUCROSIC TEXTURE; TRACE AMOUNTS OF9800

CARBONACEOUS SHALE/COAL FLECKS IN SAMPLE
     MAX GAS 934u FRAGMENTS; IRREGULAR TO HACKLY FRACTURE;

SPARKLING LUSTER; GRADATION TO LIGHT
GRAY SANDSTONE; THINLY INTERBEDDED WITH
SHALE AND SANDSTONE.
 
NOTE: TD INTERMEDIATE SECTION @ 9883' MD
(9846' TVD) ON 01/18/2011.

     MAX GAS 592u   04/19/2011  
     MAX CO2 3720ppm   NIGHT TOUR NOTE: RESUME DRILLING OF PRODUCTION9900   NB# 4 6.125" HUGHES/QD406F SECTION ON 04/19/2011

  JETS 3x13 IN @ 9883'  
CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK TO BLACK IN COLOR; BRITTLE
TO CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO TABULAR TO WEDGELIKE

          CG 454u   04/20/2011 TO BLADED CUTTINGS HABIT; EARTHY TO DULL
     MAX CO2 49379ppm LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
     MAX GAS 484u TO LAMINAE STRUCTURE VISIBLE IN SOME
     MAX GAS 1279u SAMPLES; NO ACCESSORY MINERALS VISIBLE

500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas 500><0 Ttl Gas
10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

10000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE IN THE SAMPLE; TRACE COAL STRINGERS
VISIBLE IN THE SAMPLES.

  RE-SCALE ROP <0-100>  
SILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM
GRAY TO MEDIUM DARK GRAY TO BROWNISH
GRAY IN COLOR; TOUGH TO DENSE TENACITY;

          CG 430u IRREGULAR TO BLOCKY FRACTURE; MASSIVE TO
TABULAR CUTTINGS HABIT; EARTHY TO DULL
LUSTER; SILTY TO GRITTY TO SLIGHTLY

     MAX CO2 5028ppm GRANULAR TEXTURE; NO VISIBLE BEDDING
     MAX GAS 238u

10100

STRUCTURE; SOME KAOLINITE CLAYS PRESENT
IN THE SAMPLE.
 
SANDSTONE = LIGHT GRAY TO MEDIUM GRAY TO

  DAY TOUR LIGHT OLIVE GRAY; DOMINATE QUARTS
FRAMEWORK; FINE TO MEDIUM GRAINED WITH

          CG 1065u FAIR SORTING; SUBANGULAR TO SUBROUNDED
WITH LOW SPHERICITY; MODERATE HARDNESS;

  CHANGE SHAKER SCREENS GRAIN SUPPORT; MODERATE REACTION WITH
  CALIB. GAS EQUIPMENT DILUTE HCL SUGGESTS SOME CALCITE IN THE

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
  MAX GAS 1459u

10200

CEMENT; INTERBEDDED WITH SILTSTONE;
  RE-SCALE GAS <0-1500> OCCASIONAL WHITE AND TRANSLUCENT

SPECIMENS IN SAMPLE.
 
SHALE = MEDIUM DARK GRAY TO MEDIUM GRAY

          CG 1059u WITH A SLIGHT LIGHT BLUISH GRAY HUE;
     MAX GAS 503u BRITTLE TENACITY; FRACTURES FROM PLANAR

TO SPLINTERY; CUTTINGS ARE PLATY TO
     MAX CO2 7110 ppm SCALY TO SLIGHTLY ELONGATED; WAXY TO

DULL LUSTER; SMOOTH TO SILTY TEXTURE;10300

THIN STRUCTURE; INTERBEDDED WITH
SILTSTONE, SANDSTONE AND CARBONACEOUS
SHALE.

     MAX GAS 541u  
CARBONACEOUS SHALE = GRAYISH BLACK TO

          CG 900u OLIVE BLACK; BRITTLE TO SLIGHTLY CRUMBLY
TENACITY; FRACTURES FROM IRREGULAR TO
PLANAR TO SEMI SPLINTERY; CUTTINGS ARE
ELONGATED TO WEDGELIKE; WAXY TO EARTHY
TO SLIGHTLY SPARKLING LUSTER; SILTY TO

     MAX GAS 886u

10400

SMOOTH TEXTURE; THIN STRUCTURE.
 
SILTSTONE = MODERATE BROWN TO LIGHT GRAY
TO LIGHT OLIVE GRAY; DENSE TO SLIGHTLY
CRUNCHY TENACITY; FRACTURES FROM BLOCKY

          CG 769u   WF 400 @ 10445' TO IRREGULAR; CUTTINGS ARE WEDGELIKE TO
TABULAR; SPARKLING TO WAXY LUSTER; SILTY
TO GRITTY TEXTURE; THIN STRUCTURE.
 

     MAX CO2 5980ppm   NIGHT TOUR SANDSTONE = OFF WHITE TO LIGHT GRAY TO
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><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

10500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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
<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE MEDIUM LIGHT GRAY TO LIGHT BROWNISH GRAY
TO BROWNISH GRAY TO MEDIUM DARK GRAY IN
COLOR; QUARTZ FRAMEWORK; UPPER FINE TO
LOWER MEDIUM GRAIN SIZE; WELL TO POOR
SORTING; SUBROUND TO SUBANGULAR; HIGH

          CG 402u TO MODERATE SPHERICITY; SOME FROSTED AND
POLISHED GRAINS DUE TO MECHANICAL
ABRASION; EASILY FRIABLE TO MODERATELY

     MAX GAS 596u HARD; HIGHLY REACTIVE WITH A 10% HCL
SOLUTION; CALCITE CEMENTATION; GRAIN10600

SUPPORTED; 10-30% LITHIC CLASTS INCULDED
IN THE SANDSTONE; NO ACCESSORY MINERALS.
 
SILTSTONE = MEDIUM LIGHT GRAY TO MEDIUM

          CG 624u GRAY TO MEDIUM DARK GRAY TO BROWNISH
     MAX CO2 5227ppm GRAY IN COLOR; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; MASSIVE TO
TABULAR CUTTINGS HABIT; EARTHY TO DULL
LUSTER; SILTY TO GRITTY TO SLIGHTLY
GRANULAR TEXTURE; NO VISIBLE BEDDING10700

STRUCTURE.
  04/21/2011  

SHALE = LIGHT GRAY TO MEDIUM GRAY TO
          CG 785u LIGHT BLUISH GRAY IN COLOR; BRITTLE TO

CRUNCHY TENACITY; PLANAR TO SPLINTERY
FRACTURE; PLATY TO FLAKY TO BLADED
CUTTINGS HABIT; EARTHY TO DULL LUSTER;
SMOOTH THE CLAYEY TEXTURE; THIN TO
LAMINAE STRUCTURE VISIBLE.
 10800

CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK TO BLACK IN COLOR; BRITTLE
TO CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO TABULAR TO WEDGELIKE

          CG 360u TO BLADED CUTTINGS HABIT; EARTHY TO DULL
LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
TO LAMINAE STRUCTURE VISIBLE IN SOME
SAMPLES; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE.



10900

SANDSTONE = LIGHT GRAY TO WHITE TO
TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK
WITH TRACE AMOUNTS OF BLACK LITHIC

          CG 1345u   DAY TOUR CLASTS INTERBEDDED AND TRACE AMOUNTS OF
KSPAR; FINE TO MEDIUM GRAINED WITH FAIR
SORTING; SUBROUNDED TO SUBANGULAR WITH
MODERATE SPHERICITY; FRIABLE TO FIRMLY
FRIABLE WITH ABUNDANT LOOSE GRAINS FROM
BIT ACTION; CALCITE CEMENT AS INDICATED
BY A STRONG REACTION WITH DILUTE HCL;

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><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><0 CO2 10K><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.

11000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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
<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE GRAIN SUPPORT WITH OCCASIONAL SPECIMENS
     MAX GAS 915u DISPLAYING MATRIX SUPPORT; NO VISIBLE

BEDDING STRUCTURES.
          CG 416u  

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY
TO OLIVE GRAY; TENACITY IS BRITTLE TO
CRUNCHY; FRACTURES FROM SPLINTERY TO
PLANAR; CUTTINGS ARE PLATY TO ELONGATED;
EARTHY TO DULL TO WAXY LUSTER; SMOOTH
TEXTURE; LAMINAE TO THIN STRUCTURE;11100

INTERBEDDED WITH CARBONACEOUS SHALE,
SILTSTONE AND SANDSTONE.

     MAX GAS 918u   WF 300 @ 11117'  
          CG 729u CARBONACEOUS SHALE = BLACK TO BROWNISH

BLACK TO GRAYISH BLACK; TENACITY IS
BRITTLE TO SLIGHTLY DENSE; FRACTURES

     MAX GAS 319u FROM SPLINTERY TO PLANAR; CUTTINGS ARE
PLATY TO ELONGATED TO SCALY; EARTHY TO

     MAX GAS 557u SLIGHTLY RESINOUS TO DULL LUSTER; SMOOTH
TO SILTY TEXTURE; THIN STRUCTURE; TRACE11200

AMOUNTS OF PYRITE PRESENT AS AN
ACCESSORY MINERAL.

          CG 1042u   NIGHT TOUR  
SILTSTONE = MEDIUM GRAY TO DARK GRAY TO
BROWNISH BLACK IN COLOR; TOUGH TO DENSE

  RESCALE CO2 <0-25000> TENACITY; IRREGULAR TO BLOCKY TO PLANAR
FRACTURE; MASSIVE TO TABULAR CUTTINGS
HABIT; EARTHY TO DULL TO SLIGHTLY WAXY

     MAX CO2 14644ppm LUSTER; SILTY TO GRITTY TO SLIGHTLY
     MAX GAS 461u GRANULAR TEXTURE; LAMINAE TO NO VISIBLE11300

BEDDING STRUCTURES PRESENT; NO
ACCESSORY MINERALS VISIBLE IN THE

          CG 1707u SAMPLE; INTERBEDDED WITH SANDSTONE,
CARBONACEOUS SHALE AND SHALE.
 
SHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
TO MEDIUM GRAY TO SLIGHTLY BROWNISH GRAY
WITH SOME SAMPLES HAVING A GRAYISH BLUE

     MAX CO2 18034ppm GREEN TO LIGHT BLUISH GRAY COLOR;
BRITTLE TO CRUNCHY TENACITY; IRREGULAR11400

  04/22/2011 TO PLANAR FRACTURE; PLATY TO SCALY TO
WEDGELIKE TO BLADED CUTTINGS HABIT;

          CG 2418u SMOOTH TO CLAYEY TEXTURE; THIN TO
LAMINAE STRUCTURE VISIBLE IN SOME

     MAX GAS 752u SAMPLES; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE.
 

     MAX GAS 1226u SANDSTONE = OFF WHITE TO LIGHT GRAY TO
MEDIUM GRAY TO BROWNISH GRAY IN COLOR;

     MAX GAS 1049u QUARTZ FRAMEWORK; LOWER FINE TO LOWER
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
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><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.

11500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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
<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE MEDIUM GRAIN SIZE; WELL TO SLIGHTLY POOR
          CG 2784u SORTING; SUBROUND TO SUBANGULAR; HIGH
     MAX CO2 22277ppm TO MODERATE SPHERICITY; SOME FROSTED

GRAINS PRESENT; EASILY FRIABLE TO
MODERATELY HARD HARDNESS; SLIGHT
REACTION WITH 10% HCL; ABUNDANT LOOSE
GRAINS IN THE SAMPLE; GRAIN SUPPORTED;

     MAX GAS 2341u NO VISIBLE BEDDING STRUCTURE IN THE
SAMPLE; LITHIC CLASTS RANGE FOR 10-40%

     MAX GAS 1907u OF SANDSTONE SAMPLES.11600

 
  DAY TOUR CARBONACEOUS SHALE = BROWNISH BLACK TO

GRAYISH BLACK TO OLIVE GRAY; TENACITY IS
BRITTLE TO SLIGHTLY CRUMBLY; FRACTURES
FROM SPLINTERY TO PLANAR; CUTTINGS ARE
ELONGATED TO PLATY; EARTHY TO DULL TO
SLIGHTLY WAXY LUSTER; SMOOTH TO SILTY
TEXTURE; THIN STRUCTURE.
 
SILTSTONE = BROWNISH GRAY TO OLIVE GRAY

     MAX CO2 10877ppm

11700

TO MEDIUM DARK GRAY; TENACITY TO BRITTLE
          CG 817u TO SLIGHTLY DENSE; FRACTURES FROM

IRREGULAR TO BLOCKY TO SEMI PLANAR;
     MAX GAS 961u CUTTINGS ARE TABULAR TO WEDGELIKE;

EARTHY TO WAXY TO DULL WITH A SLIGHT
OCCASIONAL SPARKLING LUSTER; GRITTY TO
SILTY TEXTURE; POSSIBLE GRADING FROM

  CALIB. GAS EQUIPMENT FINE GRAINED SANDSTONE; THIN STRUCTURE.
     MAX GAS 738u  

SHALE = MEDIUM GRAY TO MEDIUM BLUISH11800

GRAY TO LIGHT OLIVE GRAY; BRITTLE
          CG 540u TENACITY; PLANAR TO SPLINTERY FRACTURING

CUTTINGS ARE PLATY TO SCALY; WAXY TO
     MAX GAS 913u DULL LUSTER; SMOOTH TEXTURE; LAMINAE TO

THIN STRUCTURE.
     MAX GAS 636u  
     MAX GAS 836u SANDSTONE = LIGHT BROWNISH GRAY TO OLIVE

GRAY TO MEDIUM GRAY; DOMINATE QUARTZ
     MAX GAS 726u FRAMEWORK WITH APPROXIMATELY 5-10% VERY

FINE BLACK LITHIC CLASTS INTERBEDDED;
          CG 939u

11900

FINED GRAINED WITH WELL SORTING;
SUBROUNDED TO SUBANGULAR WITH MODERATE
SPHERICITY; FIRMLY FRIABLE TO MODERATE

     MAX GAS 1009u HARDNESS; GRAIN SUPPORT WITH OCCASIONAL
     MAX GAS 1054u CALCITE CEMENT; MODERATE REACTION WITH
     MAX GAS 1070u DILUTE HCL; GRADING TOWARDS SILTSTONE;

NO VISIBLE BEDDING STRUCTURE.
 
NOTE = UPHOLE GASES COMING THROUGH



  NIGHT TOUR DURING CONNECTIONS.
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
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><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.

12000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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
<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE  
          CG 1395u CARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK TO BLACK IN COLOR; BRITTLE
     MAX CO2 10124ppm TO CRUNCHY TENACITY; IRREGULAR TO PLANAR

FRACTURE; PLATY TO TABULAR TO WEDGELIKE
     MAX GAS 1547u TO BLADED CUTTINGS HABIT; EARTHY TO DULL

LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
     MAX GAS 1751u TO LAMINAE STRUCTURE VISIBLE IN SOME

SAMPLES; NO ACCESSORY MINERALS VISIBLE
IN THE SAMPLE.

          CG 2167u

12100

 
     MAX CO2 21900ppm SILTSTONE = MEDIUM GRAY TO GRAYISH BLACK
     MAX GAS 2200u TO BROWNISH BLACK IN COLOR; TOUGH TO

DENSE TENACITY; IRREGULAR TO BLOCKY
     MAX GAS 2113u FRACTURE; MASSIVE TO PLATY CUTTINGS

HABIT; EARTHY TO DULL TO WAXY LUSTER;
  WF 200 @ 12160' SILTY TO GRITTY TO SLIGHTLY GRANULAR

     MAX GAS 1430u TEXTURE; LAMINAE TO NO STRUCTURE VISIBLE
  04/23/2011 IN THE SAMPLE; NO ACCESSORY MINERALS

          CG 2169u VISIBLE IN THE SAMPLE; INTERBEDDED WITH12200

SANDSTONE, CARBONACEOUS SHALE AND
     MAX GAS 2029u SHALE.

 
SHALE = LIGHT GRAY TO MEDIUM GRAY TO A
LIGHT BLUISH GRAY COLOR; CRUMBLY TO
CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO FLAKY TO BLADED
CUTTINGS HABIT; EARTHY TO DULL LUSTER;
SMOOTH TO CLAYEY TEXTURE; THIN TO

          CG 2484u LAMINAE BEDDING STRUCTURE VISIBLE IN
     MAX CO2 23447ppm

12300

SOME SAMPLES.
     MAX GAS 1346u  

CARBONACEOUS SHALE = GRAYISH BLACK TO
  DAY TOUR BROWNISH BLACK TO DARK GRAY; TENACITY IS

BRITTLE TO CRUNCHY; FRACTURES FROM
PLANAR TO SPLINTERY TO OCCASIONALLY
CONCHOIDAL; CUTTINGS ARE PLATY TO FLAKY
TO BLADED; EARTHY TO SLIGHTLY RESINOUS

     MAX GAS 807u LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN
          CG 2670u STRUCTURE; TRACE AMOUNTS OF COAL
     MAX GAS 897u

12400

INTERBEDDED WITH SAMPLE.
     MAX GAS 899u  

COAL = BLACK; BRITTLE TO CRUMBLY
TENACITY; IRREGULAR TO BLOCKY TO PLANAR
FRACTURING; CUTTINGS ARE FLAKY TO
WEDGELIKE; RESINOUS TO EARTHY LUSTER;
CLAYEY TO SMOOTH TO SILTY TEXTURE; THIN

  CAMEO @ 12470' TO SEMI THICK STRUCTURE; INTERBEDDED
WITH CARBONACEOUS SHALE, SILTSTONE AND
SANDSTONE AND SHALE.

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
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><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.

12500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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
<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE  
SANDSTONE = LIGHT GRAY TO LIGHT BROWNISH

  CALIB. GAS EQUIPMENT GRAY IN COLOR; QUARTZ FRAMEWORK;
UPPER FINE TO LOWER MEDIUM GRAIN SIZE;
WELL TO FAIR TO SLIGHTLY POOR SORTING;
SUBROUND TO SUBANGULAR; HIGH TO
MODERATE SPHERICITY; SOME FROSTED TO

  NIGHT TOUR POLISHED GRAINS; EASILY FRIABLE TO
FIRMLY FRIABLE HARDNESS; MODERATE

          CG 3010u REACTION WITH A 10% HCL SOLUTION; 10-30%
     MAX GAS 1155u

12600

LITHIC FRAGMENTS INCLUDED IN THE SAMPLE;
NO VISIBLE BEDDING STRUCTURE IN THE
SAMPLE; NO VISIBLE ACCESSORY MINERALS;
INTERBEDDED WITH CARBONACEOUS SHALE,
SILTSTONE, SOME SHALE AND COAL.

     MAX CO2 39505ppm  
     MAX GAS 3112u NOTE: TRIP OUT OF THE HOLE FOR A BIT @

  04/24/2011 12675' MD ON 4/23/2011
          CG 755u   NIGHT TOUR  

  04/25/2011 NOTE: RESUME DRILLING ON 4/25/2011.
     MAX GAS 1744u

12700

  NB#5  6.125"  HUGHES/QD406FX  
  JETS 4x12 IN @ 12675' CARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK TO BLACK IN COLOR; BRITTLE
TO CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO TABULAR TO WEDGELIKE

  ROLLINS @ 12,750' TO BLADED CUTTINGS HABIT; EARTHY TO DULL
LUSTER; SMOOTH TO CLAYEY TEXTURE; THIN

          CG 4262u TO LAMINAE STRUCTURE VISIBLE IN SOME
SAMPLES; NO ACCESSORY MINERALS VISIBLE

     MAX CO2 35461ppm IN THE SAMPLE.12800

 
SANDSTONE = VERY LIGHT GRAY TO WHITE TO
TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK;
ABOUT 1% VERY FINE BLACK LITHIC CLASTS

  DAY TOUR INTERBEDDED; FINE GRAINED WITH WELL
SORTING; SUBROUNDED TO ROUND WITH
MODERATE SPHERICITY; FIRMLY FRIABLE TO

          CG 3146u MODERATE HARDNESS; DOMINATE GRAIN
SUPPORT; SILICA AND SOME KAOLIN CEMENT

     MAX CO2 266976ppm AS SUGGESTED BY A LOW REACTION WITH12900

DILUTE HCL; ABUNDANT LOOSE GRAINS IN
  TRANSCOZZETTE @ 12,915' SAMPLE; INTERBEDDED WITH THIN

CARBONACEOUS SHALE LAYERS.
 
SILTSTONE = MEDIUM GRAY TO OLIVE GRAY TO
BROWNISH GRAY; BRITTLE TO SLIGHTLY
CRUMBLY TENACITY; FRACTURES FROM

          CG 129u   COZZETTE @ 12970' IRREGULAR TO PLANAR TO OCCASIONALLY
BLOCKY; CUTTINGS ARE WEDGELIKE TO
TABULAR; EARTHY TO SPARKLING LUSTER;

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
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><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.

13000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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
<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE GRITTY TO SILTY TEXTURE; THIN TO SEMI
THICK STRUCTURE; INTERBEDDED WITH
CARBONACEOUS SHALE AND SANDSTONE.

     MAX GAS 1057u  
SHALE = MEDIUM GRAY TO MEDIUM BLUISH
GRAY; VERY BRITTLE TO CRUNCHY TENACITY;
FRACTURES FROM PLANAR TO SPLINTERY;
CUTTINGS ARE PLATY TO ELONGATED; DULL
WAXY LUSTER; SMOOTH TEXTURE; LAMINAE



STRUCTURE.13100

 
CARBONACEOUS SHALE = GRAYISH BLACK TO
BROWNISH BLACK TO BLACK; TENACITY IS
BRITTLE TO DENSE TO CRUNCHY; PLANAR TO
IRREGULAR TO SEMI BLOCKY FRACTURING;
CUTTINGS ARE PLATY TO TABULAR ; EARTHY
TO WAXY TO RESINOUS LUSTER; CLAYEY TO

     MAX CO2 23308ppm SILTY TO SMOOTH TEXTURE; THICK STRUCTURE
INTERBEDDED WITH SANDSTONE AND SILTSTONE
AND COAL.13200

 
SANDSTONE = OFF WHITE TO LIGHT GRAY TO
MEDIUM GRAY TO MEDIUM DARK GRAY TO
A LIGHT BLUISH GRAY COLOR; QUARTZ
FRAMEWORK WITH SOME POTASSIUM FELDSPAR

  NIGHT TOUR VISIBLE IN THE SAMPLES; UPPER FINE TO
  CORC. COASTAL @ 13255' LOWER MEDIUM GRAIN SIZE; WELL TO

SLIGHTLY POOR SORTING IN SOME SAMPLES;
          CG 2125u SUBANGULAR TO SUBROUNDED ANGULARITY;
     MAX GAS 2254u HIGH TO MODERATE SPHERICITY; SOME13300

FROSTED GRAINS DUE TO MECHANICAL
ABRASION; FRIABLE TO FIRMLY FRIABLE
HARDNESS; SLIGHT TO MODERATE REACTION

     MAX GAS 1076u WITH A 10% SOLUTION OF HCL INDICATING
PRIMARY SILICA CEMENTATION; GRAIN
SUPPORTED; 10-40% LITHIC FRAGMENTS

          CG 636u INCLUDED IN THE SANDSTONE; NO VISIBLE
     MAX CO2 32348ppm BEDDING STRUCTURES; NO VISIBLE ACCESSORY
     MAX GAS 1362u MINERALS PRESENT.

 13400

SILTSTONE = MEDIUM DARK GRAY TO GRAYISH
BLACK TO BROWNISH BLACK IN COLOR; DENSE
TO BRITTLE TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO WEDGELIKE TO SLIGHTLY
BLADED CUTTINGS HABIT; EARTHY TO DULL
LUSTER; SILTY TO GRITTY TEXTURE; THIN TO

          CG 2760u LAMINAE BEDDING STRUCTURE VISIBLE IN
     MAX CO2 34054ppm SOME SAMPLES; INTERBEDDED WITH

CARBONACEOUS SHALE, SANDSTONE AND TRACE
SHALE AND COAL.

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
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><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.

13500

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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
<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE  
  04/26/2011 SHALE = LIGHT GRAY TO MEDIUM GRAY TO A

LIGHT BLUISH GRAY COLOR; CRUMBLY TO
CRUNCHY TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO FLAKY TO BLADED

          CG 2491u CUTTINGS HABIT; EARTHY TO DULL LUSTER;
SMOOTH TO CLAYEY TEXTURE; THIN TO
LAMINAE BEDDING STRUCTURE VISIBLE IN
SOME SAMPLES.

     MAX GAS 1770u  
     MAX GAS 2136u

13600

CARBONACEOUS SHALE = MEDIUM DARK GRAY
TO GRAYISH BLACK IN COLOR; BRITTLE TO
CRUNCHY TENACITY; PLANAR SPLINTERY

     MAX GAS 1725u FRACTURE; PLATY TO SCALY TO BLADED
CUTTINGS HABIT; EARTHY TO DULL TO

  CHANGE SHAKER SCREEN SLIGHTLY WAXY LUSTER; SMOOTH TO CLAYEY
          CG 1983u TEXTURE; LAMINAE STRUCTURE; NO ACCESSORY

MINERALS VISIBLE IN THE SAMPLE.
 
SANDSTONE = LIGHT BROWNISH GRAY TO

     MAX GAS 2008u

13700

MEDIUM GRAY TO OLIVE GRAY; DOMINATE
  DAY TOUR QUARTZ FRAMEWORK WITH APPROXIMATELY

     MAX GAS 811u 1-3% VERY FINE BLACK LITHIC CLASTS; FINE
GRAINED WITH WELL TO VERY WELL SORTING;
SUBROUND TO SUBANGULAR WITH MODERATE TO

          CG 469u LOW SPHERICITY; HARD TO MODERATE
HARDNESS; SOME LOOSE GRAINS IN SAMPLE
FROM BIT ACTION; SILICA CEMENT AS
SUGGESTED WITH NO TO VERY LITTLE
REACTION WITH DILUTE HCL; SILICA CEMENT

     MAX GAS 2665u

13800

SUPPORT; INTERBEDDED WITH CARBONACEOUS
SHALE AND SILTSTONE AND COAL.
 
CARBONACEOUS SHALE = GRAYISH BLACK TO
BROWNISH BLACK TO BLACK; TENACITY IS

          GC 417u DENSE TO BRITTLE TO CRUNCHY; IRREGULAR
TO PLANAR FRACTURING; CUTTINGS ARE PLATY
TO TABULAR TO BLADED; EARTHY TO WAXY
LUSTER; SMOOTH TEXTURE; THIN TO SEMI
THICK STRUCTURE; INTERBEDDED WITH13900

  CORC. MARINE@ 13,900' SANDSTONE AND SILTSTONE.
 
SILTSTONE = OLIVE GRAY TO MEDIUM DARK
GRAY TO BROWNISH GRAY; DENSE TO BRITTLE
TENACITY; IRREGULAR TO SEMI BLOCKY TO

          CG 474u PLANAR FRACTURE; MASSIVE TO PLATY TO
TABULAR CUTTINGS HABIT; EARTHY TO DULL
LUSTER; SILTY TO GRITTY TO SLIGHTLY

     MAX GAS 1105u GRANULAR TEXTURE; THIN TO LAMINAE
     MAX GAS 1283u BEDDING STRUCTURE; INTERBEDDED WITH

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
25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><0 CO2 25K><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.

14000

<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM<200 0>Avg RPM
<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque<25K 0>Avg Torque

<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
<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

<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE<400 0>MSE CARBONACEOUS SHALE AND SOME SANDSTONE
AND SHALE.

     MAX GAS 2093u   NIGHT TOUR  
CARBONACEOUS SHALE = MEDIUM DARK GRAY

          CG 161u TO GRAYISH BLACK IN COLOR; BRITTLE TO
     MAX CO2 20195ppm CRUNCHY TENACITY; PLANAR SPLINTERY

FRACTURE; PLATY TO SCALY TO BLADED
     MAX GAS 1524u CUTTINGS HABIT; EARTHY TO DULL TO

SLIGHTLY WAXY LUSTER; SMOOTH TO CLAYEY
TEXTURE; LAMINAE STRUCTURE.14100

 
     MAX GAS 1840u NOTE: TOTAL DEPTH CALLED @ 14122' MD

  TD @ 14122' (14086' TVD) ON 04/26/2011.
 
 
 

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 




