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FREEDOM RANCH UNIT 

ROCKY MOUNTAINS

N39,54,56.038

W108,17,6.105

6415'

6388'

RIO BLANCO COUNTY, COL

05-103-11100-00

05/19/2009

HELMRICH AND PAYNE

K.GARDNER/G.PERKINS

239/FLEX 3

MLU 033

LAYNE GOOD

NICK BAUER

JASON REISENBICHLER

JASON REYNOLDS

MELISSA SAURBORN

3900' 12512'

05/19/2008 06/06/09

1"=100'

16" 130'

10.75" 3877'

7" 8717'

4.5" 12500'

SPUD 3900'

LSND 12512'
9.875" 8723''

6.125" 12512'
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EXXONMOBIL FRU197-33A4 6/11/2009 
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<50 0>Avg WOB
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G

S
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ft
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100K><10 Butn C-4
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Interp. Lith

Remarks
Survey Data, Mud Reports, Other Info.

 GSA ROCK COLOR CHART. ROCK CONSTITUENTS
 ARE DESCRIBED WET AND LISTED IN ORDER
 OF MOST ABUNDANT TO LEAST ABUNDANT WITH
 RESPECT TO PERCENTAGE IN SAMPLE. DEPTH

<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

3500

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

 IS REFERENCED TO RKB.
 
CONNECTION GASES AS WELL AS TRIP GASES
AND DOWNTIME GASES ARE NOTED ON THE LOG
LARGE CONNECTION GASES WHICH APPEAR ON
THE MUDLOG USUALLY REFLECT UPHOLE GAS
INTERVALS BLEEDING INTO THE BORE HOLE
DURING CONNECTIONS.
 
GAS CHROMATOGRAPHY EQUIPMENT IS3600

CALIBRATED TO A TEST GAS COMPOSED OF:
METHANE = 10000 PPM
ETHANE = 1000 PPM
PROPANE = 1000 PPM
I-BUTANE = 1000 PPM
N-BUTANE = 1000 PPM
I-PENTANE = 1000 PPM
N-PENTANE = 1000 PPM
 
WHEN THE MUD IS RUN THROUGH THE MGS (MUD3700

GAS SEPERATOR) THE INTERVAL IS MARKED ON
THE LOG IN THE SLIDE COLUMN AND NOTED ON
THE LOG.
 
ALL SANDSTONE INTERVALS ARE EXAMINED FOR
SAMPLE FLUORESCENCE IN THE UV SCOPE FOR
HYDROCARBON FLUORESCENCE AND MINOR
FLUORESCENCE FROM POSSIBLE FRACTURE
FILL. ALL FLUORESCENCE IS NOTED ON THE
MUDLOG.3800

 
10.5" SURFACE CASING WAS SET AT 3876'.
 
CANRIG DRILLING TECHNOLOGY LTD.

 NIGHT TOUR COMMENCED FULL LOGGING SERVICES ON
 NB # 1 9.875" IN @ 3891' 05/19/2009 at 3900'.
 HUGHES HCD504ZX      CALIBRATE GAS EQUIP.  

SHALE = DARK YELLOW TO LIGHT BROWN WITH
SOME LIGHT BLUE FRAGMENTS; CRUNCHY TO
CRUMBLY TO OCC BRITTLE TENACITY; PLANAR3900

TO HACKLY TO EARTHY FRACTURE; SCALY TO
TABULAR CUTTINGS HABIT; EARTHY TEXTURE
WITH WAXY APPEARANCE WHEN WET; SMOOTH

     MW IN 9.1+ VIS 47 TO GRITTY WITH OCC SILTY GRAINS PRESENT;
     MW OUT 9.2 VIS 47 THIN TO THICK STRUCTURE WITH IRREGULAR

SIZING OF CUTTINGS; CEMENT VERY COMMON
AT BEGINNING OF HOLE; RARE PIECES OF
LIGHT TO DARK PURPLE CLAYSTONE THAT
APPEARS VERY SILTY AND GRITTY; NO
APPARENT HYDROCARBON INDICATORS PRESENT;

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

4000

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

OVERALL NON CALCAREOUS.
 

     MAX GAS 185u SANDSTONE = LIGHT GRAY, CLEAR, SALT AND
PEPPER GRAINS WITH DARK LITHICS PRESENT,
OCC LIGHT BLUE AND LIGHT PINK QUARTZ;

 05/20/2009 MODERATELY HARD TO HARD; FINE LOWER TO
     CG 65u MEDIUM AND OCC COARSE GRAINED UPPER;

FAIR TO POORLY SORTED; SUBROUNDED TO
ROUNDED WITH SOME IRREGULAR QUARTZ
GRAINS PRESENT; MAINLY SILICA CEMENT4100

WITH OCC CALCITE CRYSTALS COMMON;
SLIGHTLY CALCAREOUS; KAOLINITE SAND VERY
RARE BUT PRESENT IN SAMPLES; NO OIL

     MW IN 9.3 VIS 47 INDICATORS PRESENT.
     MW OUT 9.2+ VIS 46  

SHALE = DARK BROWN, TAN, LIGHT BLUE,
     MAX GAS 16u      C- 2,1 WITH SOME DARK ORANGISH HUES; CRUMBLY

TO CRUNCHY TO OCC BRITTLE TENACITY;
EARTHY TO OCC SPLINTERY AND HACKLY
FRACTURE; SCALY TO TABULAR CUTTINGS4200

HABIT; OVERALL DULL TO EARTHY LUSTER;
GRITTY TO SILTY TO OCC CLAYEY TEXTURE;
MASSIVE TO LENTICULAR STRUCTURE; VERY
WELL SORTED SHALE NODULES WITH OCC
TRACES OF CALCITE AND QUARTZ FINE GRAINS
THROUGHOUT SAMPLE; NON CALCAREOUS; NO
APPARENT HYDROCARBON INDICATORS.
 
SANDSTONE = LIGHT GRAY TO DARK YELLOWISH
ORANGE COLOR; VERY FINE GRAINED; WELL4300

SORTED; SUBROUNDED GRAINS WITH MODERATE
     MW IN 9.3 VIS 46 SPHERICITY; LIGHT GRAY CUTTINGS ARE

 DAY TOUR      MW OUT 9.2 VIS 47 GRAIN SUPPORTED, DARK YELLOWISH ORANGE
CUTTINGS ARE MUD MATRIX SUPPORTED; FIRM
TO FRIABLE CUTTINGS; FAIR REACTION WITH

     C-1 10% HCL.
 
SHALE = PALE BLUE TO DARK YELLOWISH
ORANGE COLOR; CRUMBLY TO BRITTLE
TENACITY; SPLINTERY TO HACKLY TO EARTHY4400      MW IN 9.3 VIS 48 FRACTURE; WEDGELIKE TO NODULAR CUTTINGS

     MW OUT 9.3 VIS 46 HABIT; EARTHY TO WAXY LUSTER; CLAYEY TO
SMOOTH TEXTURE; TRACE OF LAMINE ON SOME

CALIBRATE GAS EQUIP. SURFACES OF CUTTINGS; FAIR REACTION WITH



SILTSTONE = MODERATE YELLOWISH BROWN
COLOR; DENSE TO BRITTLE TENACITY; BLOCKY
FRACTURE; NODULAR CUTTINGS HABIT; EARTHY
LUSTER; SILTY TO GRITTY TEXTURE; MASSIVE
STRUCTURE; SLIGHT REACTION WITH 10% HCL;

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

4500

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

GRADING INTO SAND STONE;
 
SANDSTONE = MODERATE YELLOWISH BROWN
TO MODERATE BROWN TO OLIVE GRAY TO
GRAYISH RED PURPLE COLOR; VERY FINE
TO FINE GRAINED; FAIR TO POOR SORTING;

     MW IN 9.3 VIS45 SUBANGULAR TO SUBROUND GRAINS; MODERATE
     MW OUT 9.3 VIS 47 TO LOW SPHERICITY; FRIABLE; MATRIX
     C-1 SUPPORTED WITH SALT AND PEPPER GRAINS;

SLIGHT REACTION WITH HCL; UNDER UV LIGHT4600

NO FLUORESCENCE.
 
SHALE = DARK YELLOWISH ORANGE TO MEDIUM

     CO2 MAX 3320ppm BLUISH COLOR; BRITTLE TO DENSE TO TOUGH
TENACITY; EARTHY TO SPLINTERY TO
CONCHOIDAL FRACTURE; WEDGELIKE TO
NODULAR TO BLADED CUTTINGS HABIT; EARTHY

     MW IN 9.3+ VIS 45 TO WAXY LUSTER; CLAYEY TO SMOOTH
     MW OUT 9.3+ VIS 48 TEXTURE; TRACE OF SILT ON SURFACE OF
     C-2, 1 THE CUTTINGS.4700

 
SANDSTONE = GRAYISH RED TO GRAYISH
ORANGE COLOR; FINE TO VERY FINE GRAIN
SIZE; FAIR  SORTING; SUBANGULAR GRAINS;
MODERATE SPHERICITY; FIRMLY FRIABLE;

     MW IN 9.3 VIS 48 MATRIX SUPPORTED; LESS THEN 2% DARK
     MW OUT 9.3+ VIS 45 LITHICS; PREDOMNIANTLY QUARTS GRAINS,

CLEAR TO GRAYISH RED TO MILKY WHITE
     C-2, 1 COLOR; FAIR REACTION WITH 10% HCL;

NO HYDROCARBON FLUORESCENCE UNDER UV4800

LIGHT.
 
SILTSTONE = MODERATE YELLOWISH BROWN
COLOR; BRITTLE TO DENSE TENACITY; BLOCKY
FRACTURE; NODULAR CUTTINGS HABIT; EARTHY

     MW IN 9.3 VIS 48 LUSTER; SILTY TO GRITY TEXTURE, GRADING
     MW OUT9.3 VIS 48 INTO SANDSTONE; PREDOMINANTLY MASSIVE
     C-1 WITH TRACE OF LAMINAE VISIBLE; SLIGHT

REACTION IN HCL.
 4900

SHALE = GRAYISH ORANGE TO MEDIUM BLUE
COLOR; DENSE TO TOUGH TO BRITTLE
TENACITY; BLOCKY TO CONCHOIDAL TO HACKLY
FRACTURE; NODUAL TO WEDGELIKE TO BLADED
CUTTINGS HABIT; EARTHY TO DULL TO WAXY

     MW IN 9.3+ VIS 46 LUSTER; CLAYEY TO SILTY TEXTURE; MASSIVE
     MW OUT 9.3+ VIS 45 STRUCTURE; SLIGHT REACTION WITH HCL.

     MAX GAS 24u  
     C-2, 1 SHALE = MEDIUM BLUE TO MODERATE

YELLOWISH BROWN COLOR; DENSE TO BRITTLE
<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

5000

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

TENACITY; CHONCHOIDAL TO HACKLY TO
EARTHY FRACTURE; WEDGELIKE TO BLADED TO
NODUAL CUTTINGS HABIT;  SMOOTH TO CLAYEY
TEXTURE; WAXY TO EARTHY LUSTER;
COATING OF SILT ON SOME OF THE SHALE

     MW IN 9.3 VIS 47 CUTTINGS; NO REACTION WITH HCL.
     MW OUT 9.3 VIS 49  

SHALE = GRAYISH ORANGE TO LIGHT BLUEISH
 NIGHT TOUR      C-2, 1 COLOR; TOUGH TO BRITTLE TO CRUNCHY

TENACITY; HACKLY TO IRREGULAR FRACTURE;5100

WEDGELIKE TO NODULAR TO OCC BLADED
          MUD DATA @ 5140' CUTTINGS HABIT; SMOOTH TO SILTY TO OCC
     MW 9.5 FV 47 PV 19 YP 16 CLAYEY TEXTURE; EARTHY TO DULL TO OCC
     API FIL 13 GELS 16/44/51 pH 10.2 GREASY LUSTER; SANDY CEMENT CLUSTERS

     MAX GAS 20u      CL- 350 Ca+ 40 MBT 20 SOL 6 FOUND SCATTERED THROUGHOUT SAMPLES; NON
     24 HR LOSSES 29.6 BBLS TO SLIGHTLY CALCAREOUS; NO APPARENT

HYDROCARBON INDICATORS PRESENT.
 
SANDSTONE = LIGHT GRAY TO DARK GRAY WITH
DARK GREENISH HUES AND DARK LITHICS;5200

VERY FINE TO FINE TO OCC MEDIUM GRAINED;
VERY WELL TO WELL SORTED; SUBROUNDED TO
ROUNDED WITH SUBANGULAR QUARTZ GRAINS
THROUGHOUT SAMPLE; MODERATE SPHERICITY;
MAINLY SILICA CEMENTATION WITH CLEAR TO

     MW IN 9.3 VIS 47 PINKISH CRYSTALS COMMON; OVERALL NON TO
     MW OUT 9.3 VIS 50 SLIGHTLY CALCAREOUS; NO APPARENT OIL

INDICATORS PRESENT.
     C- 1  

SHALE = DARK GRAY TO YELLOWISH BROWN5300

WITH LIGHT BLUE GRAINS THROUGHOUT;
BRITTLE TO CRUMBLY TO OCC TOUGH
TENACITY; IRREGULAR TO PLANAR TO OCC
SPLINTERY FRACTURE; TABULAR TO SCALY TO
OCC PLATY CUTTINGS HABIT; VERY EARTHY TO
DULL LUSTER; TEXTURE IS OVERALL SMOOTH
WITH CLAYEY PROPERTIES WHEN BROKEN INTO
SMALLER PIECES; STRUCTURE IS THIN TO OCC
THICK AND MASSIVE; OVERALL NON
CALCAREOUS WITH SOME VISIBLE SIGNS OF5400

KAOLINITE BANDED SAND PARTICLES WITHIN
THE SAMPLE MATRIX.

     REPAIR GAS TRAP  
SANDSTONE = LIGHT GRAY TO OFF WHITE WITH
DARK GREENISH HUES AND DARK LITHICS;

     MW IN 9.4 VIS 52 VERY FINE TO FINE TO OCC COARSE GRAINED;
     MAX GAS 56u      MW OUT 9.4 VIS 47 VERY WELL TO WELL SORTED; SUBROUNDED TO

ROUNDED WITH SUBANGULAR QUARTZ GRAINS
     C-2, 1 THROUGHOUT SAMPLE; MODERATE SPHERICITY;

MAINLY SILICA CEMENTATION WITH CLEAR TO
<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

WHITE CRYSTALS COMMON; OVERALL NON TO
SLIGHTLY CALCAREOUS; NO APPARENT OIL
INDICATORS PRESENT.
 



SHALE = GRAY TO DARK REDDISH BROWN
 05/21/2009 WITH SOME LIGHT BLUE GRAINS THROUGHOUT;
 WASATCH G 5560' BRITTLE TO CRUMBLY TO OCC TOUGH

TENACITY; IRREGULAR TO PLANAR TO OCC
     CG 59u SPLINTERY FRACTURE; TABULAR TO SCALY TO

OCC PLATY CUTTINGS HABIT; VERY EARTHY TO5600

DULL LUSTER; TEXTURE IS OVERALL SMOOTH
WITH CLAYEY PROPERTIES WHEN BROKEN INTO

     MAX GAS 88u SMALLER PIECES; STRUCTURE IS THIN TO OCC
THICK AND MASSIVE; OVERALL NON
CALCAREOUS WITH SOME VISIBLE SIGNS OF

     MW IN 9.4 VIS 38 QUARTZ BANDED SAND GRAINS WITHIN THE
     MW OUT 9.3 VIS 44 SAMPLE MATRIX.

 
     C-4,3,2, 1 SANDSTONE = VERY LIGHT GRAY TO MEDIUM

     CG 44u LIGHT GRAY COLOR; FINE GRAIN SIZE; FAIR5700

SORTING; SUBANGULAR TO SUBROUNDED
GRAINS;  MODERATE SPHERICITY; GRAIN
SUPPORTED WITH CALCITE CEMENT; FIRM
HARDNESS; QUARTZ GRAINS WITH SOME LIGHT
CLOLORED LITHIC FRAGMENTS; REACTS WELL
WITH 10% HCL; TRACE OF YELLOW

     MW IN 9.2+ VIS46 FLUORESCENCE UNDER UV LIGHT OF SOME
     MW OUT 9.4 VIS 41 SAND CUTTINGS IN SAMPLE TAKEN AT 5700'.

 
     C-3, 2, 1 SHALE = MEDIUM BLUISH TO MODERATE5800

YELLOWISH BROWN TO MEDIUM DARK GRAY
COLOR; CRUMBLY TO BRITTLE TENACITY;
SPLINTERY TO HACKLY FRACTURE; NODUAL TO
WEDGELIKE TO BLADED CUTTINGS HABIT; WAXY

 DAY TOUR TO DULL LUSTER; SMOOTH TO CLAYEY TEXTURE
; MASSIVE STRUCTURE; LIGHT REACTION TO
NO REACTION IN HCL.

 WASATCH I 5885'      MW IN 9.25 VIS 42  
     MW OUT 9.3 VIS 39 SANDSTONE = MEDIUM LIGHT GRAY TO LIGHT

     MAX GAS 587u      C-4, 3, 2, 1 GRAY COLOR; VERY FINE TO FINE GRAINED;5900

WELL TO FAIR SORTING; SUBROUND TO
SUBANGULAR GRAINS WITH MODERATE
SPHERICITY; FIRMLY FRIABLE TO FIRM; LESS
THEN 2% DARK LITHIC FRAGMENTS; SOME
CALCITE SOME SILICA CEMENTATION, FIAR TO
POOR REACTION IN HCL; GROUND SURFACES
DUE TO PDC BIT; TRACE AMOUNT OF PYRITE;

     MW IN 9.3+ VIS 43 SANDSTONE NO FLUORESCENCE UNDER UV.
     MAX GAS 74u      MW OUT 9.3 VIS 43  
     RE-SCALE GAS < 0 - 1000 > SILTSTONE = BROWNISH GRAY TO MEDIUM DARK

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

6000

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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 COLOR; DENSE TENACITY; BLOCKY
FRACTURE; NODULAR TO TABULAR CUTTINGS

     MAX GAS 2725u HABIT; DULL LUSTER; SILTY TEXTURE; TRACE
OF CLACITE FILLED MICRO FRACTURES SEEN
IN SOME CUTTINGS; REACTS FAIR TO WELL
WITH 10% HCL.

     MW IN 9.3+ VIS 49  
     MW OUT 9.4 VIS 46 SHALE = GRAYISH BROWN COLOR; DENSE

     MAX GAS 292u TENACITY; SPLINTERY TO HACKLY FRACTURE;
BLADED TO WEDGELIKE CUTTINGS HABIT; DULL6100

TO SPARKLING LUSTER; SILTY TO CLAYEY
     MAX GAS 616u TEXTURE; TRACE OF PYRITE; TRACE REACTION

WITH HCL.
 
NOTE = TOTCO NOT READING BIT WEIGHT FROM
6135' TO 6322' MD.
 

 NO TOTCO BIT WEIGHT      MAX GAS 241u      MW IN 9.3 VIS 49 SILTSTONE = BROWNISH GRAY COLOR; DENSE
 FROM 6135' TO 6322'      MW OUT 9.3 VIS 44 TO CRUNCHY TENACITY; BLOCKY FRACTURE;

TABULAR TO NODULAR CUTTINGS HABIT; DULL6200      C-5, 4, 3, 2, 1 LUSTER; SILTY TEXTURE; MASSIVE STRUCTURE
; SLIGHT REACTION WITH 10% HCL.
 

     CALIBRATE GAS EQUIP. CARBONACEOUS SHALE = BROWNISH BLACK TO
BLACK COLOR; DENSE TENACITY; SPLINTERY
TO IRREGULAR FRACTURE; NODULAR TO
WEDGELIKE CUTTINGS; GREASY LUSTER;

     MAX GAS 393u SMOOTH TO SILTY TEXTURE TRACE OF LAMINE.
 
COAL = BLACK; DENSE TO TOUGH TENACITY;

 NIGHT TOUR

6300      C-5, 4, 3, 2, 1 BLOCKY TO CONCHOIDAL FRACTURE; TABULAR
          MUD DATA @ 6320' TO NODULAR CUTTINGS HABIT; GREASY LUSTER
     MW 9.3 FV 49 PV 12 YP 14 SMOOTH TEXTURE; TRACE LAMINE IN PLACES;
     API FIL 13 GELS 12/44/56 pH 10.9 VISIBLE DEGASSING UNDER MICROSCOPE WHEN
     CL- 1200 Ca+ 40 MBT 17.5 SOL 6.2 WET; CAVINGS OF COAL COMMON WHEN PIPE
     24 HR LOSSES 0 BBLS GOT STUCK AT 6322' MD.

     CG 137u  
SANDSTONE = LIGHT GRAY TO SALT AND
PEPPER TO TRANSLUCENT AND WHITE; VERY
FINE TO FINE LOWER TO MEDIUM AND OCC6400

COARSE GRAINED UPPER; WELL SORTED;
SUBROUNDED TO SUBANGULAR GRAINS;
MODERATE SPHERICITY; MODERATELY HARD TO
HARD; OVERALL MODERATELY TO VERY

     CG 500u CALCAREOUS; DARK BROWN TO BLACK LITHICS
     C-5, 4, 3, 2, 1 VERY COMMON THROUGHOUT GRAINS; < 5% COAL

FRAGMENTS WITH VISIBLE DEGASSING COMMON
IN SAMPLES; NO APPARENT HYDROCARBON
INDICATORS PRESENT.
 

<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

6500

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

SILTSTONE = LIGHT BLUISH TO MEDIUM GRAY
TO OCC BROWNISH GRAY; VERY TOUGH TO

 05/22/2009 DENSE TENACITY; BLOCKY TO IRREGULAR
FRACTURE; MASSIVE TO TABULAR CUTTINGS
HABIT; WAXY TO DULL TO OCC EARTHY

     CG 887u LUSTER; VERY SILTY AND GRITTY TEXTURE;
THICK TO MASSIVELY STRUCTURED;

     MW IN 9.3 VIS 41 MODERATELY HARD TO HARD FRAGMENTS;
     MW OUT 9.4 VIS 39 OVERALL NON CALCAREOUS WITH SPARKLY

INTERBEDDED MINERALS FOUND ON OUTER6600      C-5, 4, 3, 2, 1 PORTION OF GRAINS WHEN DRIED.
 
SANDSTONE = LIGHT GRAY TO SALT AND
PEPPER TO TRANSLUCENT AND WHITE; VERY



FINE TO FINE LOWER TO MEDIUM AND OCC
COARSE GRAINED UPPER; WELL SORTED;

     MAX GAS 176u SUBROUNDED TO WELL ROUNDED GRAINS;
MODERATE SPHERICITY; MODERATELY HARD TO

     MW IN 9.35 VIS 42 HARD; OVERALL MODERATELY TO VERY
     MW OUT 9.4 VIS 40 CALCAREOUS; DARK BROWN TO BLACK LITHICS6700

IN SAMPLES; NO APPARENT HYDROCARBON
     C-5, 4, 3, 2, 1 INDICATORS PRESENT.

 DAY TOUR  
SHALE = DARK YELLOWISH ORANGE TO PALE
YELLOWISH ORANGE TO LIGHT OLIVE GRAY TO

          MUD DATA @ 6798' DARK YELLOWISH BROWN COLOR; BRITTLE TO
     MW 9.3 FV 44 PV 12 YP 11 CRUMBLY TO TOUGH TENACITY; NODULAR TO
     API FIL 10 GELS 7/14/21 pH 10.1 WEDGELIKE CUTTINGS HABIT; EARTHY TO DULL
     CL- 1200 Ca+ 40 MBT 17.5 SOL 6.3 LUSTER; CLAYEY TO SILTY TEXTURE; MASSIVE

 NIGHT TOUR      24 HR LOSSES 1100 BBLS STRUCTURE; NO REACTION TO FAIR REACTION
 5/23/2009

6800      CALIBRATE GAS EQUIP. WITH 10% HCL.
 DAY TOUR  CALIBRATE GAS EQUIP.  
 NB # 2, 9.875 IN AT 6798' SILTSTONE = LIGHT GRAY TO LIGHT BROWNISH
 SMITH MI616 W/ 6X12 GRAY COLOR; DENSE TENACITY; IRREGULAR TO

HACKLY FRACTURE; NODULAR TO WEDGELIKE
     C-4, 3, 2, 1 CUTTINGS HABIT; DULL LUSTER; SILTY TO

GRITTY TEXTURE; MASSIVE STRUCTURE; FAIR
REACTION WITH HCL.
 

     MAX GAS 104u SANDSTONE = LIGHT GRAY COLOR; FINE GRAIN6900

SIZE; WELL SORTED; SUBROUNDED GRAINS;
MODERATESPHERICITY; FIRM HARDNESS; GRAIN
SUPPORTED WITH CALCITE CEMENTATION;

     MXA GAS 90u LESS THAN 2% DARK COLORED LITHICS;
PREDOMINANTLY FOGGY AND SOME CLEAR

     MW IN 9.4 VIS 47 QUARTZ GRAINS; REACTION FAIR TO WIELL
     MW OUT 9.4 VIS 46 WITH HCL; NO FLUORESCENCE UNDER UV

LIGHT.
     C-4, 3, 2, 1  

SHALE = MEDIUM BLUISH TO MEDIUM GRAY
<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

7000

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

COLOR; DENSE TO BRITTLE TENACITY;
IRREGULAR TO SPLINTERY FRACTURE; NODULAR
TO WEDGELIKE CUTTINGS HABIT; WAXY TO
DULL LUSTER; SILTY TO SMOOTH TEXTURE;
MASSIVE STRUCTURE; NO REACTION IN HCL.
 
SANDSTONE = OFF WHITE TO OPAQUE WITH

     MAX GAS 170u PALE BLUE HUES; VERY FINE TO FINE LOWER
     MW IN 9.4 VIS 50 TO MEDIUM AND OCC COARSE GRAINED UPPER;

 NIGHT TOUR      MW OUT 9.4 VIS 45 WELL TO FAIRLY SORTED; SUBROUNDED TO7100

ROUNDED WITH SOME ANGULAR GRAINS DUE TO
PDC BIT ACTION; MODERATE SPHERICITY;
MODERATELY HARD TO OCC HARD; SLIGHTLY TO
MODERATELY CALCAREOUS; DARK BROWN TO

     CG 703u BLACK LITHICS COMMON WITHIN QUARTZ
          MUD DATA @ 7133' FRAMEWORK; SLIGHT MECHANICAL ABRASION
     MW 9.3 FV 44 PV 15 YP 14 WITH IMPACTION DUE TO BIT; NO APPARENT
     API FIL 10.6 GELS 7/29/36 pH 10.3 HYDROCARBON INDICATORS.
     CL- 1200 Ca+ 20 MBT 20 SOL 6.3  
     24 HR LOSSES 460 BBLS SHALE = MEDIUM BLUISH GRAY TO MEDIUM7200

GRAY WITH OCC DARK REDDISH BROWN HUES;
VERY BRITTLE TO DENSE TENACITY; BLOCKY
TO IRREGULAR FRACTURE; TABULAR TO

     CG 855u WEDGELIKE TO OCC NODULAR CUTTINGS HABIT;
     C-4, 3, 2, 1 DULL TO EARTHY TO RARELY WAXY LUSTER;

SMOOTH TO SILTY TEXTURE WITH CLAYEY
PROPERTIES WHEN BROKEN INTO SMALLER
PIECES; OVERALL THICK TO MASSIVE

     MW IN 9.4 VIS 43 STRUCTURE; NON CALCAREOUS; TRACES OF
     MW OUT 9.5 VIS 43 SMALL PYRITE FRAGMENTS IN SAMPLES.7300

 
SANDSTONE = OFF WHITE TO CLEAR WITH
PALE BLUE HUES; VERY FINE TO FINE LOWER
TO MEDIUM AND OCC COARSE GRAINED UPPER;

     C-4, 3, 2, 1 WELL TO FAIRLY SORTED; SUBROUNDED TO
ROUNDED WITH SOME ANGULAR GRAINS PRESENT
MODERATELY HARD TO OCC HARD; SLIGHTLY TO

 OHIO CREEK @ 7372'      MAX GAS 856u MODERATELY CALCAREOUS; DARK BROWN TO
BLACK LITHICS COMMON WITHIN QUARTZ
FRAMEWORK; SLIGHT MECHANICAL ABRASION7400

WITH IMPACTION DUE TO BIT; NO APPARENT
HYDROCARBON INDICATORS; PYRITE NODULES
COMMON AT OHIO CREEK FM CONTACT.

     MW IN 9.4 VIS 45  
     MW OUT 9.5 VIS 48 SHALE = MEDIUM BLUISH GRAY TO MEDIUM

GRAY WITH OCC DARK REDDISH BROWN HUES;
VERY BRITTLE TO DENSE TENACITY; BLOCKY
TO IRREGULAR FRACTURE; TABULAR TO
WEDGELIKE TO OCC NODULAR CUTTINGS HABIT;
DULL TO EARTHY TO RARELY WAXY LUSTER;

<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

7500

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

SMOOTH TO SILTY TEXTURE WITH CRUNCHY
PROPERTIES WHEN BROKEN INTO SMALLER
PIECES; OVERALL THICK TO MASSIVE

     CG 399u STRUCTURE; NON CALCAREOUS; TRACES OF
CARBONACEOUS SHALE AND CALCITE CRYSTALS

 05/24/2009 FOUND THROUGHOUT SAMPLES.
 

     MAX GAS 650u SANDSTONE = OFF WHITE TO CLEAR WITH PALE
     MW IN 9.5 VIS 46 GRAY BLUE HUES; VERY FINE TO FINE LOWER
     MW OUT 9.4 VIS 42 TO MEDIUM AND OCC COARSE GRAINED UPPER;7600

WELL TO FAIRLY SORTED; SUBROUNDED TO
     C- 5,4, 3, 2, 1 ROUNDED WITH SOME ANGULAR GRAINS PRESENT

MODERATELY HARD TO OCC HARD; SLIGHTLY TO
 WF 850 @ 7625' MODERATELY CALCAREOUS; DARK GRAY TO
     TOTCO DOWN BLACK LITHICS COMMON WITHIN QUARTZ

FRAMEWORK; SOME MECHANICAL ABRASION
WITH IMPACTION DUE TO BIT; NO APPARENT
HYDROCARBON INDICATORS; SHALE NODULES
ARE PLATY AND COMMON WITHIN SAMPLES;
VERY CLEAN WELL CONSOLIDATED QUARTZ7700      CG 845u SAND WITH NO VISIBLE POROSITY.

     MW IN 9.3 VIS 47  
     MW OUT 9.5 VIS 43 SILTSTONE = MEDIUM TO DARK GRAY WITH OCC

DUSKY BROWN HUES; VERY TOUGH TO DENSE



TENACITY; BLOCKY TO IRREGULAR FRACTURE;
TABULAR TO WEDGELIKE CUTTINGS HABIT WITH

     C- 5,4, 3, 2, 1 SOME ELONGATED FRAGMENTS; VERY DULL TO
EARTHY LUSTER; VERY SILTY TO CLAYEY
TEXTURE; THICK TO OCC THIN STRUCTURE;
HARD TO BREAK INTO PIECES BUT FLAKES OFF

 WF 800 7800'

7800

IN A CLAY-LIKE FASHION WHEN POKED WITH
 DAY TOUR      CG 1561u METAL TOOL; OVERALL NON CALCAREOUS.

 
SHALE = MEDIUM BLUISH TO PALE BLUE
COLOR; BRITTLE TO DENSE TENACITY;

     MW IN 9.35 VIS 48 SPLINTERY TO HACKLY FRACTURE; WEDGELIKE
     MW OUT 9.35 VIS 45 TO NODULAR CUTTINGS HABIT; WAXY LUSTER;

SMOOTH TEXTURE; MASSIVE STRUCTURE;
NO REACTION WITH 10% HCL.

     C-5, 4, 3, 2, 1  7900      CG 1555u SANDSTONE = LIGHT GRAY TO VERY LIGHT
GRAY COLOR; MEDIUM TO FINE GRAINED; POOR
TO FAIR SORTING; SUBROUNDED GRAINS WITH
MODERATE SPHERICITY; FRIABLE, LOOSE
GRAINS IN TRAY DUE TO PDC BIT,

     CO2 MAX 1913u PREDOMINATLY SMALL CUTTINGS OF LESS THAN
     MAX GAS 214u 1MM IN SIZE; FOGGY QUARTZ GRAINS WITH

SOME CLEAR; LESS THAN 2% DARK LITHICS;
     MW IN 9.4+ VIS 50 SOME CALCITE CEMENTATION, REACTS WELL
     MW OUT 9.5 VIS 50 WITH HCL; NO FLUORESCENCE UNDER UV LIGHT

<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

8000

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

 
SHALE = LIGHT BLUISH TO LIGHT BROWNISH
TO PINKISH GRAY COLOR; DENSE TO TOUGH
TENACITY; IRREGULAR FRACTURE; WEDGELIKE
TO PLATY CUTTINGS HABIT; WAXY TO DULL

     MAX GAS 525u LUSTER; SILTY TEXTURE; MASSIVE
     C-4, 3, 2, 1 STRUCTURE; NO REACTION WITH HCL; SMALL

CUTTINGS SIZE OF LESS THAN 1 MM.
 

     CG 2271u SANDSTONE = LIGHT GRAY COLOR; FINE TO8100      MW IN 9.3+ VIS 48 MEDIUM GRAIN SIZE; POOR TO FAIR SORTING;
     MW OUT 9.3+ VIS 47 SUBROUND GRAINS WITH MODERATE

     MAX GAS 867u SPHERICITY; FRIABLE TO FIRMLY FRIABLE;
GRAIN SUPPORTED; QUARTZ GRAINS ARE CLEAR
TO FOGGY; LESS THAN 2% DARK LITHICS IN

     C-5, 4, 3, 2, 1 MOST CUTTINGS 5% LITHIC IN SOME
 WF 700 8155' CUTTINGS; SLIGHT TO NO REACTION WITH

     MAX GAS 293u HCL; NO FLUORESCENCE UNDER UV LIGHT.
     CG 445u  

SILTSTONE = PALE BROWN TO BROWNISH GRAY8200      MW IN 9.4 VIS 47 COLOR; DENSE TENACITY; IRREGULAR TO
     MW OUT 9.4+ VIS 49 BLOCKY FRACTURE; NODULAR TO WEDGELIKE

CUTTINGS HABIT; EARTHY TO SPARKLING
     MAX GAS 714u LUSTER; SILTY TO GRITTY TEXTURE; MASSIVE

STRUCTURE; TRACE REACTION WITH HCL.
     MAX GAS 808u      C-5, 4, 3, 2, 1  

      CALIBRATE GAS EQUIP. SHALE = LIGHT BLUISH TO PALE YELLOW
     MAX GAS 605u BROWN COLOR; DENSE TENACITY; IRREGULAR

 WF600 @ 8275' FRACTURE; WEDGELIKE TO NODULAR TO
BLADED CUTTINGS HABIT; WAXY TO DULL8300

LUSTER; SMOOTH TEXTURE; MASSIVE
STRUCTURE; NO REACTION IN HCL.

     MAX GAS 277u      MW IN 9.4 VIS 48  
     MW OUT 9.4 VIS 50 SANDSTONE = LIGHT GRAY TO VERY LIGHT

GRAY COLOR; FINE TO VERY FINE GRAIN
     C-5, 4, 3, 2, 1 SIZE; FAIR SORTING; SUBROUND TO SUB-

ANGULAR GRAINES; QUARTZ GRAINS WITH LESS
THAN 2% DARK LITHICS; FIRM FRIABLE;
GRAIN SUPPORTED; SLIGHT REACTION WITH
HCL; NO FLUORESCENCE UNDER UV LIGHT;8400           MUD DATA @ 8460' GROUND SURFACES DUE TO PDC BIT.

 NIGHT TOUR      MW 9.3 FV 42 PV 11 YP 20  
     API FIL 10.2 GELS 7/22/35 pH 10.1 SILTSTONE = MEDIUM BLUISH GRAY TO OCC
     CL- 1200 Ca+ 20 MBT 20 SOL 6.1 DARK REDDISH BROWN; VERY DENSE TO

     MAX GAS 2262u      24 HR LOSSES 1455 BBLS BRITTLE TENACITY; IRREGULAR TO BLOCKY TO
EARTHY FRACTURE; TABULAR TO WEDGELIKE

     CG 2043u CUTTINGS HABIT; EARTHY TO DULL TO OCC
GREASY LUSTER; SMOOTH TO VERY SILTY
TEXTURE; OVERALL THICK TO MASSIVE
STRUCTURE; NON CALCAREOUS; TRACES OF

<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

8500

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

PINPOINT PYRITE COMMON IN SAMPLES.
 

     CG 2897u SHALE = LIGHT BLUISH TO PALE YELLOW
BROWN COLOR; DENSE TENACITY; IRREGULAR
FRACTURE; WEDGELIKE TO NODULAR TO
BLADED CUTTINGS HABIT; EARTHY TO DULL

 WF 500 @ 8558'      MAX GAS 2262u LUSTER; SMOOTH TEXTURE; MASSIVE TO THICK
STRUCTURE; NO REACTION WITH HCL.

     MW IN 9.4 VIS 53  
     MW OUT 9.3 VIS 50 SANDSTONE = OFF WHITE TO CLEAR WITH PALE8600

GRAY BLUE HUES; VERY FINE TO FINE LOWER
TO MEDIUM AND OCC COARSE GRAINED UPPER;
WELL TO FAIRLY SORTED; SUBROUNDED TO

     CG 6218u      C-5, 4, 3, 2, 1 ROUNDED WITH SOME ANGULAR GRAINS PRESENT
MODERATELY HARD TO FRIABLE; SLIGHTLY TO

          MUD DATA @ 8723' MODERATELY CALCAREOUS; DARK GRAY TO
     MAX GAS 723u      MW 9.5 FV 45 PV 13 YP 13 BLACK LITHICS COMMON WITHIN QUARTZ; NO

     API FIL 10.4 GELS 7/10/19 pH 10.1 HYDROCARBON INDICATORS; SHALE NODULES
     CL- 1200 Ca+ 20 MBT 20 SOL 6.7 ARE PLATY AND COMMON WITHIN SAMPLES.

     MAX GAS 965u      24 HR LOSSES 258 BBLS  8700

NOTE: TD INTERMEDIATE SECTION @ 8723' MD
ON 05/24/2009 AT 23:00 HRS.

 05/25-28/2009  
 NIGHT TOUR      RESET HOLE DEPTH SANDSTONE = OPAQUE, OFF WHITE, CLEAR,
 NB # 3, 6.125 IN AT 8723' LIGHT GREENISH GRAY HUES; VERY FINE TO
 REED MSR513M W/ 2X12, 3X11 FINE GRAINED; SUBANGULAR TO SUBROUNDED;

OVERALL HARD QUARTZ SAND; KAOLINITIC
     MAX GAS 304u SAND GRAINS VERY COMMON; OVERALL FINE

SILICA CEMENTATION; VERY WELL SORTED
     CG 276u WITH NO VISIBLE POROSITY; VERY CLEAN

 05/29/2009

8800

AND COMPACTED SAND GRAINS WHEN WET;
NON TO SLIGHTLY CALCAREOUS WITH DARK

     MW IN 9.6 VIS 45 BROWN SILTSTONE FRAGMENTS COMMON; NO
MW OUT 9.5 VIS 40 APPARENT OIL INDICATORS PRESENT.



     C-5, 4, 3, 2, 1 SILTSTONE = BLUISH GRAY TO SLIGHTLY
     MAX GAS 91u DARK REDDISH BROWN; VERY DENSE TO

BRITTLE TENACITY; IRREGULAR TO BLOCKY TO
 DAY TOUR EARTHY FRACTURE; TABULAR TO WEDGELIKE

CUTTINGS HABIT; EARTHY TO DULL TO OCC8900

GREASY LUSTER; SMOOTH TO VERY SILTY
     MAX GAS 135u TEXTURE; OVERALL THICK TO MASSIVE

STRUCTURE; NON CALCAREOUS.
 
SHALE = LIGHT GRAY TO DARK GRAY TO BLACK
; BRITTLE TO CRUMBLY TENACITY; PLANAR TO
BLOCKY TO IRREGULAR FRACTURE; PLATY TO

     MW IN 9.4 SCALY TO WEDGE-LIKE TO BLADED CUTTINGS
  TOTAL GAS SCALE CHANGE      MW OUT 9.4 HABIT; EARTHY TO DULL TO SLIGHTLY WAXY
     RE-SCALE GAS < 0-1000 > LUSTER; GENERALLY SMOOTH TEXTURE;

<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

9000

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

MASSIVE STRUCTURE.
 
SANDSTONE = COLOR VARIES FROM GRAY
TO WHITE TO OCCASIONALLY TRANSLUCENT;
FINE TO MEDIUM GRAIN SIZE; FAIR TO WELL
SORTED GRAINS; ROUND TO SUB-ROUND TO
SUB-ANGULAR GRAINS WITH LOW TO MODERATE
SPHERICITY; SAMPLE IS FRIABLE TO
MODERATELY HARD; ALTHOUGH SLIGHTLY
REACTIVE TO HCL SOLUTION; PREDOMINANTLY9100           MUD DATA @ 9187' SILICA CEMENT; SAMPLE ALSO CONTAINS

     MW 9.5 FV 43 PV 15 YP 19 BROWN AND BLACK LITHIC FRAGMENTS WHICH
 WF 400 @ 9115'      API FIL 9 GELS 8/13/20 pH 10.4 COMPRISE TWO TO THREE PERCENT OF

     CL- 1200 Ca+ 20 MBT 20 SOL 7.7 SAMPLE.
     24 HR LOSSES 2.8 BBLS  

SILTSTONE = BLUISH GRAY TO SLIGHTLY
 NIGHT TOUR DARK REDDISH BROWN; VERY DENSE TO

     CG 211u BRITTLE TENACITY; IRREGULAR TO BLOCKY TO
EARTHY FRACTURE; TABULAR TO WEDGELIKE
CUTTINGS HABIT; EARTHY TO DULL TO OCC9200      C- 4, 3, 2, 1 GREASY LUSTER; SMOOTH TO VERY SILTY
TEXTURE; OVERALL THICK TO MASSIVE
STRUCTURE; NON CALCAREOUS.
 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY
TO OCC TRANSLUCENT WITH A SALT/PEPPER

     CG 333u APPEARANCE; FINE TO OCC VERY FINE LOWER
TO MEDIUM AND OCC COARSE UPPER GRAINED;
SUBANGULAR TO SUBROUNDED; MODERATE
SPHERICITY; MODERATELY FRIABLE TO HARD;9300

DARK BROWN TO BLACK LITHICS COMMON; WELL
CONSOLIDATED CLEAN QUARTZ SAND; SLIGHTLY
TO MOD CALCAREOUS; NO FLUORESCENCE.
 

 5/30/2009 NOTE: TOOH AT 9358' MD FOR BIT AND RUN
USIT LOGS.

 5/31/2009      20' FLARE @ 9359'  
 NB # 4, 6.125" IN AT 9358'      CG 115u SHALE = LIGHT GRAY TO DARK GRAY TO BLACK
 HUGHES TN16964 W/ 3X13 WITH LIGHT BLUISH GRAY HUES; WEDGED TO

     C-5,4,3,2,1 BLOCKY TO IRREGULAR FRACTURE; PLATY TO9400

SCALY TO TABULAR TO BLADED CUTTINGS
     MAX GAS 160u HABIT; VERY EARTHY TO DULL LUSTER; NON

     MW IN 9.7 VIS 49 CALCAREOUS WITH A SMOOTH TO SILTY
     MW OUT 9.5 VIS 40 TEXTURE; CAVINGS COMMON FROM UP HOLE

WASHING DOWN DURING TRIP.
 

     MAX GAS 2625u CARBONACEOUS SHALE = DARK BROWN TO
REDDISH BROWN TO BLACK; DENSE TO
BRITTLE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; GENERALLY MASSIVE CUTTINGS

<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

9500

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

HABIT; EARTHY TO DULL TO OCCASIONALLY
GREASY LUSTER; MASSIVE STRUCTURE WITH
OCCASIONAL STRINGERS OF CARBONACEOUS
MATERIAL.

     C-5,4,3,2,1  
SANDSTONE = COLOR VARIES FROM GRAY

     CG 898u TO WHITE TO OCCASIONALLY TRANSLUCENT;
FINE TO MEDIUM GRAIN SIZE; FAIR TO WELL
SORTED GRAINS; ROUND TO SUB-ROUND TO
SUB-ANGULAR GRAINS WITH LOW TO MODERATE9600

SPHERICITY; SAMPLE IS FRIABLE TO
FIRM FRIABLE; CALCITE CEMENT; SAMPLE IS

     MW IN 9.6 VIS 41 REACTIVE TO HCL SOLUTION; NO VISIBLE
     MW OUT 9.7 VIS 40 FLOURESCENTS UNDER UV LIGHT.

     CG 703u  
SHALE = LIGHT GRAY TO DARK GRAY TO BLACK
; BRITTLE TO CRUMBLY TENACITY; PLANAR TO
BLOCKY TO IRREGULAR FRACTURE; PLATY TO
SCALY TO WEDGE-LIKE TO BLADED CUTTINGS
HABIT; EARTHY TO DULL TO SLIGHTLY WAXY9700

LUSTER; GENERALLY SMOOTH TEXTURE;
MASSIVE STRUCTURE.
 
CARBONACEOUS SHALE = DARK BROWN TO

     CG 1168u REDDISH BROWN TO BLACK; DENSE TO
BRITTLE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; GENERALLY MASSIVE CUTTINGS

 WF 300 @ 9772' HABIT; EARTHY TO DULL TO OCCASIONALLY
GREASY LUSTER; MASSIVE STRUCTURE WITH

     MAX GAS 233u OCCASIONAL BLACK STRINGERS; DEGASSING9800

OF SAMPLE IS ALSO VISIBLE.
 

     MW IN 9.6 VIS 45 SILTSTONE = MEDIUM BLUISH GRAY TO OCC
     ON GAS BUSTER      MW OUT 9.6 VIS 38 DARK REDDISH BROWN; VERY DENSE TO
     CG 162u BRITTLE TENACITY; IRREGULAR TO BLOCKY TO

EARTHY FRACTURE; TABULAR TO WEDGELIKE
     OFF GAS BUSTER CUTTINGS HABIT; EARTHY TO DULL TO OCC

     C-4,3,2,1 GREASY LUSTER; SMOOTH TO VERY SILTY
TEXTURE; OVERALL THICK TO MASSIVE
STRUCTURE; NON CALCAREOUS; TRACES OF9900

PINPOINT PYRITE COMMON IN SAMPLES.
 
SANDSTONE = OFF WHITE TO VERY LIGHT GRAY

CG 1607u TO OCC TRANSLUCENT WITH A SALT/PEPPER



APPEARANCE; FINE TO OCC VERY FINE LOWER
TO MEDIUM AND OCC COARSE UPPER GRAINED;
SUBANGULAR TO SUBROUNDED; MODERATE
SPHERICITY; MODERATELY FRIABLE TO HARD;
DARK BROWN TO BLACK LITHICS COMMON; WELL
CONSOLIDATED CLEAN QUARTZ SAND; SLIGHTLY

<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
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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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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 MOD CALCAREOUS; NO FLUORESCENCE.
 

     ON GAS BUSTER      MW IN 9.6+ VIS 45 SHALE = GRAY TO LIGHT GRAY TO DARK GRAY
     CG 793u      MW OUT 9.6 VIS 48 IN COLOR WITH LOW TO VERY LOW SPEHRICITY

; CRUMBLY TO CRUNCHY TENACITY WITH
     OFF GAS BUSTER IRREGULAR TO PLANAR FRACTURES; SCALY TO

TABULAR CTGS HABIT WITH A DULL TO EARTHY
       DATA @ 9993' LUSTER ; SMOOTH TO SILTY TEXTURE.

     MAX GAS 261u      MW 9.7 FV 39 PV 12 YP 16  
     API FL 10 GELS 7/10/22 PH 10.1 CARBONACEOUS SHALE = DARK GRAY TO10100

    CL- 1200 CA+ 20 MBT 20 SOL 7.7 DARK BROWN IN COLOR BRITTLE TO CRUMBLY
     24 HR LOSSES 627 BBL TENACITY WITH TABULAR TO WEDGELIKE

CTGS HABIT; VITREOUS TO RESINOUS LUSTER
     CG 787u WITH A SILTY TO ABRASIVE TEXTURE.
     ON GAS BUSTER  

SANDSTONE = OFFWHITE TO GRAY IN COLOR
WITH A CALTIC FRAMEWORK; MEDIUM TO

     OFF GAS BUSTER      C - 5,4,3,2,1 COARSE FRAMEWORK WITH FAIR TO WELL
SORTING; SUBROUND TO SUBANGULAR

     MAX GAS 411u ANGULARITY WITH MODERATE TO HIGH
     6/01/2009

10200

SPHERICITY; BRITTLE TO CRUMBLY TENACITY
WITH HACKLY TO MOTTLED FRACTURES;

     MW IN 9.75 VIS 43 NIODULAR TO EQUANT CTGS HABIT WITH
      MW OUT  9.65 VIS 42 A FROSTED TO DULL LUSTER; GRITTY TO

GRANULAR TEXTURE.
 

     MAX GAS 292u SILTSTONE = GRAY TO BROWN IN COLOR WITH
     C - 5,4,3,2,1 LOW TO VERY LOW SPHERICITY; CRUNCHY TO

PULVERANT TENACITY WITH SCALY TO
WEDGELIKE CTGS HABIT; DULL TO EARTHY10300

LUSTER WITH A SMOOTH TO SILTY TEXTURE.
     ON GAS BUSTER  
     CG 667u      MW IN 9.75 VIS 49 CARBONACEOUS SHALE = DARK GRAY TO

     MW OUT 9.7 VIS 43 DARK BROWN IN COLOR WITH BRITTLE TO
DENSE TENACITY; ELONGATED TO TABULAR

     OFF GAS BUSTER CTGS HABIT WITH A RESINOUS TO DULL
LUSTER; SILTY TO ABRASIVE TEXTURE,

     C - 5,4,3,2,1  
CARBONACEOUS SHALE = DARK BROWN TO
REDDISH BROWN TO BLACK; DENSE TO10400

BRITTLE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; GENERALLY MASSIVE CUTTINGS
HABIT; EARTHY TO DULL TO OCCASIONALLY
GREASY LUSTER; MASSIVE STRUCTURE WITH

     CG 1672u OCCASIONAL BLACK STRINGERS; DEGASSING
OF SAMPLE IS ALSO VISIBLE.
 
SANDSTONE = OFFWHITE TO LIGHT GRAY IN
COLOR WITH MEDIUM TO COARSE GRAIN SIZE;
CALCITIC FRAME WORK WITH FAIR TO WELL
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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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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

SORTING; SUBROUND TO SUBANGULAR
ANGULARITY; MODERATE TO HIGH SPHERICITY

 SEVERE KICK @ 10525'      MW IN 10.1+ VIS 46 WITH DENSE TO BRITTLE TENACITY; EQUANT
     CG 1152u      MW OUT 10.1+ VIS 42 TO NODULAR CTGS HABIT WITH A WAXY TO

FROSTED LUSTER; GRITTY TO GRANULAR
TEXTURE WITH 20% BLACK LITHICS.

     NIGHT TOUR  
        DATA @ 10597' SHALE = DARK GRAY TO BROWN IN COLOR
     MW 10.1 FV 49 PV 12 YP 12 WITH BRITTLE TO CRUMBLY TENACITY;
     API FL 10 GELS 6/17/25 PH 10.4 IRREGULAR TO PLANAR FRACTURES WITH10600

     ON GAS BUSTER      CL- 1200 CA+ 20 MBT 20 SOL 8.7 SCALY TO TABULAR CTGS HABIT; DULL TO
     CG 2347u      24 HR LOSSES 740 BBL EARTHY LUSTER WITH A SMOOTH TO

SILTY TEXTURE.
     OFF GAS BUSTER  

CARBONACEOUS SHALE = DARK BROWN TO
DARK GRAY IN COLOR WITH DENSE TO BRITTLE
TENACITY; SCALY TO WEDGELIKE CTGS HABIT

     ON GAS BUSTER      C - 5,4,3,2,1 WITH A RESINOUS TO SLIGHTLY VITREOUS
LUISTER; SILTY TO SLIGHTLY
GRITTY TEXTURE WITH DEGASSING OCCURING10700

WITHIN THE SAMPLE.
     CG 958u  

     MW IN 10.2 VIS 44 SILTSTONE = LIGHT GRAY TO TAN IN COLOR
     MW OUT 10.1 VIS 39 WITH MODERATE TO LOW SPHERICITY; CRUMBLY

TO CRUNCHY TENACITY WITH ELONGATED TO
     OFF GAS BUSTER NODULAR CTGS HABIT; DULL TO EARTHY

     6/02/09 LUSTER WITH A SMOOTH TO SILTY TEXTURE.
     C - 4,3,2,1  

SANDSTONE = GRAY TO OFFWHITE IN COLOR
     ON GAS BUSTER WITH A CALCITIC FRAMEWORK; MEDIUM TO10800

FINE GRAIN SIZE WITH WELL TO VERY WELL
     CG 1597u SORTING; SUBROUND TO SUBANGULAR

     MW IN 10.15 VIS 46 ANGULARITY; MODERATE TO HIGH SPHERICITY
 WF 200 @ 10830'      CO2 3397 PPM      MW OUT 10.2 VIS 42 WITH DENSE TO BRITTLE TENACITY; NODULAR

TO ELONGATED CTGS HABIT WITH A WAXY TO
DULL LUSTER; GRITTY TO GRANULAR TEXTURE
WITH 30% BLACK LITHICS.

     C - 5,4,3,2,1  
CARBONACEOUS SHALE = BLACK TO DARK
BROWN IN COLOR WITH DENSE TO BRITTLE10900

     ON GAS BUSTER TENACITY; PLANAR TO IRREGULAR FRACTURES
     CG 1632u WITH A TABULAR TO WEDGELIKE CTGS HABIT;
     CO2 2876 PPM      MW IN 10.2 VIS 50 VITREOUS TO DULL LUSTER WITH A SILTY

     MW OUT 10.1 VIS 40 TO ABRASIVE TEXTURE; ACCESSORY MINERAL
     OFF GAS BUSTER PYRITE WAS PRESENT WITHIN SAMPLE; SAMPLE
     MAX GAS 1736u WAS ALSO DEGASSING.

 
     C - 4,3,2,1 SILTSTONE = MEDIUM BLUISH GRAY TO OCC

DARK REDDISH BROWN; VERY DENSE TO
BRITTLE TENACITY; IRREGULAR TO BLOCKY TO

<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP<200 0>ROP
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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
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100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
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EARTHY FRACTURE; TABULAR TO WEDGELIKE
     DAY TOUR      CG 2761u CUTTINGS HABIT; EARTHY TO DULL TO OCC

GREASY LUSTER; SMOOTH TO VERY SILTY
TEXTURE; OVERALL THICK TO MASSIVE



     MAX GAS 1103u STRUCTURE; NON CALCAREOUS; TRACES OF
PINPOINT PYRITE COMMON IN SAMPLES.
 
SANDSTONE = COLOR VARIES FROM GRAY
TO WHITE TO OCCASIONALLY TRANSLUCENT;

     CG 769u FINE TO MEDIUM GRAIN SIZE; FAIR TO WELL11100

SORTED GRAINS; ROUND TO SUB-ROUND TO
SUB-ANGULAR GRAINS WITH LOW TO MODERATE

 CAMEO @ 11125'      MW IN 10.1+ VIS 47 SPHERICITY; SAMPLE IS FRIABLE TO
     MW OUT 10+ VIS 42 FIRM FRIABLE; CALCITE CEMENT; SAMPLE IS

REACTIVE TO HCL SOLUTION; NO VISIBLE
FLOURESCENTS UNDER UV LIGHT.
 
CARBONACEOUS SHALE = DARK BROWN TO
REDDISH BROWN TO BLACK; DENSE TO

     CG 1492u      C-5,4,3,2,1 BRITTLE TENACITY; IRREGULAR TO BLOCKY11200

FRACTURE; GENERALLY MASSIVE CUTTINGS
HABIT; EARTHY TO DULL TO OCCASIONALLY

     MW IN 10.2 VIS 45 GREASY LUSTER; MASSIVE STRUCTURE WITH
     MW OUT 10.1 VIS 41 OCCASIONAL BLACK STRINGERS; DEGASSING

     MAX GAS 894u OF SAMPLE IS ALSO VISIBLE.
 
SHALE = COLOR VARIES FROM GRAY TO

     MAX GAS 957u      C - 5,4,3,2,1 DARK GRAY TO BLACK; SAMPLE IS BRITTLE
TO CRUMBLY WITH BLOCKY TO PLANAR TO

     CG 609u OCCASIONALLY IRREGULAR FRACTURE;11300

CUTTINGS HABITS ARE PLATY TO SCALY TO
WEDGE-LIKE TO BLADED; GENERALLY

     MW IN 10.1 VIS 42 EARTHY TO DULL LUSTER; SMOOTH TO
     MW OUT 10.1+ VIS 48 SLIGHTLY CLAYEY TEXTURE; OVERALL

MASSIVE STRUCTURE WITH OCCASIONAL
BLACK STRINGERS OF CARBONACEOUS
MATERIAL.

     C - 4,3,2,1  
COAL = BLACK IN COLOR WITH DENSE TO

     CG 730u BRITTLE TENACITY; BLOCKY TO PLANAR11400

FRACTURES WITH TABULAR TO WEDGELIKE
CTGS HABIT; VITREOUS TO RESINOUS LUSTER

          DATA @ 11491' WITH A CRYSTAL'N TO MATTE TEXTURE;
     ROLLINS @ 11432'      MW  10.1 FV 42 PV 16 YP 12 DEAGASSING OCCURED WITHIN THE SAMPLE.

     API FL 10 GELS 6/9/22 PH 10.2  
     CL- 1200 CA+ 20 MBT 20 SOL 8.7 SAND/SANDSTONE = OPAQUE TO SLIGHTLY TAN
     24 HR LOSSES 400 BBL IN COLOR WITH A CALCITIC FRAMEWORK;

FINE TO MEDIUM GRAIN SIZE WITH FAIR TO
VERY VELL SORTING; ROUND TO SUBROUND

     CG 1783u ANGULARITY WITH MODERATE TO HIGH
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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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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
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100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

SPHERICITY; 90% UNCONSOLIDATED WITH
BRITTLE TO CRUMBLY TENACITY; NODUALR TO
ELONGATED CTGS HABIT WITH A FROSTED TO
POLISHED LUSTER; GRITTY TO GRANULAR
TEXTURE.
 
CARBONACEOUS SHALE = DARK BROWN TO

     C - 4,3,2,1 SILVER IN COLOR WITH A DENSE TO BRITTLE
TENACITY; ELONGATED TO WEDGELIKE CTGS

     CG 1662u HABIT WITH A METALLIC TO RESINOUS LUSTER11600

SMOOTH TO SILTY TEXTURE WITH
DEGASSING OCCURING WITHIN THE SAMPLE;

 COZZETTE @ 11625'      MW IN 10.15 VIS 41 ALSO ACCESSORY MINERAL PYRITE WAS
     MW OUT 10.1 VIS 48 PRESENT.

 
SHALE = GRAY TO DARK GRAY IN COLOR WITH

     6/3/09 A BRITTLE TO CRUMBLY TENACITY; TABULAR
     C - 4,3,2,1 TO WEDGELIKE CTGS HABIT WITH DULL TO

EARTHY LUSTER; SMOOTH TO SILTY
     CG 1244u TEXTURE.11700

 
     MW IN 10.15 VIS 39 SANDSTONE = GRAY TO BROWN IN COLOR WITH
    MW OUT 10.1 VIS 39 FINE TO MEDIUM GRAIN SIZE; QUARTZ FRAME

WORK WITH WELL TO VERY WELL SORTING;
MODERATE TO HIGH SPHERICITY WITH TOUGH
TO DENSE TENACITY; ELONGATED TO NODULAR
CTGS HABIT WITH A DULL TO EARTHY LUSTER;

     C - 5,4,3,2,1 GRITTY TO SILTY TEXTURE.
 

     CG 1049u CARBONACEOUS SHALE = RED-BROWN TO11800

DARK BROWN TO BLACK; DENSE TO
BRITTLE TENACITY; IRREGULAR TO BLOCKY
FRACTURE; GENERALLY MASSIVE CUTTINGS
HABIT; EARTHY TO DULL TO OCCASIONALLY
GREASY LUSTER; MASSIVE STRUCTURE WITH
OCCASIONAL BLACK STRINGERS; VISIBLE

     DAY TOUR SIGNS OF DEGASSING PRESENT IN SAMPLE.
 
SANDSTONE = COLOR VARIES FROM GRAY TO

     CG 4508u WHITE TO OFF-WHITE TO OCCASIONALLY11900

TRANSLUCENT; QUARTZ FRAMEWORK; FINE
TO MEDIUM GRAINS THAT ARE FAIR TO

     MW IN 10.1 VIS 41 WELL SORTED; GRAINS ARE ROUND TO
     MW OUT 10.1+ VIS 43 SUB-ROUND WITH LOW TO MODERATE

SPHERICITY; SAMPLE IS FIRM FRIABLE TO
 CORC. C. P. @ 11952' MODERATELY HARD; SILICA CEMENTATION;

     MAX GAS 2339u SAMPLE CONTAINS DARK BROWN AND BLACK
     C-5,4,3,2,1 LITHIC FRAGMENTS WHICH ACCOUNT FOR

     CG 2800u TWO TO THREE PERCENT OF SAMPLE.
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5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2
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100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1
100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2 100K><10 Ethn C-2
100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3 100K><10 Prop C-3
100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4 100K><10 Butn C-4
100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5 100K><10 Pent C-5

SILTSTONE = GRAY TO BROWN TO
DARK REDDISH BROWN; VERY DENSE TO
BRITTLE TENACITY; IRREGULAR TO BLOCKY TO
EARTHY FRACTURE; TABULAR TO WEDGELIKE
CUTTINGS HABIT; EARTHY TO DULL TO OCC
GREASY LUSTER; SMOOTH TO SILTY
TEXTURE; OVERALL THICK TO MASSIVE

     CG 4397u         DATA @ 12110' STRUCTURE.
     MW 10.2 FV 42 PV 19 YP 15  
     API FL 10.4 GELS 5/9/18 PH 9.9 CARBONACEOUS SHALE = DARK GRAY TO12100

     CL- 300 CA+ 60 MBT 20 SOL 12.3 BLACK IN COLOR WITH A DENSE TO BRITTLE
     24 HR LOSSES 154 BBL TENACITY; IRREGULAR TO PLANAR FRACTURES

WITH AN ELONGATED TO WEDGELIKE CTGS
HABIT; VITREOUS TO RESINOUS LUSTER



WITH A SILTY TO ABRASIVE TEXTURE.
 
SHALE = GRAY TO DARK GRAY IN COLOR WITH

     CG 1393u      C - 5,4,3,2,1 BRITTLE TO CRUMBLY TENACITY; TABULAR
TO WEDGLEIKE CTGS HABIT WITH A DULL TO
EARTHY LUSTER; SMOOTH TO SILTY TEXTURE.12200

 
SANDSTONE = OFFWHITE IN COLOR WITH A

     MW IN 10.2 VIS 47 CALCITIC FRAME WORK; MEDIUM TO FINE
 6/4/09      MW OUT 10.2 VIS 44 GRAINSIZE WITH SUBROUND TO SUBANGULAR

ANGULARITY; MODERATE TO LOW SPHERICITY;
BRITTLE TO CRUMBLY TENACITY WITH

     CG 2283u WEDGELIKE TO ELONGATED CTGS HABIT; WAXY
     C -5,4,3,2,1 TO DULL LUSTER WITH A GRITTY TO SILTY

TEXTURE.
     MAX GAS 301u  12300

CARBONACEOUS SHALE = RED-BROWN TO
DARK BROWN TO BLACK; DENSE TO

     MW IN 10.2 VIS 47 BRITTLE TENACITY; IRREGULAR TO BLOCKY
     MW OUT 10.2 VIS 44 FRACTURE; GENERALLY MASSIVE CUTTINGS

HABIT; EARTHY TO DULL TO OCCASIONALLY
GREASY LUSTER; MASSIVE STRUCTURE WITH
BANDS OF CARBONACEOUS MATERIAL.

     CG 3982u  
     DAY TOUR SANDSTONE = COLOR VARIES FROM GRAY TO

WHITE TO OFF-WHITE TO OCCASIONALLY12400

TRANSLUCENT; QUARTZ FRAMEWORK; FINE
     MAX GAS 897u TO MEDIUM GRAINS THAT ARE FAIR TO

WELL SORTED; GRAINS ARE ROUND TO
SUB-ROUND WITH LOW TO MODERATE
SPHERICITY; SAMPLE IS FIRM FRIABLE TO
MODERATELY HARD; SLIGHTLY REACTIVE

     CG 3161u TO HCL SOLUTION; CALCITE CEMENTATION.
 CORC. MARINE @ 12470'  

T.D. 12512'
 

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

12500

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
5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><0 CO2 5K><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
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The log data, interpretations and recommendation provided by Epoch are inferences and assumptions based on measurements of drilling fluids.  Such inferences and assumptions are not infallible and reasonable professionals 
may differ.  Epoch does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Epoch, its officers, agents or employees.  Epoch does 
not and cannot guarantee the accuracy of any such interpretation of the log data, interpretations or recommendations and Company is fully responsible for all decisions and actions it takes based on such log data, interpretations 
and recommendations.


