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ExxonMobil Production FRU197-33B3 6/7/2010 
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Survey Data, Mud Reports, Other Info.

4400

SHALE = MODERATE YELLOWISH BROWN TO
MEDIUM GRAY; PLATY TO SCALY TO TABULAR
CUTTINGS HABIT; CLAYEY TO MATTE TEXTURE;
EARTHY TO WAXY LUSTER; GRADES TO LIGHT
GRAY SILTSTONE; NO VISIBLE STRUCTURE.

4600 MD  
SHALE = LIGHT YELLOWISH BROWN TO MOD
YELLOWISH BROWN WITH PALE BROWNISH
GRAY; IRREGULAR TO PLANAR TO HACKLY
FRACTURE; PLATY TO FLAKY TO WEDGELIKE

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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
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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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

CUTTINGS HABIT; MATTE TO CLAYEY TEXTURE;
EARTHY LUSTER.
 
SILTSTONE = VERY LIGHT GRAY TO LIGHT
BLUISH GRAY TO LIGHT GREENISH GRAY;

4700 MD CRUMBLY TO BRITTLE TENACITY; PREDOMINATE
HACKLY TO IRREGULAR FRACTURING; PLATY
TO FLAKY TO OCCASIONALLY NODULAR CUTTING
HABIT; DULL EARTHY TO SEMI FROSTED TO
SLIGHT GREASY LUSTER; GRITTY TO SILTY4600

LUSTER; VISIBLE NACHOLITE CRYSTALS IN
THE SAMPLE.
 
SANDSTONE = LIGHT BROWNISH GRAY TO LIGHT
GRAY TO SLIGHT YELLOWISH GRAY; MOSTLY

4800 MD QUARTZ FRAMEWORK WITH 5-6% DARK LITHICS
VISIBLE IN SAMPLE; VERY COARSE TO SLIGHT
GRANULAR TO SEMI MEDIUM GRAIN SIZE; FAIR
TO POOR SORTED; ANGULAR TO SUBANGULAR
GRAINS; MODERATE TO LOW SPHERICITY;4700

GRAINS HAVE A SLIGHT PITTED APPEARANCE;
FIRM FRIABLE TO FRIABLE; CALCITE CEMENT-
ATION DUE TO HIGH REACTION IN DILUTE HCl
; GRAIN SUPPORTED; 1-3% NACHOLITE
CRYSTALS VISIBLE IN SAMPLE; 1% CALCITE

4900 MD FRACTURES VISIBLE; 5-6% VISIBLE PALESOLS
VISIBLE IN  SAMPLE.
 
SHALE = VERY LIGHT GRAY TO PALE BLUE TO
YELLOWISH GRAY; SAMPLE HAS A MOTTLED4800

APPEARANCE; BRITTLE TO CRUMBLY TENACITY;
PLANAR TO SLIGHT BLOCKY TO SEMI SPLINTER
-Y FRACTURING; CUTTINGS TEND TO BE PLATY
TO FLAKY TO SEMI BLADED IN HABIT; SLIGHT
GREASY TO SEMI DULL EARTHY LUSTER; SEMI

5000 MD SILTY TO PREDOMINATELY CLAYEY TO SMOOTH
TEXTURE; 7-8% PALESOLS STILL VISIBLE IN
SAMPLE.
 
PALEOSOL = LIGHT BROWNISH GRAY TO4900

MODERATE REDDISH BROWN TO PALE REDDISH
BROWN; CRUNCHY TO CRUMBLY TO SEMI
BRITTLE TENACITY; PLANAR TO HACKLY TO
OCCASIONALLY SPLINTERY FRACTURING;
CUTTINGS TEND TO BE PLATY TO FLAKY TO

5100 MD PREDOMINATELY NODULAR IN HABIT; SEMI
DULL TO SPARKLING TO SEMI FROSTED LUSTER
; GRANULAR TO GRITTY TO OCCASIONALLY
SILTY IN TEXTURE; VISIBLE NACHOLITE IN
SAMPLE.

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

5000

100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas
10K><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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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 = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO SEMI YELLOWISH GRAY;
CRUMBLY TO CRUNCHY TO OCCASIONALLY
STIFF TENACITY; PREDOMINATELY HACKLY TO

5200 MD SEMI PLANAR TO OCCASIONALLY SPLINTERY
FRACTURING; CUTTINGS TEND TO BE PLATY TO
WEDGELIKE TO ELONGATED TABULAR IN HABIT;
FROSTED TO SLIGHT SPARKLING TO SEMI DULL
LUSTER; SILTY TO OCCASIONALLY CLAYEY TO5100

GRITTY TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES.
 
COAL = MEDIUM DARK GRAY TO DARK GRAY TO
GREENISH BLACK; MOSTLY BITUMINOUS COAL;

5300 MD STIFF TO CRUNCHY TENACITY; IRREGULAR TO
CONCHOIDAL TO OCCASIONALLY SPLINTERY
FRACTURING; CUTTINGS TEND TO BE BLADED
TO SEMI WEDGE-LIKE TO OCCASIONALLY
NODULAR IN HABIT; DULL EARTHY TO SEMI5200

SPARKLING TO GREASY TO PREDOMINATELY
WAXY LUSTER; SMOOTH TO OCCASIONALLY
GRITTY TO MATTE TEXTURE; VISIBLE
DEGASSING IN MOST OF SAMPLE.
 

5400 MD WASATCH G SANDSTONE = TRANSLUCENT TO
WHITE TO VERY LIGHT GRAY; MOSTLY QUARTZ
FRAMEWORK WITH 1-3% DARK LITHICS VISIBLE
; GRANULAR TO VERY COARSE TO COARSE
GRAIN SIZE; FAIR TO WELL SORTED; SUB-5300

ANGULAR TO SUB ROUND GRAINS; GRAIN
SUPPORTED; UNCONSOLIDATED GRAINS DUE TO
BIT ACTION; FIRM FRIABLE TO FRIABLE;
CALCITE CEMENTATION DUE TO MODERATE TO
HIGH REACTION IN DILUTE HCl; NO VISIBLE

5500 MD HYDROCARBONS IN SAMPLE; GRAINS HAVE A
SLIGHT POLISH APPEARANCE; NO VISIBLE
ACCESSORY MINERALS IN THE SAMPLE.



SHALE = LIGHT BROWN TO YELLOWISH GRAY TO5400

GRAYISH YELLOW GREEN; BRITTLE TO CRUMBLY
TO SEMI CRUNCHY TENACITY; PREDOMINATELY
PLANAR TO SEMI HACKLY FRACTURING;
CUTTINGS TEND TO BE WEDGE-LIKE TO SEMI
TABULAR TO PREDOMINATELY PLATY IN HABIT;

5600 MD DULL EARTHY TO SLIGHT GREASY LUSTER;
MATTE TO CLAYEY TO OCCASIONALLY SMOOTH
TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES.
 

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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
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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.

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

SILTSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO LIGHT OLIVE GRAY; STIFF
TO CRUNCHY TO SEMI BRITTLE TENACITY;
HACKLY TO OCCASIONALLY PLANAR TO SEMI
IRREGULAR FRACTURING; CUTTINGS TEND TO

5700 MD BE PLATY TO TABULAR TO SEMI WEDGE-LIKE
IN HABIT; SLIGHT GREASY TO DULL EARTHY
TO SEMI FROSTED LUSTER; SILTY TO SLIGHT
GRITTY TO OCCASIONALLY CLAYEY TEXTURE;
NO OTHER VISIBLE BEDDING FEATURES.5600

 
CARBONACEOUS SHALE = OLIVE GRAY TO
MEDIUM DARK GRAY TO BROWNISH GRAY;
CRUNCHY TO CRUMBLY TO OCCASIONALLY
BRITTLE TENACITY; IRREGULAR TO SLIGHT

5800 MD BLOCKY TO SEMI HACKLY FRACTURING; PLATY
TO FLAKY TO ELONGATED TABULAR CUTTINGS
HABIT; SLIGHT GREASY TO SEMI FROSTED TO
DULL EARTHY LUSTER; GRITTY TO SILTY TO
OCCASIONALLY SMOOTH TEXTURE; THINLY5700

BEDDED CARBONACEOUS MATERIAL; VISIBLE
PYRITE IN CARBONACEOUS MATERIAL; VISIBLE
DEGASSING IN MOST OF SAMPLE.
 
SANDSTONE = VERY LIGHT GRAY TO SLIGHT

5900 MD WHITE TO TRANSLUCENT; MOSTLY QUARTZ
FRAMEWORK WITH 3-4% DARK LITHICS VISIBLE
IN SAMPLE; VERY COARSE TO COARSE TO
MEDIUM GRAIN SIZE; SUBANGULAR TO SUB-
ROUND GRAINS; MOD TO LOW SPHERICITY;5800

GRAINS HAVE A POLISHED APPEARANCE; MOD
HARD TO HARD; TRACE AMOUNTS OF LOOSE
GRAINS; THINLY INTERBEDDED WITH COAL/
CARBONACEOUS SHALE LAMINAE; SILICA AND
CALCITE CEMENT; HIGHLY CALCAREOUS IN HCl

6000 MD SOLUTION.
 
CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO DARK GRAY; PLATY TO FLAKY
TO TABULAR CUTTINGS HABIT; SILTY TO SLI5900

CLAYEY TEXTURE; THINLY INTERBEDDED WITH
COAL LAMINAE; HACKLY TO SPLINTERY TO
PLANAR FRACTURE; EARTHY TO VITREOUS
LUSTER; POOR FISSILITY; TRACE ACCESSORY
MINERAL OF PYRITE.

6100 MD  
COAL = BLACK TO BROWNISH BLACK; BLOCKY
TO SEMI CONCHOIDAL TO SPLINTERY FRAC;
TABULAR TO ELONGATED TO PLATY CUTTINGS
HABIT; VITREOUS TO EARTHY LUSTER; THINLY

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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

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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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

INTERBEDDED WITH CARBONACEOUS SHALE;
MINOR DEGASSING IN SOME SAMPLE FRAGS.
 
SHALE = MEDIUM GRAY TO DARK GRAY; PLATY
TO FLAKY TO WEDGELIKE CUTTINGS HABIT;

6200 MD MATTE TO SLIGHTLY SILTY TEXTURE; DULL
EARTHY LUSTER; GRADES TO MEDIUM GRAY
SILTSTONE; PLANAR TO SPLINTERY TO IRREG
FRACTURES; TRACE CARBONACEOUS FLECKS IN
SAMPLE FRAGMENTS.6100

 
SANDSTONE = OFF WHITE TO MEDIUM GRAY
TO LIGHT GRAY; MODERATE HARD TO HARD;
PREDOMINANTLY GRAIN SUPPORTED WITH
SILICA AND SOME CALCITE CEMENT; 3-5%

6300 MD CARBONACEOUS SHALE/COAL FLECKS IN SAMPLE
FRAGMENTS; LOWER VERY FINE TO UPPER FINE
GRAIN; SUB ANGULAR TO SUB ROUND; FAIR TO
WELL SORTED; MODERATE SPHERICITY; TRACE
FRAMBOIDAL PYRITE ON MINOR SAMPLE FRAGS;6200

TRACE LOOSE CLEAR TO OPAQUE GRAINS; NO
VISIBLE HYDROCARBONS.
 
SHALE = MEDIUM GRAY TO LIGHT GRAY WITH
MINOR DARK GRAY; PLANAR TO HACKLY TO

6400 MD IRREGULAR FRACTURE; TABULAR TO WEDGELIKE
CUTTINGS HABIT; EARTHY TO SEMI WAXY
LUSTER; GRADES TO LIGHT GRAY SILTSTONE;
MATTE TO SLIGHTLY SILTY TEXTURE.
 6300

SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;
IRREGULAR TO PLANAR TO BLOCKY FRACTURE;
WEDGELIKE TO PLATY TO FLAKY CUTTINGS
HABIT; SPARKLING TO SLI EARTHY LUSTER;

6500 MD
GRADES TO LIGHT GRAY SANDSTONE; HARD TO

6500 MD CRUNCHY TENACITY.
 
SANDSTONE = VERY LIGHT GRAY TO OFF WHITE
TO MEDIUM GRAY; MOD HARD TO VERY HARD;
PREDOMINANTLY GRAIN SUPPORTED WITH6400

SILICA AND MINOR KAOLIN CEMENT; FAIR TO
WELL SORTED; MODERATE SPHERICITY; VERY
FINE TO UPPER FINE GRAIN; 1-3% CARB
SHALE/COAL FLECKS INTERSPERSED IN SAMPLE

6600 MD
FRAGMENTS; TRACE ACCESSORY MINERAL OF

6600 MD PYRITE AND CHLORITIZED SANDSTONE; GRADES
TO LIGHT GRAY SILTSTONE; TRACE AMOUNTS
OF LOWER MEDIUM GRAIN SAND; HIGHLY



FRIABLE SANDSTONE ASSOCIATED WITH HIGH
ROP AND HIGH GAS.

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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

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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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 = MEDIUM GRAY TO LIGHT GRAY WITH
SOME DARK GRAY; PLATY TO SCALY TO SLIGHT
TALULAR CUTTINGS HABIT; CLAYEY TO MATTE

6700 MD
TEXTURE; DULL EARTHY TO WAXY LUSTER;

6700 MD GRADES TO LIGHT GRAY SILTSTONE; PLATY
TO IRREGULAR TO SPLINTERY FRACTURE.
 
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;
IRREGULAR TO PLANAR TO BLOCKY FRACTURE;6600

SPARKLING TO SEMI EARTHY LUSTER; CRUNCHY
TO STIFF TENACITY; THINLY INTERBEDDED
WITH SILTSTONE; PLATY TO SCALY TO SEMI
WEDGELIKE CUTTINGS HABIT.

6800 MD
 

6800 MD SHALE = MEDIUM GRAY TO DARK GRAY WITH
MINOR LIGHT GRAY; PLATY TO SCALY TO
TABULAR CUTTINGS HABIT; MATTE TO SLIGHT
SILTY TEXTURE; HACKLY TO BLOCKY TO
IRREGULAR FRACTURE; DULL EARTHY TO WAXY6700

LUSTER; GRADES TO LIGHT GRAY SILTSTONE.
 
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;
BLOCKY TO IRREGULAR FRACTURE; CRUNCHY

6900 MD
TO CRUMBLY TENACITY; SPARKLING TO SEMI

6900 MD EARTHY LUSTER; SILTY TO GRITTY TEXTURE;
GRADES TO LIGHT GRAY SANDSTONE; THINLY
INTERBEDDED WITH MEDIUM GRAY SHALE.
 
CARBONACEOUS SHALE = BROWNISH GRAY TO6800

OLIVE GRAY TO MEDIUM DARK GRAY; CRUNCHY
TO CRUMBLY TENACITY; IRREGULAR TO PLANAR
TO SLIGHT BLOCKY FRACTURING; CUTTINGS
TEND TO BE PLATY TO FLAKY IN HABIT; DULL

7000 MD
EARTHY TO SLIGHT SPARKLING TO FROSTED

7000 MD LUSTER; SILTY TO GRITTY TEXTURE; VISIBLE
BANDS OF CARBONACEOUS MATERIAL.
 
SHALE = VERY LIGHT GRAY TO LIGHT BROWNIS
GRAY; PREDOMINATELY BRITTLE TO CRUMBLY6900

TO SLIGHT CRUNCHY TENACITY; PLANAR TO
SLIGHT BLOCKY TO OCCASIONALLY HACKLY
FRACTURING; CUTTINGS TEND TO BE PLATY TO
FLAKY TO ELONGATED TABULAR IN HABIT;

7100 MD
DULL EARTHY TO SLIGHT GREASY LUSTER;

7100 MD SMOOTH TO CLAYEY TEXTURE; NO OTHER
VISIBLE BEDDING FEATURES; VISIBLE PYRITE
CRYSTALS IN THE SAMPLE.
 
SILTSTONE = VERY LIGHT GRAY TO LIGHT

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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

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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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

BROWNISH GRAY; CRUNCHY TO STIFF TEN;
IRREGULAR TO PREDOMINATELY HACKLY
FRACTURING; PLATY TO FLAKY CUTTINGS
HABIT; DULL TO SLIGHT FROSTED LUSTER;

7200 MD
SILTY TO GRITTY TEXTURE; NO OTHER VISIBL

7200 MD BEDDING FEATURES.
 
OHIO CREEK SANDSTONE = TRANSLUCENT TO
WHITE TO VERY LIGHT GRAY; CHLORITE
VISIBLE IN SAMPLE; MOSTLY QUARTZ FRAME-7100

WORK WITH 5-6% DARK LITHICS VISIBLE IN
SAMPLE; GRANULAR TO VERY COARSE TO COARS
GRAIN SIZE; POOR TO FAIR TO OCCASIONALLY
WELL SORTED; LOW TO MODERATE SPHERICITY;

7300 MD
GRAINS HAVE A POLISH APPEARANCE; FIRM

7300 MD FRIABLE TO FRIABLE; UNCONSOLIDATED GRAIN
DUE TO BIT ACTION; GRAIN SUPPORTED;
CALCITE CEMENTATION DUE TO MODERATE
REACTION IN DILUTE HCl; NO VISIBLE HYDRO
CARBONS IN SAMPLE.7200

 
SHALE = VERY LIGHT GRAY TO LIGHT BLUISH
GRAY TO LIGHT GRAY; BRITTLE TO CRUMBLY
TENACITY; PREDOMINATELY PLANAR TO SLIGHT

7400 MD
BLOCKY FRACTURING; CUTTINGS TEND TO BE

7400 MD PLATY TO FLAKY IN HABIT; SLIGHT GREASY
TO DULL EARTHY LUSTER; CLAYEY TO SMOOTH
TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES.
 7300

COAL = BLACK TO OLIVE BLACK TO BROWNISH
BLACK; CRUNCHY TO STIFF TO SLIGHT
MALLEABLE TENACITY; IRREGULAR TO BLOCKY
TO SEMI PLANAR FRACTURING; WEDGE-LIKE TO

7500 MD
ELONGATED TABULAR TO SLIGHT NODULAR

7500 MD CUTTINGS HABIT; PREDOMINATELY WAXY TO
SLIGHT GREASY TO SEMI SPARKLING LUSTER;
SMOOTH TO MATTE TO SEMI CRYSTAL'N TEXT;
VISIBLE PYRITE IN SAMPLE; VISIBLE
DEGASSING IN MOST OF SAMPLE.7400

 
SHALE = VERY LIGHT GREENISH GRAY TO
LIGHT BLUISH GRAY TO LIGHT GRAY; CRUMBLY
TO BRITTLE TENACITY; PREDOMINATELY

7600 MD
PLANAR TO SLIGHT BLOCKY FRACTURING;

7600 MD CUTTINGS TEND TO BE SLIGHTLY TABULAR TO
ELONGATED WEDGE-LIKE TO OCCASIONALLY
BLADED IN HABIT; DULL TO SLIGHT GREASY
TO OCCASIONALLY FROSTED LUSTER; SMOOTH
TO CLAYEY TEXTURE; NO OTHER VISIBLE

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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

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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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

BEDDING FEATURES.
 
SANDSTONE = BROWNISH GRAY TO WHITE TO
LIGHT GRAY; MOSTLY QUARTZ FRAMEWORK

7700 MD
W/ 7-9% DARK LITHICS VISIBLE IN SAMPLE;

7700 MD 25-30% CALCITE FRACTURE FILL VISIBLE
IN SAMPLE; UNCONSOLIDATED GRAINS DUE TO
BIT ACTION; FIRM FRIABLE TO MODERATE



HARD TO VERY HARD; CALCITE CEMENTATION
DUE TO MODERATE REACTION IN DILUTE HCl;7600

GRAINS HAVE A SLIGHT FROSTED APPEARANCE;
SUBROUND TO ROUND GRAINS; LOW TO MOD-
ERATE SPHERICITY; FAIR TO WELL SORTED;
GRAIN SUPPORTED; GRANULAR TO VERY COARSE

7800 MD
GRAIN SIZE; NO VISIBLE HYDROCARBONS;
GRADES INTO A COARSE GRAIN CARBONACEOUS
SHALE.
 
CARBONACEOUS SHALE = BROWNISH GRAY TO
MEDIUM DARK GRAY TO OLIVE GRAY; CRUNCHY7700

TO CRUMBLY TO OCCASIONALLY BRITTLE
TENACITY; IRREGULAR TO PLANAR TO SLIGHT
HACKLY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY TO ELONGATED TABULAR IN

7900 MD
HABIT; DULL EARTHY TO SLIGHT GREASY TO
SEMI SPARKLING LUSTER; GRITTY TO SILTY
TO OCCASIONALLY SMOOTH TEXTURE; VISIBLE
BANDS OF CARBONACEOUS MATERIAL VISIBLE
THROUGHOUT THE SAMPLE; VISIBLE DEGASSING
ALONG THE BANDS.7800

 
SHALE = VERY LIGHT GREENISH GRAY TO SEMI
LIGHT BLUISH GRAY; BRITTLE TO CRUMBLY
TENACITY; PLANAR TO BLOCKY FRACTURING;

8000 MD
CUTTINGS TEND TO BE PLATY TO FLAKY TO
SEMI TABULAR IN HABIT; DULL EARTHY TO
SLIGHT GREASY LUSTER; SMOOTH TO CLAYEY
TEXTURE; NO OTHER VISIBLE BEDDING
 
SANDSTONE = VERY LIGHT GRAY TO OFF WHITE7900

OVERALL; PREDOMINANTLY GRAIN SUPPORTED
W/ SILICA AND MINOR KAOLIN (<10%)CEMENT;
MODERATE TO HIGH SPHERICITY; FAIR TO
WELL SORTED; VERY FINE TO UPPER FINE

8100 MD
GRAIN; 2-4% CARBONACEOUS SHALE/COAL
FLECKS; THINLY INTERBEDDED COAL LAMINAE;
FIRABLE TO HARD; TR ACCESSORY MINERALS
OF PYRITE AND CHLORITE MICA; MODERATELY
TO HIGHLY CALCAREOUS; SOME LOOSE GRAINS;
TRANSLUCENT TO TRANSPARENT; NO VISIBLE

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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

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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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

HYDROCARBON INDICATORS.
 
SILTSTONE = MEDIUM GRAY TO LIGHT GRAY;
BLOCKY TO PLANAR TO IRREGULAR FRACTURE;

8200 MD
SPARKLING TO SLIGHT EARTHY LUSTER; PLATY
TO SEMI TABULAR CUTTINGS HABIT; SILTY TO
SUCROSIC TEXTURE; GRADES TO LIGHT GRAY
SANDSTONE; TRACE LOOSE SAND AND CARB
MATERIAL IN SAMPLE SPECIMENS.
 8100

CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO DARK GRAY; PLATY TO SEMI
ELONGATED TO TABULAR CUTTINGS HABIT;
SILTY TO GRITTY TO CLAYEY TEXTURE;

8300 MD
IRREGULAR TO HACKLY TO PLANAR FRACTURE;
EARTHY TO SEMI VITREOUS LUSTER; THINLY
INTERBEDDED WITH COAL LAMINAE; TRACE
DEGASSING ALONG CONTACTS.
 
SANDSTONE = LIGHT GRAY TO OFF WHITE TO8200

LIGHT OLIVE GRAY; FRIABLE TO MODERATE
HARD; PREDOMINANTLY GRAIN SUPPORTED WITH
SILICA AND KAOLIN CEMENT; MODERATE
SPHERICITY; FAIR TO WELL SORTED; VERY

8400 MD
FINE TO FINE GRAIN; THINLY INTERBEDDED
WITH CARBONACEOUS SHALE/COAL LAMINAE;
TRACE ACCESSORY MINERALS OF AGGREGATE
PYRITE AND CHLORITE MICA; TRACE FRACTURE
FILL AS CALCITE VEIN IN PRESERVED
SPECIMEN.8300

 
COAL = BLACK TO BROWNISH BLACK; BLOCKY
TO IRREGULAR TO HACKLY FRACTURE; SMOOTH
TO SLIGHTLY CLAYEY TEXTURE; VITREOUS TO

8500 MD
EARTHY LUSTER; THINLY INTERBEDDED WITH
CARBONACEOUS SHALE; HIGH DEGASSING
VISIBLE; TABULAR TO PLATY TO ELONGATED
CUTTINGS HABIT; PREDOMINANTLY UNDEVELOP
COAL SAMPLE FRAGMENTS.
 8400

SHALE = MEDIUM GRAY TO DARK GRAY TO
LIGHT GRAY; PLATY TO TABULAR TO SCALY
CUTTINGS HABIT; SPLINTERY TO BLOCKY TO
IRREGULAR FRACTURE; GRADES TO LIGHT GRAY

8600 MD
SILTSTONE; CLAYEY TO MATTE TEXTURE; TR
CARBONACEOUS LAMINAE IN SOME SAMPLE
FRAGMENTS; EARTHY TO FLAT LUSTER.
 
SILTSTONE = LIGHT GRAY TO MEDIUM GRAY;
IRREGULAR TO ANGULAR TO PLANAR FRACTURE;

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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
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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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

ELONGATED TO SCALY TO FLAKY CUTTINGS
HABIT; SILTY TO SUCROSIC TEXTURE; TRACE
LOOSE SAND GRAINS IN SAMPLE SPECIMENS;
GRADES TO LIGHT GRAY SANDSTONE.

8700 MD
 
SANDSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY TO TRANSLUCENT; MOSTLY
QUARTZ FRAMEWORK WITH 9-12% DARK LITHICS
VISIBLE IN SAMPLE; GRANULAR TO VERY
COARSE TO COARSE GRAIN SIZE; POOR TO8600

PREDOMINATELY WELL TO FAIR SORTED; GRAIN
HAVE A SLIGHT POLISH APPEARANCE; LOW TO
MODERATE SPHERICITY; SUBANGULAR TO
SUBROUND GRAINS; A FEW UNCONSOLIDATED

8800 MD
GRAINS DUE TO BIT ACTION; GRAIN SUPPORT;
FIRM FRIABLE TO MODERATE HARD TO HARD;
CALCITE CEMENTATION DUE TO MODERATE
REACTION IN DILUTE HCl; NO VISIBLE HYDRO



-CARBONS IN SAMPLE; CALCITE FRACTURED
FILL VISIBLE IN COARSE GRAIN  SANDSTONES8700

 
SHALE =  LIGHT BLUISH GRAY TO LIGHT GRAY
TO OCCASIONAL LIGHT YELLOWISH GRAY;
BRITTLE TO CRUMBLY TO SLIGHT CRUNCHY

8900 MD
TENACITY; PREDOMINATELY PLANAR TO SEMI
HACKLY TO OCCASIONALLY BLOCKY FRAC;
CUTTINGS TEND TO BE PLATY TO FLAKY TO
OCCASIONALLY BLADED IN HABIT; DULL EARTH
TO SLIGHT GREASY TO SEMI WAXY LUSTER;
SLI SILTY TO SMOOTH TO CLAYEY TEXTURE;8800

NO OTHER VISIBLE BEDDING FEATURES.
 
CARBONACEOUS SHALE = OLIVE GRAY TO
BROWNISH GRAY TO BROWNISH BLACK; BRITTLE

9000 MD
TO CRUMBLY TO SLIGHT CRUNCHY TENACITY;
PLANAR TO PREDOMINATELY HACKLY TO SEMI
BLOCKY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY TO SLIGHT WEDGELIKE IN
HABIT; VISIBLE BANDS OF CARBONACEOUS
MATERIAL VISIBLE IN SAMPLE; VISIBLE8900

PYRITE; FROSTED TO SLIGHT GREASY TO SEMI
WAXY LUSTER; GRITTY TO SILTY TO SLIGHT
GRANULAR TEXTURE.
 

9100 MD
SANDSTONE = VERY LIGHT BROWNISH GRAY TO
WHITE TO SEMI TRANSLUCENT; MOSTLY
QUARTZ FRAMEWORK WITH 5-6% DARK LITHICS
VISIBLE IN SAMPLE; COARSE TO MEDIUM TO
FINE GRAIN; POOR TO FAIR TO WELL SORTED;
SUBANGULAR TO SUBROUND GRAINS; MODERATE

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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
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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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 HIGH SPHERICITY; GRAINS HAVE A SLIGHT
PITTED APPEARANCE; FIRM FRIABLE TO HARD
TO MODERATE HARD; GRAIN SUPPORTED;
CALCITE CEMENTATION DUE TO MODERATE

9200 MD
REACTION IN DILUTE HCl; NO VISIBLE HYDRO
CARBONS IN THE SAMPLE.
 
COAL = GRAYISH BLACK TO OLIVE BLACK TO
BROWNISH BLACK; CRUNCHY TO STIFF TO SEMI
BRITTLE TEN; CONCHODIAL TO SPLINTERY9100

FRACTURING; CUTTINGS TEND TO BE WEDGE
-LIKE TO SLIGHTLY TABULAR TO SEMI BLADED
IN HABIT; DULL TO SPARKLING TO SLIGHT
GREASY TO SEMI WAXY LUSTER; SMOOTH TO

9300 MD
MATTE TO CRYSTAL'N TEXTURE; VISIBLE
PYRITE; VISIBLE DEGASSING IN A FEW
SAMPLE.
 
SILTSTONE = MEDIUM GRAY TO LIGHT GRAY;
BLOCKY TO PLANAR TO IRREGULAR FRACTURE;9200

SPARKLING TO SLIGHT EARTHY LUSTER; GRADE
TO LIGHT GRAY SANDSTONE; SILTY TO GRITTY
TEXTURE; HARD TENACITY; TABULAR TO
ELONGATED TO SCALY CUTTINGS HABIT; THIN

9400 MD
INTERBEDDING WITH SHALE AND SANDSTONE.
 
SANDSTONE = LIGHT GRAY TO OFF WHITE TO
LIGHT OLIVE GRAY; PREDOMINANTLY GRAIN
SUPPORTED WITH SILICA AND MINOR KAOLIN
CEMENT; FRIABLE TO MODERATE HARD; MOD9300

TO WELL SPHERICITY; VERY FINE TO UPPER
FINE GRAIN; TRACE ACCESSORY MINERAL OF
PYRITE; 3-5% CARBONACEOUS SHALE/COAL
FLECKS IN SAMPLE FRAGMENTS; THINLY

9500 MD
INTERBEDDED WITH COAL LAMINAE AND
CARBONACEOUS SHALE; MINOR AMOUNTS OF
LOOSE LOWER FINE GRAIN; CLEAR TO OPAQUE;
SUBROUND TO SUBANGULAR; NO VISIBLE
HYDROCARBON INDICATORS.
 9400

SHALE = MEDIUM GRAY TO DARK GRAY TO
OLIVE GRAY; BLOCKY TO PLANAR TO IRREG
FRACTURE; ELONGATED TO PLATY TO SCALY
CUTTINGS HABIT; EARTHY TO WAXY LUSTER;

9600 MD
THINLY INTERBEDDED WITH SILTSTONE;
MATTE TO SLIGHTLY SUCROSIC TEXTURE;
TRACE CARBONACEOUS SHALE LAMINAE IN
SAMPLE FRAGMENTS.
 
CARBONACEOUS SHALE = BROWNISH GRAY TO

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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
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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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

OLIVE GRAY TO DARK GRAY; PLATY TO SCALY
TO WEDGELIKE CUTTINGS HABIT; MATTE TO
SLIGHTLY SILTY TEXTURE; EARTHY LUSTER;
GRADES TO OLIVE GRAY SILTSTONE; THINLY

9700 MD
INTERBEDDED WITH COAL LAMINAE; CRUNCHY
TO CRUMBLY TENACITY; NO VISIBLE
DEGASSING IN SAMPLE FRAGMENTS.
 
NOTE: UP HOLE GASES BLEEDING INTO WELL
BORE DURING CONNECTIONS.  UP HOLE GASES9600

APPEAR ON LOG AT CONNECTION DEPTHS.
 
SHALE = VERY LIGHT GREENISH GRAY; BRITTL
TO CRUMBLY TENACITY; PREDOMINATELY

9800 MD
PLANAR FRACTURING; CUTTINGS TEND TO BE
PLATY IN HABIT; DULL EARTHY LUSTER; CLAY
-EY TEXTURE.
 
TOOH FOR NEW BIT ON 05/28/2010.
 9700

COAL = BLACK; CRUMBLY TO PULVERULENT TEN
-ACITY; IRREGULAR FRACTURING; NODULAR TO
WEDGELIKE CUTTINGS; RESINOUS TO POLISHED
LUSTER; SMOOTH TO CLAYEY TO SLIGHTLY SIL

9900 MD
-TY TEXTURE; THIN STRUCTURE; HIGH GAS AS
-SOCCIATED.
 
SANDSTONE = WHITE TO MEDIUM GRAY TO OCCA



-SIONALLY TRANSLUCENT; QUARTZ DOMINATE
FRAMEWORK WITH APPROXIMATELY 5-10% BLACK9800

LITHIC CLASTS INTERBEDDED WITHIN MATRIX;
FINE TO COARSE GRAINED WITH POOR SORTING
ANGULAR TO SUBANGULAR WITH LOW SPHERICIT
-Y; MODERATE HARDNESS; CALCITE CEMENT

10000 MD
WITH TRACE KAOLINITE IN MATRIX.
 
CARBONACEOUS SHALE = GRAYISH BLACK TO BL
-ACK TO OCCASIONALLY BROWNISH BLACK; BRI
-TTLE TO CRUMBLY TENACITY; IRREGULAR TO
SLIGHTLY BLOCKY FRACTURING; WEDGELIKE9900

CUTTINGS; EARTHY TO WAXY LUSTER; CLAYEY
TO SILTY TEXTURE; THIN STRUCTURE.
 
SILTSTONE = MEDIUM DARK GRAY TO BROWNISH

10100 MD
GRAY TO OLIVE GRAY; BRITTLE TO CRUMBLY
TENACITY; IRREGULAR FRACTURING; TABULAR
TO WEDGELIKE CUTTINGS; DULL TO EARTHY LU
-STER; GRITTY TO SILTY TEXTURE; THIN STR
-UCTURE; GRADING FROM SANDSTONE.
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10000

2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><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.

100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth C-1 100K><10 Meth 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

SANDSTONE = VERY LIGHT GRAY TO LIGHT
BROWNISH GRAY; MOSTLY QUARTZ FRAME-
WORK WITH 4-6% DARK LITHICS VISIBLE IN
SAMPLE; FAIR TO POORLY SORTED; SUBROUND

10200 MD
ROUND GRAINS; MODERATE TO LOW SPHERICITY
; GRAINS HAVE A SLIGHT FROSTED APPEARANC
; FRIABLE TO FIRM FRIABLE; GRAIN SUPPORT
; CALCITIC CEMENTATION DUE TO MODERATE
REACTION IN DILUTE HCl; VERY COARSE TO
COARSE GRAIN; GRADES INTO A GRITTY TO10100

GRANULAR CARBONACEOUS SHALE; NO VISIBLE
HYDROCARBONS IN SAMPLE.
 
CARBONACEOUS SHALE = MEDIUM DARK GRAY TO

10300 MD
GRAYISH BLACK TO BROWNISH BLACK; BRITTLE
TO CRUMBLY TENACITY; IRREGULAR TO HACKLY
TO OCCASIONALLY SPLINTERY FRACTURING;
CUTTINGS TEND TO BE PLATY TO PREDOMINATE
-LY WEDGELIKE IN HABIT; DULL TO SLIGHT
GREASY TO SEMI FROSTED LUSTER; GRITTY TO10200

SILTY TEXTURE; VISIBLE DEGASSING ALONG
CARBONACEOUS MATERIAL; THIN BEDS OF
CARBONACEOUS MATERIAL VISIBLE IN SAMPLE.
 

10400 MD
SHALE = LIGHT GREENISH GRAY TO LIGHT
BLUISH GRAY TO LIGHT GRAY; BRITTLE TO
SLIGHT CRUNCHY TENACITY; PREDOMINATELY
PLANAR TO SEMI BLOCKY TO SLIGHT HACKLY
FRACTURING; CUTTINGS TEND TO BE PLATY TO
FLAKY TO ELONGATED TABULAR IN HABIT; DUL10300

EARTHY TO SEMI GREASY LUSTER; CLAYEY TO
SMOOTH TEXTURE; NO OTHER VISIBLE BEDDING
FEATURES PRESENT IN SAMPLE.
 

10500 MD
COAL = GRAYISH BLACK TO BROWNISH BLACK;
CRUNCHY TO STIFF TO SLIGHT MALLEABLE
TENACITY; IRREGULAR TO CONCHODIAL TO
SEMI PLANAR FRACTURING; DULL EARTHY TO
SLIGHT GREASY TO PREDOMINATELY WAXY
LUSTER; VISIBLE DEGASSING IN MOST OF10400

SAMPLE; VISIBLE PYRITE CRYSTALS; GRITTY
TO SMOOTH TO MATTE TEXTURE.
 
SILTSTONE = LIGHT BROWNISH GRAY TO LIGHT

10600 MD
GRAY; CRUNCHY TO STIFF TENACITY; HACKLY
TO SEMI PLANAR FRACTURING; CUTTINGS TEND
TO BE WEDGELIKE TO TABULAR IN HABIT;
SILTY TO GRITTY TEXTURE; GRADES INTO A
COARSE GRAIN SANDSTONE.
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10500

2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas
20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 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

SANDSTONE = WHITE TO TRANSLUCENT TO VERY
LIGHT GRAY; VERY COARSE TO COARSE TO
MEDIUM GRAIN SIZE; MOSTLY QUARTZ FRAME-
WORK WITH 2-3% DARK LITHICS VISIBLE IN

10700 MD
SAMPLE; FAIR TO WELL SORTED; ROUND TO
SUBROUND; MODERATE SPHERICITY; MODERATE
HARD TO HARD; CALCITE CEMENT WITH MODERA
-TE REACTION WITH HCL; MATRIX SUPPORTED.
 
CARBONACEOUS SHALE = BLACK TO GRAYISH BL10600

-ACK; DENSE TO BRITTLE TENACITY; IRREGUL
-AR TO BLOCKY TO OCCASIONALLY CONCHOIDAL
FRACTURING; TABULAR TO WEDGELIKE CUTTING
HABIT; POLISHED TO EARTHY LUSTER; SMOOTH

10800 MD
TO SILTY TEXTURE; THIN STRUCTURE; INTERB
-EDDED WITH SANDSTONE AND SILTSTONE.
 
COAL = BLACK; CRUMBLY TO BRITTLE TENACI
-TY; BLOCKY TO IRREGULAR FRACTURING; NOD
-ULAR TO OCCASIONALLY WEDGELIKE CUTTINGS10700

EARTHY TO RESINOUS TO POLISHED LUSTER;
CLAYEY TO SMOOTH TEXTURE; THIN STRUCTURE
HIGH GAS ASSOCCIATED.
 

10900 MD
SILTSTONE = BROWNISH GRAY TO MEDIUM DARK
GRAY TO OCCASIONALLY MEDIUM LIGHT GRAY;
BRITTLE TO SLIGHTLY CRUMBLY TENACITY; BL
-OCKY TO IRREGULAR FRACTURING; TABULAR
CUTTINGS; EARTHY WITH A SLIGHT SPARKLING
LUSTER; GRITTY TO SILTY TEXTURE; GRADING10800

FROM SANDSTONE.
 
SHALE = MEDIUM LIGHT GRAY WITH A SLIGHT
MEDIUM BLUISH GRAY HUE; BRITTLE TENACITY

11000 MD
PLANAR FRACTURING; PLATY TO SCALY CUTTI
-NGS; WAXY TO DULL LUSTER; SMOOTH TEXTU
-RE; LAMINAE STRUCTURE.
 



COAL = BLACK; IRREGULAR TO BLOCKY FRACTU
-RING; NODULAR TO TABULAR CUTTINGS;10900

EARTHY TO RESINOUS LUSTER; CLAYEY TO SIL
-TY TEXTURE; THIN STRUCTURE; INTERBEDDED
WITH CARBONACEOUS SHALE; HIGH GAS ASSOCC
-IATED.

11100 MD
 
SANDSTONE = BROWNISH GRAY TO MEDIUM
GRAY; DOMINATE QUARTZ FRAMEWORK; FINE TO
VERY FINE GRAINED; WELL TO VERY WELL SOR
-TED; ROUND TO SUBROUND WITH MODERATE SP
-HERICITY; MODERATE HARDNESS; CALCITE CE

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 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

11000

2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas
20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 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

-MENT WITH A WEAK TO MODERATE REACTION
WITH HCL; GRAIN SUPPORTED; TRACE AMOUNTS
OF PYRITE AS AN ACCESORY; INTERBEDDED
WITH CARBONACEOUS SHALE AND COAL.

11200 MD
 
CARBONACEOUS SHALE = BROWNISH BLACK TO
GRAYISH BLACK TO BLACK; DENSE TO BRITTLE
TENACITY; IRREGULAR TO BLOCKY TO OCCASIO
-NALLY PLANAR FRACTURING; TABULAR TO WED
-GELIKE CUTTINGS; POLISHED TO EARTHY LUS11100

-TER; SMOOTH TO SILTY TEXTURE; THICK STR
-UCTURE; HIGH GAS ASSOCIATED.
 
ROLLINS SANDSTONE = WHITE TO TRANSLUCENT

11300 MD
TO VERY LIGHT GRAY; 2-3% DARK LITHICS
VISIBLE IN SAMPLE; MOSTLY QUARTZ FRAME-
WORK; GRADES INTO A FINE GRAIN SILTSTONE
; GRAINS HAVE A SLIGHT FROSTED APPEARANC
; COARSE TO MEDIUM TO FINE GRAIN; SUB-
ROUND TO ROUND GRAINS; MODERATE TO HIGH11200

SPHERICITY; WELL TO VERY WELL SORTED;
UNCONSOLIDATED GRAINS DUE TO BIT ACTION;
FIRM FRIABLE TO MODERATE HARD TO VERY
HARD; CALCITIC CEMENTATION DUE TO LOW TO

11400 MD
MODERATE REACTION IN DILUTE HCl; NO
VISIBLE HYDROCARBONS IN SAMPLE; GRAINS
SUPPORTED; MASSIVE BEDS.
 
COAL = GRAYISH BLACK TO BROWNISH BLACK
TO DARK MEDIUM GRAY; STIFF TO CRUNCHY11300

TENACITY; PREDOMINATELY CONCHODIAL TO
BLOCKY TO IRREGULAR FRACTURING; CUTTINGS
TEND TO BE PLATY TO MASSIVE TO WEDGELIKE
TO SEMI BLADED IN HABIT; DULL TO SLIGHT

11500 MD
FROSTED TO SEMI SPARKLING TO GREASY
LUSTER; SMOOTH TO MATTE TO SEMI CLAYEY
TEXTURE; VISIBLE PYRITE; VISIBLE BANDS
OF CARBONACEOUS MATERIAL; VISIBLE
DEGASSING IN 75% OF SAMPLE.
 11400

CARBONACEOUS SHALE = BROWNISH GRAY TO
OLIVE GRAY TO MEDIUM DARK GRAY; CRUMBLY
TO CRUNCHY TO SLIGHT BRITTLE TENACITY;
IRRGULAR TO PREDOMINATELY HACKLY TO

11600 MD
SEMI BLOCKY FRACTURING; CUTTINGS TEND TO
BE PLATY TO TABULAR TO SEMI WEDGE-LIKE
IN HABIT; DULL TO SLIGHT FROSTED TO SEMI
GREASY LUSTER; GRITTY TO GRANULAR TO
SILTY TEXTURE; VISIBLE BANDS OF CARBON-
ACEOUS MATERIAL IN SAMPLE; VISIBLE
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DEGASSING IN A FEW SAMPLE PIECES.
 
SANDSTONE = VERY LIGHT BROWNISH GRAY TO
WHITE TO TRANSLUCENT; MOSTLY QUARTZ

11700 MD
FRAME-WORK WITH 2-3% DARK LITHICS VISIBL
IN SAMPLE; SUB-ROUND TO ROUND TO OCCA.
SUBANGULAR; VERY COARSE TO MEDIUM TO
FINE GRAIN SIZE; NO VISIBLE HYDROCARBONS
; CALCITE CEMENTATION DUE TO MODERATE
REACTION IN DILUTE HCl; GRAIN SUPPORTED;11600

UNCONSOLIDATED GRAINS DUE TO BIT ACTION;
FIRM FRIABLE TO MODERATE HARD; MODERATE
TO LOW SPHERICITY; THIN BEDS OF COAL
VISIBLE IN SAMPLE; GRAINS HAVE A SLIGHT

11800 MD
POLISH APPEARANCE.
 
CARBONACEOUS SHALE = BROWNISH GRAY TO
LIGHT OLIVE GRAY; CRUNCHY TO CRUMBLY TO
BRITTLE TENACITY; SLIGHT PLANAR TO SEMI
HACKLY FRACTURING; CUTTINGS TEND TO BE11700

PLATY TO TABULAR IN HABIT; SEMI DULL TO
SLIGHT SPARKLING LUSTER; SILTY TO CLAYEY
 
SANDSTONE = BROWNISH GRAY TO LIGHT GRAY

11900 MD
WITH VERY SLIGHT TRANSLUCENCE; DOMINATE
QUATRZ FRAMEWORK WITH APPROXIMATELY 5%
DARK LITHICS INTERBEDDED; MEDIUM TO FINE
GRAINED WITH OCCASIONAL COARSE GRAINS;
FAIR SORTING; SUBANGULAR TO SUBROUNDED
WITH MODERATE SPHERICITY; VERY HARD TO11800

MODERATE HARDNESS; NO REACTION WITH HCL
SUGGESTS SILICA CEMENT; GRAIN SUPPORTED;
TRACE AMOUNTS OF COAL INTERBEDDED WITHIN
THE SANDSTONE.

12000 MD
 
SILTSTONE = BROWNISH GRAY TO MODERATE
OLIVE BROWN; BRITTLE TO SLIGHTLY CRUMBLY
WITH OCCASIONAL DENSE TENACITY; BLOCKY
TO IRREGULAR FRACTURING; TABULAR CUTTING
HABIT; EARTHY TO SLIGHTLY SPARKLING FRAC11900

-TURING; GRITTY TO SILTY TEXTURE; GRAD
-ING FROM SANDSTONE; THIN STRUCTURE; INT
-ERBEDDED WITH SANDSTONE AND CARBONACE-
-OUS SHALE AND SHALE.

12100 MD
 
CARBONACEOUS SHALE = BLACK TO GRAYISH BL
-ACK; DENSE TO BRITTLE TENACITY; BLOCKY
TO IRREGULAR WITH OCCASIONAL CONCHOIDAL



FRACTURING; WEDGELIKE TO NODULAR CUT
-TINGS; POLISHED TO EARTHY LUSTER;

<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP<150 0>ROP
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB

12000

2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas 2K><0 Ttl Gas
20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 CO2 20K><330 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; THICK STRUCTURE
INTERBEDDED WITH SANDSTONE AND SILTSTONE
; VISIBLE BEDS OF CARBONACEOUS MATERIAL;
VISIBLE DEGASSING ALONG CARBONACEOUS

12200 MD
BEDS.
 
SHALE = GRAYISH YELLOW GREEN TO YELLOW-
ISH BROWN TO LIGHT GRAY; BRITTLE TO
CRUMBLY TENACITY; PREDOMINATELY PLANAR
TO HACKLY FRACTURING; OCCASIONAL SPLIN-12100

TERY FRACTURING; CUTTINGS TEND TO BE
PLATY TO FLAKY IN HABIT; DULL EARTHY TO
SLIGHT GREASY LUSTER; CLAYEY TO SMOOTH
TEXTURE; NO OTHER BEDDING FEATURES.

12300 MD
 
SANDSTONE = LIGHT BROWNISH GRAY TO LIGHT
OLIVE GRAY TO WHITE; MOSTLY QUARTZ FRAME
-WORK WITH 5-6% DARK LITHICS VISIBLE IN
SAMPLE; COARSE TO MEDIUM TO FINE GRAIN
SIZE; VERY WELL TO WELL SORTED; ROUND TO12200

SUBROUND GRAINS; MODERATE TO LOW
SPHERICITY; GRAINS HAVE A SLIGHT FROSTED
APPEARANCE; GRAIN SUPPORTED; SILICIOUS
CEMENTATION DUE TO VERY LOW REACTION IN

12400 MD
DILUTE HCl; NO VISIBLE HYDROCARBONS;
FIRM FRIABLE TO VERY HARD.
 
SILTSTONE = BROWNISH GRAY TO MEDIUM DARK
GRAY; BRITTLE TO DENSE TENACITY; FRACTUR
-ES FROM BLOCKY TO IRREGULAR; TABULAR TO12300

MASSIVE CUTTINGS; EARTHY TO SPARKLING LU
-STER; SILTY TO GRITTY TEXTURE; THICK TO
MASSIVE STRUCTURE.
 

12500 MD
CARBONACEOUS SHALE = BLACK TO GRAYISH BL
-ACK; BRITTLE TO SLIGHTLY CRUMBLY AND OC
-CASIONALLY DENSE TENACITY; IRREGULAR TO
BLOCKY FRACTURING; WEDGELIKE CUTTINGS
POLISHED TO EARTHY TO SLIGHTLY WAXY LUST
-ER; SILTY TO SMOOTH TEXTURE; THIN STRUC12400

-TURE; INTERBEDDED WITH SILTSTONE.
 
SILTSTONE = BROWNISH GRAY TO MEDIUM GRAY
TO MEDIUM DARK GRAY; DENSE TO CRUNCHY

12600 MD
TENACITY; IRREGULAR TO BLOCKY FRACTURING
WEDGELIKE TO TABULAR CUTTINGS; EARTHY TO
WAXY WITH A SLIGHT SPARKLING LUSTER; GRI
-TTY TO SILTY TEXTURE; THICK STRUCTURE.
 
SHALE = VERY LIGHT GRAY TO LIGHT GREEN-
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ISH GRAY; BRITTLE TENACITY; PLANAR TO
SEMI IRREGULAR FRACTURING; PLATY CUTTING
HABIT; DULL TO SLIGHT GREASY LUSTER;
SMOOTH TO CLAYEY TEXTURE.

12700 MD
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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.


