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EXXONMOBIL PCU-297-11B1 10/2/2009 
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Interp. Lith

Remarks
Survey Data, Mud Reports, Other Info.

ALL ROCK COLORS ARE REFERENCED TO THE3300

GSA ROCK COLOR CHART. ROCK CONSTITUENTS
ARE DESCRIBED WET AND LISTED IN ORDER OF
MOST ABUNDANT TO LEAST ABUNDANT. ALL
SAMPLE DEPTHS ARE REFERENCED TO RKB.
 
GAS CHROMATOGRAPHY EQUIPMENT IS
CALIBRATED TO A TEST GAS COMPOSED OF

3600 MD
METHANE = 10000 PPM
ETHANE = 1000 PPM
PROPANE = 1000 PPM3400

I-BUTANE = 1000 PPM
N- BUTANE = 1000 PPM
I-PENTANE = 1000 PPM
N-PENTANE = 1000 PPM
 
CO2 IS CALIBRATED TO A TEST GAS COMPOSED

3700 MD
OF 100000 PPM.

3700 MD  
1 UNIT OF GAS = 200 PPM C-1 ME
 

<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
100><0 CO2 100><0 CO2 100><0 CO2 100><0 CO2 100><0 CO2 100><0 CO2 100><0 CO2 100><0 CO2 100><0 CO2 100><0 CO2 100><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

CONNECTION GAS, TRIP GAS AND WIPER GAS
ARE NOTED ON THE MUD LOG. FLARE HEIGHTS
AND DEPTHS OF GAS BUSTER USEAGE ARE ALSO
NOTED.
 

3800 MD
EARLY CONNECTION GASES REPRESENTING

3800 MD UP HOLE GAS INTERVALS BLEEDING INTO THE
BOREHOLE ARE COMMON IN THE PRODUCTION
INTERVAL.
 3600

EVIDENCE OF FRACTURE FILL IS NOTED ON
THE LOG USING THE LITHOLOGY SYMBOL FOR
METAMORPHICS. THE 10% DOES NOT REPRESENT
10% FRACTURE FILL IN SAMPLE. IT ONLY
INDICATES THAT FRACTURE FILL HAS BEEN

3900 MD OBSERVED OVER THE INTERVAL.
 
                  SURVEY DATA @ 3968'
INC. 25.05
AZIMUTH: 187.663700

TVD: 3704.15
 
EPOCH WELL SERVICES COMMENCED LOGGING
OPERATIONS 09/21/2009 AT 14:00 @ 3960'.

4000 MD  
DRILL TO 3986' AND PERFORM F.I.T.
 
SHALE = YELLOW; LIGHT GRAY; MOTTLED IN
PART; FIRM; PLATY TO SLI FLAKY CUTTINGS;
IRREGULAR FRACTURE; DULL EARTHY LUSTER;3800

SMOOTH TO SILTY TEXTURE; MOD CALCAREOUS
IN SILTY EXAMPLES; VARIABLE AMOUNTS OF
SILT; NO VISIBLE STRUCTURE.

4100 MD  
SANDSTONE = LIGHT YELLOWISH BROWN,
LIGHT BLUISH GRAY, TRACES TRANSLUCENT
QUARTZ GRAINS; UPPER VERY FINE TO
UPPER FINE GRAIN; POOR TO FAIR SORTING;
PREDOMINATELY SUB ANGULAR TO SUB
ROUND ANGULARITY; LOW SHERICITY; TRACE3900

FROSTED SURFACE FEATURES; EASILY
FRIABLE TO SLIGHT FIRM; SILICIA MATRIX

4200 MD CEMENT, TRACE CLAY CEMENT; WEAK GRAIN
SUPPORT; POOR VISUAL INTER GRANULAR
POROSITY; SOME DARK LITHIC AND CARBON-
ACEOUS SHALE IMBEDDED.
 
SILTSTONE = BROWN TO DARK BROWN,
LIGHT BROWNISH GRAY; PULVERULENT TO
CRUMBLY TENACITY; SUB 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
<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<50 0>Avg WOB<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
50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><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

BLOCKY FRACTURE; WEDGELIKE, SUB
4300 MD

MASSIVE CUTTINGS HABIT; DULL EARTHY
SLIGHT WAXY LUSTER; GRITTY TO SMOOTH
TEXTURE; SEMI THICK STRUCTURE, GRADING
TO SANDSTONE; TRACES BLACK LITHIC
IMBEDDED.
 
SHALE = LIGHT GRAYISH RED, BROWNISH
GRAY, LIGHT GRAY; CRUNCHY TO BRITTLE
TENACITY; SUB BLOCKY, BLOCKY, IRREGULAR41004400 MD
IN PART FRACTURE; TABULAR, SUB MASSIVE
CUTTINGS HABIT; DULL, WAXY LUSTER;
GRITTY, CLAYEY TEXTURE; SEMI MASSIVE
THICK STRUCTURE; GRADING TO SILTSTONE.
 
SANDSTONE = TRANSLUCENT, LIGHT YELLOWISH
BROWN, PALE GRAYISH ORANGE; LOWER TO
UPPER FINE GRAIN; POOR TO FAIR SORTING;
PREDOMINATELY SUB ROUNDED TRACE4500 MD
SUB ANGULAR; LOW TO MODERATE4200

SPHERICIAL; POLISH TO FROSTED SURFACE
FEATURES; EASILY FRIABLE TO FRIABLE;
SILICA CEMENT; VERY WEAK GRAIN
SUPPORTED; TRACES BLACK COAL IMBEDDED.
 
SILTSTONE = LIGHT GRAYISH BROWN, PALE
YELLOWISH BROWN, LIGHT GRAYISH ORANGE;



PULVERULENT, CRUNCHY TENACITY, SUB

4600 MD
BLOCKY, BLOCKY FRACTURE; ELONGATED,
WEDGELIKE, SUB MASSIVE CUTTINGS HABIT;4300

DULL, EARTHY, SLIGHT WAXY LUSTER;
GRITTY, SILTY TEXTURE; SEMI MASSIVE,
THICK STURCTURE; GRADING TO SANDSTONE;
TRACES BLACK SPECKLED LITHIC IMBEDDED.
 
SANDSTONE = CLEAR TO TRANSLUCENT, LIGHT
GRAYISH BLUE, OFF WHITE; QUARTZ FRAME-

4700 MD
WORK; LOWER TO UPPER FINE GRAIN; FAIR
TO WELL SORTED; PREDOMINATELY SUB
ROUND TO ROUND ANGULARITY; MODERATE4400

SPHERICITY; FROSTED TO POLISH SURFACE
FEATURE; VERY FRIABLE TO FRIABLE; SOME
SILICA MATRIX CEMENT, VERY WEAK GRAIN
SUPPORT, GOOD VISUAL INTER GRANULAR
POROSITY; BLACK SPECKLED COAL IMBEDDED.
 

4800 MD
SILTSTONE = DUSKY YELLOWISH, PALE
YELLOWISH BROWN; PULVERULENT,
CRUMBLY, SLIGHT BRITTLE TENACITY;
EARTHY, SUB BLOCKY, IRREGULAR IN PART

<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
50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><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

FRACTURE; WEDGELIKE, TABULAR CUTTINGS
HABIT; DULL, RESINOUS LUSTER; GRITTY
TO GRANULAR TEXTURE; SEMI MASSIVE
THICK STRUCTURE; TRACES BLACK LITHIC
IMBEDDED.

4900 MD
 
SHALE = MEDIUM LIGHT GRAY, LIGHT BLUISH
GRAY, SOME LIGHT BROWNISH GRAY; CRUNCHY,
PULVERULENT IN PART TENACITY, SUB
BLOCKY, BLOCKY, SLIGHT IRREGULAR4600

FRACTURE; WEDGELIKE, TABULAR, SOME
SEMI MASSIVE CUTTINGS HABIT; EARTHY,
DULL, TRACE RESINOUS LUSTER; SILTY TO
CLAYEY TEXTURE; SUB MASSIVE TO THICK

5000 MD
STRUCTURE; GRADING TO SILTSTONE.
 
SANDSTONE = MODERATE YELLOWISH BROWN,
CLEAR TO TRANSLUCENT, TRACE OFF WHITE
WITH BLACK SPECKLED LITHIC IMBEDDED;
PREDOMINATELY QUARTZ FRAMEWORK;4700

UPPER VERY FINE TO LOWER FINE GRAIN;
FAIR SORTING; PREDOMINATELY SUB
ROUND TO SOME SUB ANGULAR ANGULARITY;

5100 MD
MODERATE SPHERICITY; FROSTED IN PART;

5100 MD EASILY FRIABLE TO FRIABLE, TRACE
UNCONSOLIDATED GRAIN POSSIBLE DUE TO
PDC BIT ACTION AND WEAK GRAIN SUPPORT;
FAIR VISUAL INTER GRANULAR POROSITY.
 
SHALE = PALE YELLOWISH BROWN, SOME4800

LIGHT BROWNISH GRAY; MODERATE LIGHT
GRAY; MALLEABLE TO CRUNCHY TENACITY;
SUB BLOCKY TO BLOCKY, SOME IRREGULAR

5200 MD IN PART FRACTURE; WEDGELIKE, SEMI
MASSIVE CUTTINGS HABIT; DULL, WAXY IN
IN PART LUSTER; SILTY TO CLAYEY TEXTURE;
SUB MASSIVE TO SLIGHTLY THICK STRUCTURE.
 
SILTSTONE = YELLOWISH BROWN TO
LIGHT YELLOW GRAY; SME GRAY; MOTTLED4900

IN PART; MASSIVE TO WEDGELIKE TO SLI
PLATY; FIRM; BLOCKY TO IRREGULAR FRAC;

5300 MD
DULL EARTHY LUSTER; SILTY TEXTURE;
SLI TO MODERATELY CALCAREOUS; VF
MICA; THINLY BEDDED.
 
SANDSTONE = ABUNDANT LOOSE GRAINS;
PRESERVED SPECIMENS WHITE TO LIGHT
GRAY; LOWER MEDIUM TO FINE GRAINED;
ANGULAR TO SUBANGULAR; DOM CALCITE

<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
50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><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

CEMENT; MODERATELY WELL SORTED;

5400 MD
TRACE GREEN GRAINS; ASSOCIATED W/
GAS INCREASES; MODERATELY CALCAREOUS;
THINLY BEDDED IN SHALE.
 
SHALE = VARICOLORED; MOTTLED IN PART;
LIGHT YELLOWISH BROWN; YELLOW GRAY
TO LIGHT GRAY; FIRM TO SLI HARD; SLI
PLATY CUTTINGS; BLOCKY TO IRREGULAR
FRACTURE; DULL EARTHY TO SLI WAXY5100

LUSTER; SLI TO MODERATELY CALCAREOUS
5500 MD IN SILTY EXAMPLES; SMOOTH TO ROUGH

TO SILTY TEXTURES IN SILTY EXAMPLES;
NO VISIBLE STRUCTURE.
 
SANDSTONE = DOM LOOSE GRAINS; SME
WHITE TO LIGHT GRAY PRESERVED SPECIMENS;
TRACE PUUPLE MOTTLED EXAMPLES; UPPER
FINE GRAINED; WELL SORTED; ANGULAR TO
SUBANGULAR; MOD SPHERICITY; DOM CALCITE52005600 MD
CEMENT; GRAIN SUPPORTED; PR VISIBLE
POROSITY IN PRESERVED SPECIMENS; NO
SAMPLE SHOWS.
 
SHALE = LIGHT BROWN; REDDISH BROWN;
GRAY BROWN; MOTTLED IN PART; FIRM; SLI
PLATY CUTTINGS; IRREGULAR FRACTURE;
NON CALCAREOUS; ROUGH TO SMOOTH
TEXTURE; OCC SILTY WITH SILTY TEXTURE;
NO VISIBLE STRUCTURE.53005700 MD
 
SANDSTONE = VARICOLORED; LIGHT GRAY;
WHITE; LT BROWN TO PURPLE; LOWER
MEDIUM TO FINE GRAINED; ANGULAR TO
SUBANGULAR; GRAIN TO MATRIX SUPPORTED;
CALCITE CEMENT; SME REDBROWN LITHIC
FRAGMENTS; OCC SPECKLED WITH UNIDENT



BLACK GRAINS; THINLY BEDDED IN SHALE.
 
SHALE/CARBONACEOUS SHALE = MEDIUM5400

5800 MD

GRAY TO DARK GRAY; FIRM TO MODERATELY
HARD; PLATY CUTTINGS; PLANAR TO BLOCKY
CUTTINGS; DULL EARTHY TO SLI RESINOUS
LUSTER; SMOOTH TO ROUGH TEXTURE; NON
CALCAREOUS; SME LOOSE BLACK COAL W/
PYRITE AND VISIBLE BLEEDING GAS.
 
WASATCH G PLACED AT 5709' MD 5306' TVD
 
SANDSTONE = ABUNDANT LOOSE GRAINS;

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

5500

5900 MD

100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas 100><0 Ttl Gas
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WHITE; UPPER MEDIUM TO LOWER MEDIUM
GRAINED; ANGULAR TO SUBANGULAR; DOM
SILICEOUS CEMENT WITH MINOR CALCITE
AND WHITE KAOLIN CLAY; MOD WELL SRTED;
TRACE PYRITE AND CHERT; OCC SCATTERED
UNIDENTIFIED BLACK GRAINS; UPPER WASATCH
PRODUCED EXCELLENT ROP VALUES- SUGG
GOOD POROSITY/FRACTURING; TRACE AMT
OF COARSE CALCITE AND QUARTZ IN THE

6000 MD
5740' TO 5770' SAMPLE- PROBABLE FRACTURE5600

6000 MD

FILL.
 
LOSING 100 BBLS/HR IN THE WASATCH G
GAS AND SAMPLE LAG NOT RELIABLE.
 
SHALE = DOM MEDIUM GRAY; REDBROWN;
MOTTLED GRAYBROWN; FIRM TO VERY HARD;
PLATY TO WEDGELIKE CUTTINGS; IRREGULAR
FRACTURE; DULL EARTHY LUSTER; ROUGH TO

6100 MD
SILTY TEXTURE; VARIABLE AMOUNTS OF SILT;5700

SME ISOLATED QUARTZ GRAINS; NON TO SLI
CALCAREOUS IN SILTY EXAMPLES; TRACE
CARBONACEOUS LAMINATIONS.
 
SILTSTONE = REDBROWN TO LIGHT BROWN;
CRUMBLY IN PART; MOTTLED IN PART; SLI
PLATY TO MASSIVE CUTTINGS; DULL EARTHY
LUSTER; SILTY TO GRITTY TEXTURE; SLI
CALCAREOUS; SME VF CARBONACEOUS MAT;

6200 MD
THINLY BEDDED.5800

 
SANDSTONE = ABUNDANT LOOSE GRAINS;
LIGHT GRAY TO WHITE; SUBANGULAR TO
ANGULAR; MOD WELL SORTED; UPPER TO
LOWER MEDIUM GRAINED; MOD SPHER;
DOM CALCITE CEMENT; MINOR WHITE KAOLIN
MATERIAL; TRACE GREEN GRAINS; OCC
SPECKLED WITH UNIDENTIFIED BLACK GRS;
GOOD ROP PROB REFLECTS GOOD POROSITY;

6300 MD
ASSOCIATED WITH 1800 UNIT GAS SHOW.5900

 
CARBONACEOUS SHALE = DARK BROWN;
FIRM TO CRUMBLY; PLATY TO OCC FLAKY
CTGS; IRREGULAR TO PLANAR FRACTURE;
DULL EARTHY LUSTER; ROUGH TEXTURE;
TRACE AMT OF COAL; THINLY BEDDED.
 
SILTSTONE = MEDIUM LIGHT BROWNISH
GRAY, MEDIUM LIGHT GRAY; PULVERULENT6400 MD
TO CRUMBLY TENACITY; PREDOMINATELY
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SUB BLOCKY TO BLOCKY FRACTURE;
WEDGELIKE, TABULAR CUTTINGS HABIT;
DULL, EARTHY, SEMI WAXY LUSTER;
GRANULAR TO GRITTY TEXTURE; MASSIVE
SEMI THICK STRUCTURE; SOME GRADING
TO SANDSTONE; TRACES OF DUSKY BROWN
CARBONACEOUS SHALE.
 
SANDSTONE = CLEAR TO TRANSLUCENT6500 MD
UNCONSOLIDATED GRAINS, OFF WHITE, LIGHT6100

BLUISH GRAY WITH TRACES BLACK SPECKLED
LITHIC; QUARTIZ FRAMEWORK; UPPER VERY
FINE TO LOWER FINE GRAIN; FAIR TO WELL
SORTED; PREDOMINATELY SUB ROUNDED;
MODERATE SPHERICITY; TRACE FROSTED
SURFACE FEATURES; VERY EASILY FRIABLE,
FRIABLE IN PART; SOME CALCITE CEMENT;
VERY WEAK GRAIN SUPPORT, GOOD POROSITY;
HIGH GAS SHOWS.6600 MD
 6200

COAL = BLACK, DARK BLACKISH BROWN;
CRUMBLY TO VERY BRITTLE; SPLINTERY
TO IRREGULAR FRACTURE; FLAKY, PLATY
SUB MASSIVE CUTTING HABITS; VITREOUS
LUSTER; SMOOTH TEXTURE; FISSILE, THICK
STRUCTURE.
 
TRIP OUT AT 6511' TO CHANGE OUT BHA.
 6700 MD
SANDSTONE = LIGHT BLUISH GRAY, WHITE,6300

OFF WHITE WITH BLACK SPECKLED LITHIC
IMBEDDED; PREDOMINATELY QUARTZ
FRAMEWORK; UPPER VERY FINE TO LOWER
FINE GRAIN; POOR TO FAIR SORTING; SUB
ANGULAR TO SUB ROUND ANGULARITY;
LOW SPHERICITY; TRACES FROSTED SURFACE
FEATURES; EASILY FRIABLE TO SLIGHTLY
FIRM; CALCAREOUS CEMENT, HIGH REACTION
TO HCL; TRACES CALCITE CRYSTALS; SOME6800 MD
BLACK LITHIC AND CARBONACEOUS SHALE6400

IMBEDDED; POOR TO FAIR VISUAL INTER
GRANULAR POROSITY.
 
CARBONACEOUS SHALE = DARK DUSKY
BROWNISH BLACK; DARK GRAYISH RED;
CRUMBLY TO BRITTLE TENACITY; SPLINTERY
SUB BLOCKY FRACTURE; WEDGELIKE, FLAKY



CUTTINGS HABIT; DULL, EARTHY SEMI
WAXY LUSTER; GRITTY TEXTURE; SUB6900 MD
MASSIVE STRUCTURE; TRACES BLACK COAL
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INTERBEDDED; GAS BUBBLES IN SAMPLE TRAY.
 
SANDSTONE = ABUNDENT INDIVIDUAL GRAINS,
CLEAR, TRANSLUCENT, LIGHT BLUISH GRAY,
OFF WHITE; PREDOMINATELY QUARTY
FRAMEWORK; UPPER MEDIUM TO LOWER
COARSE GRAINS; FAIR TO WELL SORTED;
MODERATE SPHERICITY; FROSTED SURFACE
FEATURES; EASILY FRIABLE, VERY WEAK7000 MD
GRAIN SUPPORTED, PREDOMINATELY6600

UNCONSOLIDATED; SOME SILICA MATRIX
CEMENT, TRACE CALCAREOUS CEMENT, VERY
WEAK HCL REACTION; FAIR INTER GRANULAR
POROSITY; TRACES BLACK LITHIC AND
CARBONACEOUS SHALE IMBEDDED; LOSS
CIRCULATION FROM 6876' - 6880'.
 
SHALE = LIGHT BLUISH GRAY, LIGHT
GREENISH GRAY, LIGHT BROWNISH GRAY;7100 MD
PULVERULENT, CRUMBLY TENACITY; SUB6700

BLOCKY, BLOCKY FRACTURES; WEDGELIKE
SUB PLATY CUTTINGS HABIT; DULL, EARTHY,
SLIGHT WAXY LUSTER; SMOOTH TO CLAYEY
TEXTURE; SEMI MASSIVE TO THICK STRUCTURE
GRADING TO SILTSTONE.
 
CARBONACEOUS SHALE = DUSKY DARK
GRAYISH BROWN, GREENISH BLACK;
CRUNCHY TO BRITTLE TENACITY; SLIGHT7200 MD
IRREGUALR, SUB BLOCKY FRACTURE;6800

TABULAR, SEMI MASSIVE CUTTINGS HABIT;
EARTHY, DULL RESINOUS LUSTER; SILTY
CLAYEY TEXTURE; TRACES BLACK LITHIC
IMBEDDED; GAS BUBBLES IN TRAY SAMPLE.
 
SANDSTONE = LIGHT BLUISH GRAY, MOTTLED
OFF WHITE, CLEAR, TRANSLUCENT; QUARTZ
FRAMEWORK; UPPER VERY FINE, LOWER
FINE GRAIN; WELL SORTED; SUB ANGULAR7300 MD
TO SOME SUB ROUND, LOW SPHERICITY;6900

DULL FROSTED SURFACE FEATURE; SOME
UNCONSOLIDATED, FRIABLE IN PART; SILICIA
MATRIX CEMENT; WEAK TO FAIR GRAIN
SUPPORT; DISSEMINATED BLACK CARBON-
ACEOUS SHALE IMBEDDED; POOR TO FAIR
INTER GRANULAR POROSITY.
 
SILTSTONE = LIGHT BLUISH GRAY, LIGHT
GRAY, PALE BLUISH; LOWER VERY FINE GRAIN7400 MD
CRUMBLY, BRITTLE TENACITY; SUB BLOCKY,
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BLOCKY, SLIGHT IRREGUALR FRACTRUE;
TABULAR, WEDGELIKE CUTTINGS HABIT;
RESINOUS, DULL LUSTER; SILTY, SMOOTH
TEXTURE, THIN, SUB MASSIBE STRUCTURE.
 
SHALE = MODERATELY YELLOWISH BROWN,
PALE YELLOWISH BROWN; PULVERULENT,
CRUNCHY, SOME BRITTLE TENACITY, SUB
BLOCKY, BLOCKY FRACTURE; TABULAR,7500 MD
WEDGELIKE CUTTINGS HABIT; DULL, SUB7100

WAXY LUSTER; SMOOTH, CLAYEY TEXTURE;
SUB MASSIVE STRUCTURE.
 
REPAIR #2 PUMP
OHIO CREEK @ 7547'MD 7137' TVD
 
SANDSTONE = LIGHT GRAY TO WHITE; COM
SPECKLED WITH BLACK CARB MAT AND
UNIDENT GRAINS; LOWER MEDIUM TO FINE7600 MD
GRAINED; ANGULAR TO SUBANGULAR GRAINS;7200

MOD WELL SORTED; GRAIN SUPPORTED;
DOM CALCITE CEMENT; SME MICA; SME
UNIDENT GREEN GRAINS; LITTLE LOOSE
SAND GRAINS; SOME BLACK CARBONACEOUS
LAMINATIONS; ASSOCIATED WITH ONLY MINOR
GAS.
 
SANDSTONE = INCREASE IN GRAIN SIZE; LT
GRAY TO WHITE; ABUNDANT LOOSE GRAINS;7700 MD
UPPER MEDIUM TO LOWER MEDIUM GRAINED;7300

ANGULAR TO SUBANGULAR; MOD WELL SRTD;
GRAIN SUPPORTED; TRACE GREEN GRAINS;
3% UNIDENTIFIED BLACK GRAINS; SOME
REDBROWN LITHIC FRAGMENTS; SME REDDISH
GRAINS; SOME COARSE CHERT; LOOSE COARSE
EUHEDRAL QUARTZ AND COARSE CALCITE IN
THE 7660' TO 7690' SAMPLE AND THE 7720'
SAMPLE- PROBABLE FRACTURE FILL; ASSOC
WITH MINOR GAS INCREASES.7800 MD
 7400

SHALE = LIGHT TO MEDIUM GRAY; LT BROWN;
LIGHT GREENISH GRAY; FIRM TO MODERATELY
HARD; PLATY TO FLAKY CUTTINGS; DULL
EARTHY TO WAXY LUSTER; VF CARB MAT;
SMOOTH TO ROUGH TEXTURE; NON TO VSLI
CALCAREOUS; NO VISIBLE STRUCTURE.
 
SILTSTONE = LIGHT GREEN; LIGHT GREENISH
GRAY; SME MEDIUM GRAY TO LIGHT BROWN;7900 MD
FIRM; PLATY TO FLAKY CUTTINGS; IRREGULAR
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FRACTURE; DULL WAXY LUSTER; NON CALC;
SILTY TEXTURE; SME ISOLATED FINE TO MED
QUARTZ GRAINS IN MATRIX; OCC SPECKLED
WITH CARBONACEOUS MATERIAL; NO VISIBLE
STRUCTURE.
 
SANDSTONE = LIGHT GRAY TO OFF WHITE;



ABNT LOOSE GRAINS; UPPER MEDIUM TO LOWER
MEDIUM; MOD WELL SORTED; DOM CALCITE8000 MD
CEMENT; ANGULAR TO SUB ROUNDED; GRAIN7600

SUPPORTED; SME CHORITIZED GRAINS; SOME
SCATTERED BLACK UNIDENTIFIED GRAINS;
TRACE AMOUNTS OF WHITE KAOLIN FILL;
SAND INTERVAL FROM 7990' TO 8000' SHOWED
VERY HIGH ROP VALUES W/ MAX GAS AT 1987u
COARSE CALCITE IN THE 7960' TO 8010'
SAMPLES- PROBABLY FRACTURE FILL.
 
SHALE = LT GREEN TO LIGHT GRAY; SME8100 MD
MEDIUM GRAY TO BLACK; FIRM; SME VERY7700

HARD SILICEOUS SPECIMENS; IRREGULAR
FRACTURE; WAXY TO DULL EARTHY LUSTER;
ROUGH TO OCC SLI SILTY TEXTURE.
 
SANDSTONE = ABUNDANT LOOSE GRAINS;
LIGHT GRAY TO GRAYISH WHITE; UPPER
TO LOWER MEDIUM GRAINED; SME LOOSE
LOWER COARSE GRAINS; ANGULAR TO
SUBROUNDED; MOD WELL SORTED; DOM8200 MD
CALCITE CEMENT; SOME LOOSE WHITE KAOLIN7800

MATRIX MATERIAL; TRACE GREEN GRAINS; TR
CHERT; WF800 EXHIBITS GOOD ROP SUGGESTS
GOOD POROSITY; ASSOCIATED WITH GOOD
GAS INCREASES; COARSE CALCITE IN THE
8170' TO 8230' SAMPLES- PROBABLE
FRACTURE FILL.
 
SANDSTONE = ABNT CLEAR TRANSLUCENT
LOOSE GRAINS, GRAYISH OFF WHITE, TRACE8300 MD
BLACK LITHIC IMBEDDED; UPPER MEDIUM TO7900

LOWER COARSE GRAINS; FAIR TO WELL SORTED
PREDOMINATELY SUB ROUNDED, TRACE SUB
ANGULAR; MODERATE SPHERICITY; POLISH
TO ETCHED SURFACE FEATURES; PREDOMINATE
LY UNCONSOLIDATED TO EASILY FRIABLE ;
CALCITE CEMENT, HIGH REACTION TO HCL;
8340' TO 8400' HIGH GAS SHOWS; GOOD
VISUAL INTER GRANULAR POROSITY.
 8400 MD
CARBONACEOUS SHALE = DARK DUSKY
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100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht. 100><0 Flare Ht.

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

BROWN, GRAYISH BROWN; CRUMBLY,
BRITTLE TENACITY, SUB BLOCKY, EARTHY
SLIGHT IRREGULAR FRACTURE; WEDGELIKE,
PLATY CUTTINGS HABIT; DULL, EARTHY
LUSTER; GRITTY, CLAYEY TEXTURE;
SUB MASSIVE STRUCTURE.
 
SHALE = LIGHT GRAY, LIGHT BROWNISH
GRAY; PULVERULENT TO SLIGHT CRUNCHY;8500 MD
SPLINTERY TO BLOCKY FRACTURE;8100

ELONGATED, WEDGELIKE TO SUB MASSIVE
CUTTINGS HABIT; DULL, EARTHY SLIGHT
WAXY LUSTER; SILTY TO CLAYEY TEXTURE;
TRACE SANDSTONE INTERBEDDED; MODERATE
HIGH GAS SAMPLES.
 
SANDSTONE = VERY LIGHT GRAYISH WHITE,
OFF WHITE, SOME CLEAR TO TRANSLUCENT;
LOOSE UNCONSOLIDATED GRAINS MEDIUM8600 MD
TO COARSE; PREDOMINATELY QUARTZ8200

FRAMEWORK; POOR TO FAIR SORTING;
SUB ANGULAR TO SUBROUND; MODERATE
SPHERICITY; FROSTED SURFACE FEATURES;
FRIABLE IN PART; CALCAREOUS CEMENT;
CLUSTERS WERE VERY CRUMBLY; FAIR
VISUAL INTERGRANULAR POROSITY; INCREASE
GAS SHOWS THROUGHOUT; TRACE BLACK
LITHIC INTERBEDDED.
 8700 MD
SHALE = LIGHT BLUISH GRAY, LIGHT GRAY,8300

LIGHT BROWNISH GRAY, SOME CRUMBLY TO
BRITTLE; SUB BLOCKY TO BLOCKY FRACTURE;
ELONGATED, WEDGELIKE CUTTLING HABIT;
DULL WAXY LUSTER; GRITTY TO CLAYEY
TEXTURE; THIN STRUCTURE; TRACE BLACK
CARBONACEOUS SHALE.
 
SANDSTONE = LIGHT BLUISH GRAY, LIGHT
OFF WHITE, CLEAR TO TRANSLUCENT; LOWER8800 MD
TO UPPER FINE GRAIN; FAIR SORTING;8400

PREDOMINATELY SUB ANGULAR, TRACE  SUB
ROUND, EASILY FRIABLE TO FRIABLE;
CALCAREOUS CEMENT, HIGH REACTION TO
HCL; FAIR VISUAL INTERGRANULAR POROSITY;
TRACE DARK GRAY , BLACK SPECKLED LITHIC
INTERBEDDED;  ELEVATED GAS SHOW
THROUGHOUT.
 
CARBONACEOUS SHALE = DARK DUSKEY8900 MD
BROWN, DARK BROWNISH BLACK, CRUMBLY

<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
50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><0 CO2 50K><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

BRITTLE TENACITY; EARTHY SUB BLOCKY
FRACTURE; TABULAR, SUB MASSIVE CUTTINGS
HABIT; RESINOUS, DULL LUSTER; GRITTY
TEXTURE; THICK STRUCTURE.
 
TD FOR INTERMEDIATE CASING AT 8976' MD
TWISTED OFF BHA WHEN TRIPPING. FISHING

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.




