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Remarks
Survey Data, Mud Reports, Other Info.

CANRIG WELL SERVICE COMMENCED LOGGING
OPERATION ON 1/26/2011 @ 2:49 HRS AT A
DEPTH OF 145'.
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ALL ROCK COLORS ARE REFERENCED TO THE

T e e e B8 s e e e

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
METHANE = 10000 PPM

ETHANE = 1000 PPM

PROPANE = 1000 PPM

I-BUTANE = 1000 PPM
N- BUTANE = 1000 PPM
|- PENTANE = 1000 PPM
N- PENTANE = 1000 PPM

CO2 IS CALIBRATED TO A TEST GAS COMPOSED
OF 100000 PPM

CONNECTION GAS, TRIP GAS, AND WIPER GAS
IARE NOTED ON THE MUDLOG, FLARE HEIGHTS

Ttl Gas 1K> Meth C-1 100K>
Co2 10K> Ethn C-2 100K>
Flare Ht. 100> Prop C-3 100K>|
Butn C-4 100K>
Pent C-5 100K>
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? Tt Gas 1|<>{<1oL Meth C-1 100K>
4 co2 10K>K10) Ethn C-2 100K>
< Ht. 100><10 Prop C-3 100K>
<10 Butn C-4 100K>
<10 Pent C-5 100K>

/AND DEPTHS OF GAS BUSTER USAGE ARE ALSO
NOTED.

EARLY CONNECTION GASES REPRESENTING
UP HOLE GAS INTERVALS BLEEDING INTO THE

BOREHOLE ARE COMMON IN THE PRODUCTION
INTERVAL.

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
OBSERVED OVER THE INTERVAL.

SURVEY DATA AT 6323' MD
INCL: 0.04

AZIM: 13.79

TVD: 6013.15

NOTE: TD SURFACE SECTION @ 4627
ON 1-29-2011 AT 03:10 AM

DRILL OUT SHOE AND PERFORM FIT
@ 4637' ON 02/03/2011

SHALE = VARICOLORED; MOTTLED IN PART;
DOM TAN TO LIGHT GRAY; SME REDBROWN,

PURPLE; FIRM TO SOFT; SLI PLATY; IRREG
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FRACTURE; DULL EARTHY LUSTER; ROUGH TO

D

1K> 1

SILTY TEXTURE; SILTY IN PART; TRACE
PURPLE SILTSTONE; CALCAREOUS; MINOR
AMOUNTS OF LT GRAY TO TAN TO REDDISH
BROWN SANDSTONE.

SANDSTONE = VARICOLORED; LT GRAY TO
LT BROWN TO TAN; PURPLE; MOTTLED IN PART
LOWER MEDIUN TO FINE GRAINED; ANGULAR

{TO SUBROUNDED; HARD PRESERVED SPECIMENS;
DOM CALCITE CEMENT; SME LOOSE WHITE KAOL

CLAY IN SAMPLES; MOD WELL SORTED; BCMG
TAN @ 4800" WITH MICA, LITHIC FRAGS WITH
309 UNIT GAS SHOW @ 4788'.

SANDSTONE = LIGHT GRAY; LOWER MEDIUM
GRAINED; ANGULAR TO SUBROUNDED; CALCITE
CEMENT; CONGLOMERATIC IN PART W/ COARSE
LITHIC FRAGMENTS AND MINERAL GRAINS; TR
CHERT; MICA; SCATTERED CARBONACEOUS MAT;
POORLY SORTED,; SME REDDISH GRAINS; TR
PYRITE; ASSOCIATED WITH 541 UNIT GAS

SHOW.

SHALE = TAN; LT YELLOW BROWN TO YELLOW;
MOTTLED IN PART; PLATY TO FLAKY CTGS;

FIRM TO SOFT; IRREGULAR FRACTURE; DULL
EARTHY LUSTER; ROUGH TO SILTY TEXTURE;

SL TO MOD CALCAREOUS; SME THIN SANDSTONE
LAMINATIONS; SILTY TO SANDY IN PART,;

SOME THIN CARBONACEOUS LAMINATIONS;
ISOLATED QUARTZ GRAINS TO VERY SANDY;
GRADING TO SILTSTONE.

SANDSTONE = VERY DIRTY LOOKING CLUSTERS
OF VARICOLORED GRAINS FROM LIGHT GRAY
'TO WHITE TO OFF WHITE; HAS DARK BLACK
LITHICS THROUGHOUT; FINE TO VERY FINE
GRAINED; FRIABLE TO CRUNCHY CLUSTERS;
FAIR SORTING; SUB ROUND TO ROUND; HIGH
SPHERICITY; SLIGHT ELEVATION IN GAS;

HIGH REACTION TO DILUTE HCL; CALCAREOUS

CEMENT.

/SHALE = LIGHT BROWN TO YELLOW BROWN TO
VERY LIGHT GRAY; BRITTLE TO CRUNCHY

TENACITY; IRREGULAR TO MAINLY PLANAR
FRACTURE; PLATY TO FLAKY CUTTINGS HABIT;

DULL TO EARTHY LUSTER; SMOOTH TO

CLAYEY TEXTURE; THIN STRUCTURE.

/SANDSTONE = ABUNDANT LOOSE GRAINS AND

SMALL FRIABLE CLUSTERS TOGETHER; LIGHT

IYELLOW TO OFF WHITE TO TRANSPARENT

GRAINS; FINE TO UPPER VERY FINE GRAINED;
'WELL SORTED; SUB ANGULAR TO ROUND;

IMODERATE SPHERICITY; MODERATE REACTION
{TO DILUTE HCL; CALCAREOUS CEMENT TO

GRAIN SUPPORTED; TRACE AMT OF DARK
LITHICS THROUGHOUT; THINLY BEDDED.

/SHALE = LIGHT BROWN TO YELLOWISH BROWN
WITH LIGHT ORANGE HUES; BRITTLE TO

CRUNCHY TENACITY; IRREGULAR TO PLANAR

JFRACTURE; PLATY TO ELONGATED CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

CLAYEY TEXTURE; THIN ALTERNATING BEDS.

SILTSTONE = LIGHT BROWN TO BROWN;
DENSE TENACITY; IRREGULAR TO BLOCKY

[FRACTURE; TABULAR TO MASSIVE CUTTINGS

<0 Ttl Gas 100K>|
;0 Cc0o2 10K>< 100K>|
Flare Ht. 100>K: >
= < 100K>
100K>|

&v? Ttl Gas 500>
g Ttl Gas 500>, Meth E-l 100K>
Cc0o2 10K> Ethn:C-2 100K>|
Flare Ht. 100> Prop‘C-3 100K>/
Butn €-4 100K>
Pent/C-5 100K>

HABIT; DULL TO SLIGHTLY SPARKLING LUSTER

|SILTY TO GRITTY TEXTURE; VERY THINLY

INTERBEDDED BETWEEN SHALE AND SAND-
STONE.

/SANDSTONE = LIGHT GRAY TO WHITE WITH OCC

CLEAR TO TRANSLUCENT GRAINS; MAINLY
SMALL TIGHT CLUSTERS; OCC LOOSE GRAINS;
FINE TO VERY FINE GRIANED; TRACE AMT OF

DARK LITHICS THROUGHOUT; WELL SORTED;

SUB ROUND TO ROUND; HIGH SPHERICITY;

{CALCAREOUS CEMENT; HIGHLY REACTIVE TO

DILUTE HCL. MOD. ELEVATION IN BACKGROUND
GAS.

ISHALE = LIGHT GRAY TO LIGHT BROWN WITH

HUES OF YELLOW; BRITTLE TO CRUMBLY;
IRREGULAR TO PLANAR FRACTURE; PLATY
'TO FLAKY CUTTINGS HABIT; SMOOTH TEXTURE;

DULL TO EARTHY LUSTER; VERY THIN

ﬂ@iﬁmﬁf

ALTERNATING BEDS WITH SANDSTONE AND
OCC. SILTSTONE.

SANDSTONE = LIGHT GRAY TO WHITE WITH
DARK LITHICS SCATTERED THROUGHOUT; FINE

IGRAINED; MOSTLY LOOSE GRAINS, SOME SMALL
[FRIABLE CLUSTERS; FAIR SORTING; SUB-

ANGULAR TO SUB ROUND; LOW REACTION TO

DILUTE HCL; GRAIN SUPPORTED; NO SHOWS.

/SILTSTONE = REDDISH BROWN; GRAY; MOTTLED

IN PART; SME YELLOWISH BROWN EXAMPLES;
DENSE; MASSIVE TO SLI PLATY CUTTINGS;
IRREGULAR FRACTURE; SLI SPARKLING LUSTER

WHEN DRIED; SILTY TO GRITTY TEXTURE; MOD

CALCAREOUS; GRADING TO SANDSTONE.

/SANDSTONE = ABUNDANT LOOSE GRAINS;

VARICOLORED SPECIMENS: LIGHT GRAY TO
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WHITE; MOTTLED REDBROWN TO LT BROWN;
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L Tt Gas 500>K10 ? Meth 3—1 100K>
D cOo2 10K><10 Ethn G-2 100K>
D Flare Ht. 100><10 Prop ¢-3 100K>|

<10 Butn C-4 100K>

<10— Pent 100K>

FIRM TO HARD PRESERVED SPECIMENS; ANG
'TO SUB ROUNDED; LOWER MEDIUM TO FINE
GRAINED; DOM CALCITE CEMENT,; LOW SPHER;
SME LOOSE WHITE CALC KAOLIN MATRIX MAT
IN SAMPLES; TRACE GREEN GRAINS; OCC
IASSOCIATED WITH MINOR GAS INCREASES.

SHALE = VARICOLORED; REDBROWN TO YELLOW
TO LT TAN; MOTTLED; FIRM TO SLI HARD; SL
PLATY TO MASSIVE CUTTINGS; IRREGULAR

[FRACTURE; SLI CALCAREOUS; VARIABLE AMTS
1OF SAND AND SILT; ISOLATED QUARTZ TO

VERY SANDY SHALE; SMOOTH TO SILTY TEXT,
ABUNDANT LOOSE QUARTZ GRAINS; NO VISIBLE
STRUCTURE.

SANDSTONE = ABUNDANT LOOSE GRAINS; UPPER
'TO LOWER MEDIUM GRAINED; LIGHT GRAY TO
LT TO MEDIUM BROWN PRESERVED SPECIMENS;

JANGULAR TO SUBANGULAR; LOW SPHERICITY;

ABUNDANT LOOSE WHITE CALCITE MATRIX

MATERIAL IN SAMPLE TRAYS; DOM CALCITE

CEMENT; SOME BROWN LITHIC FRAGMENTS
RARE BLACK UNIDENTIFIED GRAINS; THINLY
INTERBEDDED WITH SHALE.

SANDSTONE = LIGHT GRAY TO LIGHT BROWN
PRESERVED SPECIMENS; ABUNDANT LOOSE
GRAINS; LOWER TO UPPER MEDIUM GRAINED;
ANGULAR TO SUBROUNDED; MOD SORTED; LOW
SPERICITY; CALCITE CEMENT; MINOR WHITE
KAOLIN FILL; ASSOCIATED WITH MODERATE
GAS INCREASES.

SHALE = YELLOW TAN TO LIGHT BROWN,;

FIRM TO SOFT; MOTTLED IN PART; IRREGULAR
FRACTURE; PLATY CUTTINGS; DULL EARTHY
TO WAXY LUSTER; ROUGH TO SILTY TEXTURE
IN SILTY EXAMPLES; VF MICA; NON TO VSL
CALCAREOUS; SILTY TO SANDY EXAMPLES.

SHALE = LT BROWN; LT GRAY; MOTTLED IN

PART; FIRM; PLATY TO MASSIVE CUTTINGS;

IRREGULAR FRACTURE; DULL EARTHY LUSTER;
ROUGH TO SLI SILTY TEXTURE; SLI CALC;

VF MICA; DECREASE SILT CONTENT; NO
VVISIBLE STRUCTURE.

/SANDSTONE = DOMINANTLY LOOSE GRAINS;
JLOWER MEDIUM TO FINE GRAINED; ANGULAR

e | —— \(J\%V—Mm

'TO SUB ANGULAR; MOD SORTED; CALCITE CMT
SME LOOSE WHITE CLEAN CALCITE; MINOR

WHITE KAOLIN CLAY FILL; TR SILICEOUS CMT

SME VARICOLORED EXAMPLES.

|SHALE = DOM LIGHT GRAY; MOTTLED GRAY

YELLOW, SME PURPLE TO ORANGE; FIRM;
PLATY TO MASSIVE CUTTINGS; IRREGULAR
FRACTURE; SLI TO MODERATELY CALCAREOUS;

DULL TO SLI WAXY LUSTER; ROUGH TO SLI

Ttl Gas 500><10 100K>
cOo2 10K><10 Ethn C- 100K>
Flare Ht. 100><10 Prop C 100K>
Butn C-. 100K>

<10 Pent C:5 100K>

SILTY TEXTURE; ISOLATED SILT GRAINS; OCC
ISOLATED CARBONACEOUS MATERIAL; TRACE
IAMOUNTS OF WHITE, CRYSTALLINE NAHCOLITE.

WASATCH G SANDSTONE @ 6436'MD = ABNT

LOOSE GRAINS; V CLEAN; CLEAR TO LT GRAY
CLUSTERS; LT GREEN SPECIMENS; LOWER

MEDIUM TO UPPER FINE GRAINED; LOW SPHER,;
MOD SRTD; ANGULAR TO SUBANGULAR; DOM
|GRAIN SUPPORTED W/SME MATRIX SUPPORTED

CALCITE/SILICEOUS CEMENT; SME WHITE
KAOLIN CLAY FILL; TR CHLORITIC GRIANS;
IASSOCIATED WITH MINOR GAS INCREASES.

SHALE = VARICOLORED; MOTTLED; LT GRAY;

YELLOW; LT TAN; REDBROWN; PURPLE; FIRM

{TO MOD HARD; PLATY TO MASSIVE CTGS;
IRREGULAR FRACTURE; SLI TO MOD CALC; V

CALCAREOUS IN VERY SILTY SPECIMENS; DULL
EARTHY TO WAXY LUSTER; DOM SILTY TEXTURE

VERY SILTY; SME SCATTERED CARBONACEOUS
MATERIAL.

ISANDSTONE = LT GRAY TO WHITE; LT GREEN

HUES; LT GREEN GRAINS; DOM FINE TO VERY

FINE GRAINED; ANGULAR TO SUB ANGULAR;
SOME MOTTLED REDBROWN SPECIMENS;

MOD WELL SORTED; DOM GRAIN SUPPORTED;
CALCITE CEMENT; SME VERY HARD SILICEOUS
SPECIMENS; OCC SCATTERED CARBONACEOUS

MATERIAL; NO GAS INCREASES.

|SANDSTONE = LT GREEN; WHITE/GRAY; FINE
{TO VERY FINE GRAINED; WELL SORTED; DOM

CALCITE CEMENT; ANGULAR TO SUB ANGULAR;

GRAIN SUPPORTED; OCC MICRO PYRITE; OCC
VF SCATTERED CARBONACEOUS MATERIAL;

VERY TIGHT; NO GAS INCREASES.

SHALE = VARICOLORED; MOTTLED; LT GRAY;

YELLOW,; PURPLE; TAN; FIRM TO MOD HARD,;
PLATY TO FLAKY CUTTINGS; IRREGULAR FRAC;
SL TO MOD CALCAREOUS IN SILTY SPECIMENS;
DULL TO SLI SPARKLING LUSTER WHEN DRIED;
ROUGH TO SILTY TEXTURE; VERY SILTY;

GRADING TO SILTSTONE; OCC ISOLATED VF
QUARTZ GRAINS; TRACE AMTS OF CRYSTALLINE

INAHCOLITE.
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Ttl Gas 500>k

CARBONACEOUS SHALE/SILTSTONE = DOM DK

(=)=

Y

CcO2 10K><
Flare Ht. 100>;

BROWN; TOUGH TENACITY; SLI PLATY CTGS;

JPLANAR TO BLOCKY FRACTURE; SLI RESINOUS
{SMOOTH TO SILTY TEXTURE; ASSOC W/ COAL

AND MINOR GAS INCREASES; GRADING TO

SLTST; SME THIN CALCITE FRACTURE MAT.

SANDSTONE = LIGHT GRAY TO OFF WHITE TO
ICLEAR AND TRANSLUCENT; MAINLY SMALL
{TIGHT NON-FRIABLE CLUSTERS; FINE TO
VERY FINE GRAINED; FAIR SORTING;
/MODERATE SPHERICITY; HIGHLY REACTIVE TO
IDILUTE HCL; CALCAREOUS CEMENTATION;
THIN ALTERNATING BEDS.

ISILTSTONE = GRAYISH BROWN TO MEDIUM

GRAY; VERY TOUGH TO DENSE TENACITY;

JIRREGULAR TO BLOCKY FRACTURE; MASSIVE
ICUTTINGS HABIT; DULL TO SLIGHTLY
|SPARKLING LUSTER; SILTY TEXTURE
JALTERNATING BEDS.

ICARBONACEOUS SHALE = DARK GRAY TO

GRAYISH BLACK; TRACES OF COAL

LAMINATIONS THROUGHOUT; TOUGH TO
ICRUNCHY TENACITY; IRREGULAR TO BLOCKY
IFRACTURE; MASSIVE TO TABULAR TO WEDGE-

LIKE CUTTINGS HABIT; DULL TO WAXY LUSTER

ITHICK STRUCTURE - ALTERNATING BEDS WITH
ISILTSTONE AND OCC SANDSTONE.

JSILTSTONE = BROWNISH GRAY TO DARK
1BROWN; TOUGH TO DENSE TENACITY;
IRREGULAR TO BLOCKY FRACTURE; TABULAR
{TO MASSIVE CUTTINGS HABIT; DULL TO
ISPARKLING LUSTER; SILTY TEXTURE.

1COAL = BLACK; TOUGH TO DENSE TO SLIGHTLY
JBRITTLE; IRREGULAR TO SPLINTERY FRACTURE
IMASSIVE TO WEDGELIKE TO ELONGATED
JCUTTINGS HABIT; DULL TO RESINOUS LUSTER;

SMOOTH TO SILTY TEXTURE; THINLY

'BEDDED.

..CARBONACEOUS SHALE = DARK BROWN; BLACK
{TO DARK GRAY; FIRM TO VERY HARD; PLATY

A

T T

:

Til Gas 500> 00K>

{TO FLAKY CUTTINGS; PLANAR TO IRREGULAR
JFRACTURE; DULL TO RESINOUS LUSTER; SILTY

TO ROUGH TEXTURE; VARIABLE AMOUNTS OF

ISILT; GRADING TO CARBONACEOUS SILTSTONE;
IMINOR MICRO PYRITE; SME THIN SILTSTONE

G

CcO2 10K><10
re Ht. 100>y 7

ITO VERY FINE GRAINED SS LAMINATIONS;
JASSOCIATED WITH BLACK COAL; SME MINOR
|{GAS INCREASES.

ISANDSTONE = WHITE TO LIGHT GRAY; HARD

[PRESERVED SPECIMENS; LOWER TO UPPER
JFINE GRAINED; ANGULAR TO SUB ROUNDED;
IMOD WELL SORTED; DOM CALCAREOUS CMT,
I/SOME CARBONACEOUS TO COALY SPECIMENS;
IGRAIN SUPPORTED; SOME THIN BLACK CARBON

{TO COALY LAMINATIONS.

..SHALE = LT GRAY; SME LT BROWN; DARK
1BROWN CARBONACEOUS SPECIMENS; MOD HARD;
1PLATY TO MASSIVE CTGS; IRREGULAR TO

PLANAR FRAC; DULL TO WAXY LUSTER IN

JLT GRAY SPECIMENS; RESINOUS LUSTER IN
ICARBONACEOUS EXAMPLES; SMOOTH TO SILTY
JTEXTURE; NON CALC IN CARBON EXAMPLES;
1SOME CARBONACEOUS SPECIMENS EXHIBIT

THIN COAL LAMINATIONS.
SANDSTONE = ABUNDANT LOOSE GRAINS; CLEAR

[TO LT GRAY CLUSTERS; FINE GRAINED; WELL

SORTED; ANGULAR TO SUB ANGULAR; GRAIN

T

ISUPPORTED; DOM CALCITE CEMENT; TRACE
JWHITE KAOLIN CLAY FILL; V CLEAN WITH TR
LT GREEN AND REDDISH GRAINS; ASSOCIATED
\WITH GAS INCREASE.

'@V

W

|

ISHALE = VARIABLE COLORS FROM REDBROWN

'TO ORANGE TO VERY LT GRAY TO MEDIUM
GRAY; SOFT AND FIRM TO VERY HARD; PLATY
'TO MASSIVE CUTTINGS; IRREGULAR TO PLANAR
FRACTURE; DULL EARTHY LUSTER; SMOOTH

TEXTURE; SLI CALCAREOUS; VERY SILTY IN
REDBROWN SPECIMENS; MODERATE AMOUNTS
OF LAMINATED TO SCATTERED CARBONACEOUS
MATERIAL IN LIGHT GRAY SHALE.

SANDSTONE = LIGHT GRAY; SALT AND PEPPER
APPEARANCE- SPECKLED WITH BLACK CARB
AND LITHIC FRAGMENTS; UPPER FINE GRAINED
SUB ANGULAR; MOD W SORTED; DOM CALCITE
CEMENT; 5% LITHIC FRAGMENTS; CHLORITIC

A LE T e

Ttl Gas 500>

GRAINS; BLACK COAL LAMINATIONS; MINOR
PYRITE; COARSE CALCITE- FRACTURE FILL

IMATERIAL IN THE 7,800' TO 7,830 SAMPLE.

SILTSTONE = REDBROWN; MOD TO VERY HARD;

CO2 10K>y
Flare Ht. 100>

[PLATY TO MASSIVE CTGS; IRREGULAR FRAC;

SLI CALCAREOUS; DULL TO SPARKLING LUSTER
SILTY TEXTURE; MOTTLED IN PART TO LT GRY

IOBSERVED THIN LAMINATIONS IN SS; SME

SANDY EXAMPLES.

CARBONACEOUS SHALE = DARK GRAY TO
GRAYISH BLACK WITH A TRACE AMT OF

COAL LAMINATIONS; TOUGH TO CRUNCHY
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TENACITY; IRREGULAR TO BLOCKY FRACTURE;

LR

50051

Tl Gas 100K>|
Cc0o2 10K>K10 Ethn C- 100K>|
Flare Ht. 100><1 Prop C 100K>|
10 Butn C- 100K>

<1 Pent C 100K>|

IMASSIVE TO TABULAR CUTTINGS HABIT;

DULL TO WAXY LUSTER; ALTERNATING

BEDS.

|SILTSTONE = BROWN TO REDDISH BROWN TO
JBROWNISH GRAY; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; MASSIVE

JTO TABULAR CUTTINGS HABIT; DULL TO
[EARTHY LUSTER,; SILTY TEXTURE; BEDS
IALTERNATE WITH SHALE AND SANDSTONE.

1SANDSTONE = LIGHT GRAY TO WHITE WITH
ICLEAR TO TRANSPARENT GRAINS THROUGHOUT;

SMALL SLIGHTLY FRIABLE CLUSTERS; FINE

/GRAINED; FAIR SORTING; SUB ANGULAR TO

ROUND; MODERATE SPHERICITY; MODERATE
REACTION TO DILUTE HCL; CALCAREOUS
CEMENT TO GRAIN SUPPORTED; THINLY

'BEDDED.

/SHALE = GRAY TO LIGHT GRAY; TOUGH TO
ICRUMBLY; IRREGULAR TO BLOCKY TO
/SLIGHTLY PLANAR FRACTURE; MASSIVE TO
JPLATY CUTTINGS HABIT; DULL TO EARTHY

LUSTER; SMOOTH TO SILTY TEXTURE; APPEARS

1TO GRADE TO A SILTSTONE AT TIMES; BEDS
JALTERNATE WITH SILTSTONE AND OCC.

SANDSTONE.

|SILTSTONE = BROWN TO REDDISH BROWN TO

BROWNISH GRAY; TOUGH TO DENSE TENACITY;
IRREGULAR TO BLOCKY FRACTURE; MASSIVE
CUTTINGS HABIT; SILTY TEXTURE; GRADES

{TO SANDSTONE; SLIGHTLY CALCAREOUS WITH

LOW REACTION TO DILUTED HCL.

|SANDSTONE = MAINLY LOOSE GRAINS; WHITE
{TO OFF WHITE TO CLEAR AND TRANSLUCENT;
IFRIABLE WHEN IN CLUSTERS; LOOSE SAND;

FINE GRAINED OCC MEDIUM GRAINED;

IFAIR SORTING; SUB ANGULAR TO SUB ROUND;
MODERATE SPHERICITY; MODERATE

REACTION TO DILUTE HCL; CALCAREOUS
CEMENT.

ISHALE = LIGHT GRAY TO GRAY; BRITTLE TO

CRUMBLY TENACITY; IRREGULR TO PLANAR
FRACTURE; PLATY TO MASSIVE CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH

TO SILTY TEXTURE; ALTERNATING BEDS.

VTV TV

/SILTSTONE = GRAYISH BROWN TO BROWN;

TOUGH TO DENSE TENACITY; IRREGULAR TO
BLOCKY FRACTURE; SLIGHTLY CALCAREOUS;
DULL TO EARTHY LUSTER; SILTY TEXTURE;

GRADES TO BECOME MORE SANDY; THINLY

|BEDDED.

NOTE: POOR SAMPLE QUALITY
SAMPLES 90% LCM

NOTE: POOR SAMPLE QUALITY
SAMPLES 90% LCM

NOTE: POOR SAMPLE QUALITY

SAMPLES 90% LCM
NOTE: GAS DATA NOT RELIABLE AND ERRATIC;

|REFLECTS MASSIVE DOWNHOLE LOSSES.

INOTE: POOR SAMPLE QUALITY
ISHALE = LT TO MEDIUM GRAY; SME GREEN;

MOTTLED IN PART; FIRM TO MOD HARD; PLATY
'TO FLAKY CUTTINGS; PLANAR TO IRREGULAR

FRACTURE; DULL EARTHY TO WAXY LUSTER;
SMOOTH TO SILTY TEXTURE; NON TO VSL
CALCAREOUS.

/SANDSTONE = ABUNDANT LOOSE GRAINS; WHITE

'TO LIGHT GRAY; LOWER TO UPPER FINE GRND;

JANGULAR TO SUB ROUNDED; DOM CALCITE

CMT; LOW SPHERICITY; SME DARK BROWN
CARBONACEOUS MATERIAL; POOR SAMPLE
QUALITY.

TtiGas =500

SHALE = LT TO MEDIUM GRAY; SME DARK GRAY

{TO DARK BROWN; FIRM TO MODERATELY HARD;

PLATY CUTTINGS; IRREGULAR FRACTURE;
DULL EARTHY TO WAXY LUSTER; VF MICA,

Q
o
N

Flare Ht.

10K>y
100>

|VERY FINE CARBONACEOUS MATERIAL.

NOTE: GAS DATA NOT RELIABLE- REFLECTS
MASSIVE DOWNHOLE MUD LOSSES.

/SANDSTONE = LT GRAY WITH LT GREENISH

HUES TO LT GREEN; FINE TO VERY FINE
GRAINED; ANGULAR TO SUB ROUNDED; MOD W-

|SORTED; MATRIX TO GRAIN SUPPORTED; CALC

'TO SILICEOUS CEMENT; SOME VERY ARG

SPECIMENS; TRACE LT BROWN AND LT GREEN
MICA.

SANDSTONE = WHITE TO LIGHT GRAY; LOWER
'TO UPPER MEDIUM GRAINED; ABUNDANT LOOSE

GRAINS; ANGULAR TO SUBROUNDED; MOD SRTD;
DOM GRAIN SUPPORTED; SILICEOUS/CALC CMT;

TR GREEN MICA; TRACE LOOSE WHITE KAOLIN

CLAY IN SAMPLES:; RARE PRESERVED CLUSTERS
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TRACE LIGHT GREEN GRAINS; SCATTERED BLK

CARBONACEOUS/MAFIC GRAIN; COARSE WHITE,
FLAT CALCITE-FRACTURE FILL IN THE 9090'-
9120' SAMPLE; ASSOCIATED WITH GAS SHOWS.

SILTSTONE = BROWN TO BROWNISH RED;

{TOUGH TO DENSE TENACITY; IRREGULAR TO

BLOCKY FRACTURE; MASSIVE TO TABULAR
CUTTINGS HABIT; DULL TO SLIGHTLY
SPARKLING LUSTER; SILTY TO GRITTY

{TEXTURE; APPEARS TO GRADE TO SANDSTONE

IN PLACES WHERE IT GETS GRITTIER.

SANDSTONE = WHITE TO LIGHT GRAY WITH
CLEAR AND TRANSLUCENT GRAINS; TRACE
AMOUNT OF DARK LITHICS GIVING A SLIGHT
SALT PEPPER APEARANCE; ABUNDANT LOOSE
GRAINS; SUB ANGULAR TO SUB ROUNDED;

[FAIR SORTING; MODERATE SPHERICITY WHEN
IN CLUSTERS; SLIGHT REACTIN TO DILUTE
HCL,; CALCAREOUS CEMENT WHEN IN CLUSTERS

'TO GRAIN SUPPORTED; MAINLY LOOSE

IGRAINS; ASSOCITAED WITH INCREASE
GAS.

SHALE = GRAY TO LIGHT GRAY; BRITTLE TO
CRUNCHY TENACITY; IRREGULAR TO BLOCKY
'TO SLIGHTLY PLANAR FRACTURE IN SOME
SPECIMENS; MASSIVE TO PLATY CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH
{TO SLIGHTLY SILTY TEXTURE; ALTERNATING
BEDS.

SANDSTONE = LIGHT GRAY TO WHITE WITH
TRANSLUCENT AND TRANSPARENT GRAINS;

1A TRACE AMT OF DARK LITHICS GIVING A

SALT AND PEPPER APEARANCE; MEDIUM TO

[FINE OCC VERY FINE GRAINS; WELL SORTED;

SUB ANGULAR TO SUB ROUND; ABOUT 50/50
COMBINATION OF SMALL NON-FRIABLE

ICLUSTERS AND LOOSE GRAINS; WHEN IN

CLUSTERS HAS CALCITE CEMENT AND

/MODERATE TO HIGH REACTION TO HCL; NO

REACTION FROM LOOSE GRAINS; INCREASE IN
GAS.

/SHALE = LT TO MEDIUM GRAY; SME MEDIUM

BROWN EXAMPLES; FIRM TO MOD HARD;
PLATY TO FLAKY CUTTINGS; IRREGULAR TO
PLANAR FRACTURE; VF MICA; SLI TO MOD

ICALCAREOUS IN SILTY EXAMPLES; ROUGH

[TO SILTY TEXTURE; SILTY IN PART; OCC MOD

AMOUNTS OF CARBONACEOUS MATERIAL.
NOTE: VERY POOR SAMPLE QUALITY- ABUNDANT

LCM MATERIAL.

SANDSTONE = LT GRAY WITH LT BROWN HUES;
FINE TO VERY FINE GRAINED; ANGULAR TO
SUBROUNDED; MOD SRTED; DOM CALCITE CMT;
LOW TO MOD SPHERICITY; TRACE WHITE KAOL

CLAY FILL; OCC SPECKLED WITH BLACK CARB

MATERIAL.

SILTSTONE = BROWN TO BROWNISH GRAY;
HARD TO TOUGH; PLATY TO TABULAR CUTTINGS

IRREGULAR FRACTURE; SPARKLING LUSTER
'WHEN DRIED; GRITTY TEXTURE; SLI TO MOD
CALCAREOUS; THINLY BEDDED WITH SHALE AND
SILTSTONE.

'SANDSTONE = LIGHT GRAY TO WHITE; SME LT

BROWN SPECIMENS; FINE GRAINED; HARD
PRESERVED SPECIMENS; ANGULAR TO SBANG,;
MOD W SORTED; DOM CALC CEMENT, TRACE WH
KAOLIN CLAY FILL; SME SCATTERED CARBON

Ttl Gas

500>

IMATERIAL TO A SALT AND PEPPER APPEARANCE
JASSOCIATED WITH GAS SHOW.

SILTSTONE = BROWNISH GRAY TO DARK

|GRAY; TOUGH TO DENSE TENACITY; IRREGULAR

Flare Ht.

10K>y
100>

[TO BLOCKY FRACTURE; MASSIVE TO TABULAR
ICUTTINGS HABIT; DULL TO SLIGHTLY
|SPARKLING LUSTER; SLIGHTLY CALCAREOUS;
IGRADES INTO A VERY FINE GRAINED SAND-

STONE; THIN BEDS INBETWEEN SANDSTONE

LAYERS.
SHALE = GRAY TO LIGHT GRAY; TOUGH

{TO DENSE TENACITY; IRREGULAR TO BLOCKY

FRACTURE; MASSIVE TO PLATY CUTTINGS

HABIT; DULL TO EARTHY LUSTER; THINLY

BEDDED; HAD TRACE AMOUNT OF FRACTURE
FILL MATERIAL SOME ATTACHED TO SHALE

PIECES.

SANDSTONE = LIGHT GRAY TO WHITE TO

{OFF WHITE WITH DARK LITHICS THROUGHOUT;

MODERATELY FRIABLE TO NON-FRIABLE
CLUSTERS; FINE GRAINED; MODERATE

'REACTION TO DILUTE HCL; CALCAREOUS

CEMENTATION; SUB ANGULAR TO SUB ROUND;
MODERATE TO LOW SPHERICITY; ASSOCIATED

WITH GAS SHOWS.

SHALE = MEDIUM TO DARK GRAY; SME DARK

BROWN; MOD HARD; MASSIVE TO PLATY
CTGS; IRREGULAR TO BLOCKY FRACTURE;
NON CALCAREOUS; DULL EARTHY TO WAXY

LUSTER; VERY THIN CARBONACEOUS STRKS
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AND LAMINATIONS; ROUGH TO SLTY TEXTURE;

<0 Tl Gas 500><10 Meth C-1 100K>|
<0 CO2 10K><10 Ethn C-2 100K>|
<0 Flare Ht. 100><10 Prop C-3 100K>|
<10 Butn C-4 100K>|
<10 Pent C-5 100K>|

|SOME VERY SILTY EXAMPLES.

SILTSTONE = MEDIUM TO DARK GRAY; HARD
MASSIVE TO SLI PLATY CTGS; IRREGULAR

FRACTURE; SLI TO MOD CALCAREOUS; DULL
EARTHY TO SPARKLING LUSTER; SILTY TEXT;

|SPECKLED WITH CARBONACEOUS MATERIAL.

REACHED CSG TD OF 10275' ON 02/09/2010.

INOTE: DUE TO POOR DOWN HOLE CONDITIONS

COULD NOT GET INTERMEDIATE CASING STRING
'TO BOTTOM; LOST BIT, AND FLOAT COLLAR;

{CEMENT PLUG PROCEDURES INITIATED AT 8648
|HOLE CEMENTED BACK TO SURFACE CASING

ON 02-17-2011.
PREP TO SKID TO PCU 296-6B3.

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

and recommendations.



