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ExxonMobil Production

PCU 296-5A01
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Survey Data, Mud Reports, Other Info.

EPOCH WELL SERVICES COMMENCED LOGGING
THE FRU 296-5A01 WELL ON 9/7/2010
@ 4665' MD.

/SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

OCCASIONAL PALE RED PURPLE AND LIGHT

[YELLOWISH TAN GRAY; SLIGHTLY DENSE TO
|SLIGHTLY CRUMBLY TO SLIGHTLY BRITTLE
{TENACITY; IRREGULAR TO SUB-BLOCKY TO

SUB-PLANAR TO EARTHY FRACTURE; OCCASIONA

-L MASSIVE TO WEDGE LIKE CUTTINGS HABIT;
DULL TO EARTHY DULL TO SEMI-FROSTED LUST
-ER; MODERATELY SMOOTH TO MODERATELY
ICLAYEY TO SLIGHTLY SILTY TEXTURE; VERY
/SMALL AMOUNT OF CARBONACEOUS SHALE VISIB

-LY EFFERVESCING IN SAMPLE, NO OTHER DIS

F-TINGUISHABLE STRUCTURAL FEATURES PRESEN
-T; TRACE AMOUNT OF ACCESSORY MINERAL
|PYRITE PRESENT IN SAMPLE.

|SANDSTONE = VERY LIGHT GRAY TO VERY LIGH
-T TANISH BROWN GRAY WITH FEW BLACK AND
MODERATE BROWN HUES; QUARTZ DOMINATE

1 MODERATELY GRAIN SUPPORTED WITH VERY
IFEW LOOSE GRAINS; CONSISTS OF CALCITIC
|ICEMENTATION WITH MODERATELY HIGHT REACTI

-ON TO DILUTE HCL; MATRIX CONTAINS 3 TO

5% DARK LITHIC FRAGMENTS; MEDIUM-FINE TO

IMEDIUM-COARSE GRAINED; FAIR TO POOR SORT
FING; SUB-ANGULAR TO ANGULAR TO SUB-ROUN
-DED ANGULARITY; LOW TO MODERATE SPHERIC

FITY; VERY POOR GRADE SANDSTONE VISIBLE
IGRADING WITH POOR GRADE SILTSTONE, NO
ILAMINAE OR OTHER DISTINGUISHABLE STRUCTU
-RAL FEATURES PRESENT; NO ACCESSORY MINE
-RALS PRESENT IN SAMPLE.

ISILTSTONE = LIGHT BROWN TO TAN TO VERY

LIGHT GRAY IN COLOR; GRAIN SIZE IS VERY
FINE; VERY WELL SORTED; ANGULARITY IS

WELL ROUNDED TO ROUNDED; SURFACE

FEATURES NOT VISIBLE; SOFT TO EASILY

IFRIABLE HARDNESS; GRAIN SUPPORTED WITH
{FEW LITHIC CLASTS; KAOLINITE CLAY

|PRESENT IN SAMPLE; SILTSTONE INTERBEDDED
WITH VERY SOFT SHALES.

10 Meth C-1 100K> =
<0 THGas  2.5K> Ppm A2
= units <10 Ethn C-2 100K> 5
8 <0 Co2 10K><10 Prop C-3 100K>| g
ppm
<10 Butn C-4 100K>|
<0 FlareHt 100>, Pent C-5 100K>
<£ Ttl Gas 100><10 éh C-1 100K>
<0 Cco2 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>

ISHALE = VERY LIGHT GRAY TO MEDIUM GRAY

\WITH SOME SAMPLES BEING A TAN TO BROWN

JAND SOME HAVING A BLUEISH GREEN HUE;
BRITTLE TO CRUMBLY TENACITY; IRREGULAR

{TO BLOCKY FRACTURE; MASSIVE CUTTINGS
HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

CLAYEY TEXTURE; NO VISIBLE STRUCTURES

|PRESENT; INTERBEDDED WITH SILTSTONE AND
/SOME SANDSTONE; TRACE AMOUNTS OF

JKAOLINITIC CLAYS PRESENT IN SAMPLE.
/SANDSTONE = VERY LIGHT GRAY TO GRAY

COLOR WITH SOME BROWNISH RED

|STAINING; LOWER FINE TO UPPER FINE

IGRAINED; WELL TO FAIR SORTING; SUBROUND

'TO SUBANGULAR ANGULARITY; MOFDERATE

|SPHERICITY; SOME FROSTED/POLISHED GRAINS
| MODERATLEY HARD TO FRIABLE HARDNESS;

HIGHLY REACTIVE WITHA 10% HCL SOLUTION

INDICATING CALCITE CEMENTATION; GRAIN

SUPPORTED; DARK LITHIC CLASTS PRESENT IN
SAMPLE; NO ACCESSORY MINERAL PRESENT

IN SAMPLE.

/SILTSTONE = LIGHT BROWN TO TAN TO VERY

LIGHT GRAY IN COLOR; GRAIN SIZE IS VERY

[FINE; VERY WELL SORTED; ANGULARITY IS

'WELL ROUNDED TO ROUNDED; SURFACE

JFEATURES NOT VISIBLE; SOFT TO EASILY

[FRIABLE HARDNESS; GRAIN SUPPORTED WITH

FEW LITHIC CLASTS; KAOLINITE CLAY

JPRESENT IN SAMPLE; SILTSTONE INTERBEDDED

WITH VERY SOFT SHALES.

ISHALE = VERY LIGHT GRAY TO MEDIUM GRAY
WITH SOME SAMPLES BEING A TAN TO BROWN

IAND SOME HAVING A BLUEISH GREEN HUE;

BRITTLE TO CRUMBLY TENACITY; IRREGULAR
[TO BLOCKY FRACTURE; MASSIVE CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO
ICLAYEY TEXTURE; NO VISIBLE STRUCTURES

PRESENT; INTERBEDDED WITH SILTSTONE AND

/SOME SANDSTONE; NO ACCESSORY MINERALS

PRESENT IN SAMPLE.

ISANDSTONE = VERY LIGHT GRAY TO WHITE TO

TRANSLUCENT GRAINS WITH SOME REDISH PINK



GRAINS; LOWER FINE TO UPPER FINE

IGRAINED; WELL TO FAIR SORTING; SUBROUND

'TO SUBANGULAR ANGULARITY; MOFDERATE

|SPHERICITY; SOME FROSTED/POLISHED GRAINS

, MODERATLEY HARD TO FRIABLE HARDNESS;

HIGHLY REACTIVE WITHA 10% HCL SOLUTION

INDICATING CALCITE CEMENTATION; GRAIN

{SUPPORTED; DARK LITHIC CLASTS PRESENT IN
|SAMPLE; NO ACCESSORY MINERAL PRESENT
IN SAMPLE.

|SILTSTONE = LIGHT BROWN TO TAN TO VERY
ILIGHT GRAY IN COLOR WITH SOME SAMPLES

BEING REDISH PINK; GRAIN SIZE IS VERY

[FINE; VERY WELL SORTED; ANGULARITY IS
WELL ROUNDED TO ROUNDED; SURFACE

FEATURES NOT VISIBLE; SOFT TO EASILY

IFRIABLE HARDNESS; GRAIN SUPPORTED WITH
{FEW LITHIC CLASTS; KAOLINITE CLAY

PRESENT IN SAMPLE; SILTSTONE INTERBEDDED

\WITH VERY SOFT SHALES.

SHALE = VERY LIGHT GRAY TO MEDIUM GRAY

WITH SOME SAMPLES BEING A TAN TO BROWN
JAND SOME HAVING A BLUEISH GREEN HUE;

BRITTLE TO CRUMBLY TENACITY; IRREGULAR

{TO BLOCKY FRACTURE; MASSIVE CUTTINGS
HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

CLAYEY TEXTURE; NO VISIBLE STRUCTURES
PRESENT; INTERBEDDED WITH SILTSTONE AND
SOME SANDSTONE; NO ACCESSORY MINERALS

JPRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT GRAY TO WHITE TO

[TRANSLUCENT TO PINKISH RED TO BROWN
/GRAINS; LOWER FINE TO UPPER FINE

GRAINED; WELL TO FAIR SORTING; SUBROUND

{TO SUBANGULAR ANGULARITY; MOFDERATE
|SPHERICITY; SOME FROSTED/POLISHED GRAINS
, MODERATLEY HARD TO FRIABLE HARDNESS;

HIGHLY REACTIVE WITHA 10% HCL SOLUTION

INDICATING CALCITE CEMENTATION; GRAIN

SUPPORTED; DARK LITHIC CLASTS PRESENT IN

|SAMPLE; NO ACCESSORY MINERAL PRESENT

IN SAMPLE.

|SILTSTONE = LIGHT BROWN TO TAN TO VERY

LIGHT GRAY IN COLOR WITH SOME SAMPLES

BEING REDISH PINK; GRAIN SIZE IS VERY
FINE; VERY WELL SORTED; ANGULARITY IS
WELL ROUNDED TO ROUNDED; SURFACE
[FEATURES NOT VISIBLE; SOFT TO EASILY

FRIABLE HARDNESS; GRAIN SUPPORTED WITH

FEW LITHIC CLASTS; KAOLINITE CLAY

|PRESENT IN SAMPLE; SILTSTONE INTERBEDDED

WITH VERY SOFT SHALES.

SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
WITH SOME SAMPLES BEING A TAN TO BROWN
JAND SOME HAVING A BLUEISH GREEN HUE;
BRITTLE TO CRUMBLY TENACITY; IRREGULAR

'TO BLOCKY FRACTURE; MASSIVE CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO

ICLAYEY TEXTURE; NO VISIBLE STRUCTURES
JPRESENT; INTERBEDDED WITH SILTSTONE AND

SOME SANDSTONE; NO ACCESSORY MINERALS

|PRESENT IN SAMPLE.

/SANDSTONE = VERY LIGHT GRAY TO WHITE TO
{TRANSLUCENT TO PINKISH RED TO BROWN

GRAINS; LOWER FINE TO UPPER FINE

|GRAINED; WELL TO FAIR SORTING; SUBROUND

{TO SUBANGULAR ANGULARITY; MOFDERATE
/SPHERICITY; SOME FROSTED/POLISHED GRAINS

, MODERATLEY HARD TO FRIABLE HARDNESS;

HIGHLY REACTIVE WITHA 10% HCL SOLUTION

INDICATING CALCITE CEMENTATION; GRAIN

SUPPORTED; DARK LITHIC CLASTS PRESENT IN
SAMPLE; KAOLINITE CLAY PRESENT IN
SAMPLE.

|SILTSTONE = LIGHT BROWN TO TAN TO VERY

ILIGHT GRAY IN COLOR WITH SOME SAMPLES

BEING REDISH PINK TO A DARK BROWN COLOR;
GRAIN SZE IS VERY FINE TO FINE TO UPPER

JFINE; VERY WELL SORTED; ANGULARITY IS
WELL ROUNDED TO ROUNDED; SURFACE

IFEATURES NOT VISIBLE; SOFT TO EASILY
[FRIABLE HARDNESS; GRAIN SUPPORTED WITH
{FEW LITHIC CLASTS; KAOLINITE CLAY

|PRESENT IN SAMPLE; SILTSTONE INTERBEDDED

\WITH SHALE AND SANDSTONE.

SHALE = VERY LIGHT GRAY TO MEDIUM GRAY
'WITH SOME SAMPLES HAVING A BLUISH HUE;
BRITTLE TO CRUMBLY TENACITY; IRREGULAR
'TO BLOCKY FRACTURE; MASSIVE CUTTINGS

HABIT; DULL TO EARTHY LUSTER; SMOOTH TO
ICLAYEY TEXTURE; NO VISIBLE STRUCTURES

PRESENT; INTERBEDDED WITH SILTSTONE AND

|ISOME SANDSTONE; NO ACCESSORY MINERALS
|PRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT GRAY TO WHITE TO
[TRANSLUCENT GRAINS; UPPER FINE TO MEDIUM
IGRAINED; WELL SORTED; SUBROUNDED TO
/SUBANGULAR ANGULARITY; MODERATE

| — =
<0/ Ttl Gas 100><10 100K>|
Cc0o2 10K><10 100K>
Flare Ht. 100><10 100K>
<10 100K>
<10 100K>|
qg Ttl Gas 100><10 100K>
j Cc0o2 10K><10 100K>|
Flare Ht. 100><10 100K>
<10 100K>
<10 100K>|
<E Ttl Gas 100><10 100K>|
< C02 10K><10 100K>
Flare Ht. 100><10 100K>
K 100K>
K 100K>

/SPHERICITY; SOME SAMPLES SHOW SURFACE
JFEATURES OF MECHANICAL ABRASION;

‘MODERATLEY HARD TO FRIABLE HARDNESS:;



Ttl Gas— 160><10

HIGHLY REACTIVE WITHA 10% HCL SOLUTION

INDICATING CALCITE CEMENTATION; GRAIN
ISUPPORTED; DARK LITHIC CLASTS PRESENT IN

SAMPLE; NO ACCESSORY MINERALS PRESENT

IN SAMPLE.

ICARBONACEOUS SHALE = VERY DARK GRAY TO
JALMOST BLACK IN COLOR; DENSE TO BRITTLE

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

IMASSIVE TO PLATY CUTTINGS HABIT; LUSTER
1S DULL TO EARTHY; SMOOTH TO CLAYEY

TEXTURE; NO VISIBLE STRUCTURE IN THE

1SAMPLE.
ISILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

-Y TO OCCASIONAL MODERATE REDDISH BROWN

JIN COLOR; SLIGHTLY DENSE TO SLIGHTLY CRU

-MBLY TO VERY SLIGHTLY BRITTLE TENACITY;

IIRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY
JFRACTURE; SUB-TABULR TO SUB-NODULAR TO
IOCCASIONAL SEMI-PLATY CUTTINGS HABIT; DU
-LL TO EARTHY DULL TO OCCASIONAL SEMI-
/SPARKLING LUSTER; SLIGHTLY CLAYEY TO VER
Y SLIGHLTY GRITTY TEXTURE; POOR GRADE

SILTSTONE VISIBLE BEDDING WITH POOR GRAD

-E SANDSTONE AND POOR GRADE SHALE IN
ISAMPLE, NO LAMINAE OR OTHER DISTINGUISHA
+BLE STRUCTURAL FEATURES PRESENT; NO
JACCESSORY MINERAL PRESENT IN SAMPLE.

ISHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY
{TO OCCASIONAL LIGHT GRAY AND GRAYISH RED
JPURPLE MOTTLING IN COLOR; VERY SLIGHTLY
{TOUGH TO MODERATELY DENSE TO OCCASIONAL
JCRUNCHY TENACITY; IRREGULAR TO SUB-

BLOCKY TO EARTHY FRACTURE; OCCASIONAL

IMASSIVE TO WEDGE LIKE TO OCCASIONAL ELON

-GATED CUTTINGS HABIT; DULL TO EARTHY DU

+LL TO OCCASIONAL SEMI-FROSTED TO SEMI-
WAXY LUSTER; MODERATELY SMOOTH TO SLIGHT
ISILTY TEXTURE; NO VISIBLE LAMINAE OR OTH
+ER DISTINGUISHABLE STRUCTURAL FEATURES

re Ht.

><10
100><10

[PRESENT; TRACE AMOUNTS OF ACCESSORY
IMINERAL PYRITE PRESENT IN SAMPLE.

ISANDSTONE = OFF WHITE TO VERY LIGHT GRAY
[TO VERY LIGHT TANISH BROWN-GRAY TO OCCAS

+IONAL LIGHT BRILLIANT GREEN WITH FEW BL

-ACK AND MODERATE BROWN HUES IN COLOR;

1QUARTZ DOMINATE; PREDOMINATELY GRAIN
1SUPPORTED WITH FEW LOOSE GRAINS; CONSIST
1S OF CALCITIC CEMENTATION WITH MODERATE

+LY HIGH REACTION TO DILUTE HCL; MATRIX
ICONTAINS 2 TO 4% DARK LITHIC FRAGMENTS;
MEDIUM-FINE TO MEDIUM-COARSE GRAINED;
JFAIR TO POOR SORTING; SUB-ANGULAR TO SUB
+-ROUNDED TO ROUNDED ANGULARITY; LOW TO

MODERATE SPHERICITY; POOR GRADE SILTSTON
+E VISIBLY GRADING AND BEDDING WITH POOR

JGRADE SANDSTONE, NO OTHER DISTINGUISHABL
-E SURFACE FEATURES PRESENT; NO ACCESSOR

Y MINERALS PRESENT IN SAMPLE.

|CARBONACEOUS SHALE = BROWNISH GRAY TO
JDARK BROWNISH GRAY TO OCCASIONAL BROWN

-ISH BLACK IN COLOR; MODERATELY DENSE TO

JVERY SLIGHLTY TOUGH TO SLIGHLTY CRUNCHY

{TENACITY; IRREGULAR TO SUB-BLOCKY TO SUB
-PLANAR TO EARTHY FRACTURE; OCCASIONAL
IMASSIVE TO WEDGE LIKE TO SUB-TABULAR
JCUTTINGS HABIT; DULL TO EARTHY DULL TO

SEMI-SPARKLING LUSTER; SLIGHTLY CLAYEY

JTO VERY SLIGHLTY GRITTY TO OCCASINAL SEM
+I-SMOOTH TEXTURE; VERY SMALL AMOUNT OF
ICARBONACEOUS SHALE LIGHTLY EFFERVESCING
IN SAMPLE, SMALL AMOUNT OF KAOLINITIC SA
+NDSTONE IN SAMPLE, NO OTHER DISTINGUISH

1+ABLE STRUCTURAL FEATURES PRESENT; TRACE
{AMOUNTS OF ACCESSORY MINERAL PYRITE
VISIBLY PRESENT IN SAMPLE.

ISHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

{TO MEDIUM GRAY TO OCCASIONAL MEDIUM BROW
+NISH GRAY IN COLOR; MODERATELY TOUGH TO

MODERATELY DENSE TENACITY; IRREGULAR TO

1SUB-BLOCKY TO SUB-PLANAR TO EARTHY FRACT
FURE; OCCASIONAL MASSIVE TO WEDGE LIKE

Ttl Gas

100>

100K>|

1TO OCCASIONAL ELONGATED TO SUB-PLATY

CUTTINGS HABIT; DULL TO EARTHY DULL TO

JOCCASIONAL SEMI-WAXY TO SEMI-FROSTED
JLUSTER; MODERATELY SMOOTH TO VERY SLIGHT
FLY SILTY TEXTURE; VERY SMALL AMOUNTS OF

CcO2
Flare Ht.

10K>y
100>

100K>|
100K>|
100K>|
100K>|

CARBONACEOUS SHALE AND COAL VISIBLY EFFE

+RVESCING IN SAMPLE, THIN COAL LAMINAE
JVISIBLE IN SHALE CUTTING, NO OTHER DISTI
-NGUISHABLE STRUCTURAL FEATURES PRESENT,
{TRACE AMOUNTS OF ACCESSORY MINERAL PYRIT

E VISIBLE IN SAMPLE.

ICARBONACEOUS SHALE = BROWNISH GRAY TO
1DARK BROWNISH GRAY TO OCCASIONAL
JBROWNISH COLOR; MODERATELY DENSE TO

/SLIGHTLY TOUGH TO SLIGHTLY CRUNCHY
{TENACITY; IRREGULAR TO SUB-BLOCKY TO
ISUB-PLANAR TO EARTHY FRACTURE;

OCCASIONAL MASSIVE TO WEDGELIKE TO
SUB-TABULAR CUTTINGS HABIT; DULL TO

JEARTHY DULL TO SEMI-SPARKLING LUSTER;

SLIGHTLY CLAYEY TO SLIGHTLY GRITTY TO

OCCASIONALLY SEMI-SMOOTH TEXTURE;
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VERY SMALL AMOUNTS OF CARBONACEOUS
SHALE WHICH SLIGHTLY EFFERVESED WHEN
IN CONTACT WITH A 10% SOLUTION OF HCL;

1IN SAMPLE, SMALL AMOUNT OF KAOLINITIC
{SANDSTONE IN SAMPLE; NO OTHER DISTINGUI-
1SHABLE STRUCTURAL FEATURES PRESENT.

INOTE : CHANGE OF THA ATTENUATION FROM

x10 TO x100 AT 7879' MD.
SHALE = LIGHT GRAY TO MEDIUM DARK GRAY

JIN COLOR WITH SOME SAMPLES BEING A VERY
JLIGHT BROWNISH GRAY OR A BLUEISH GREEN

GRAY; TOUGH TO DENSE TO BRITTLE
TENACITY; FRACTURE IS PLANAR TO BLOCKY;

JTHE CUTTINGS HABIT IS MASSIVE TO PLATY

'WITH SOME SAMPLES SHOWING A FLAKY OR
SCALY HABIT, DULL TO EARTHY LUSTER;

/SMOOTH TO CLAYEY TO SILTY TEXTURE;

SOME SAMPLES SHOW LAMINAE TO VERY THIN
STRUCTURE WITH THE MAJORITY OF THE
SAMPLE HAVING NO STRUCTURE; ACCESSORY

IMINERALS IN SAMPLE INCLUDE KAOLINITE AND
A TRACE AMOUNT OF PYRITE.

ISILTSTONE = GRAY TO VERY LIGHT GRAY IN
{COLOR WITH SOME SAMPLES BEING VERY LIGHT
1BROWN TO A REDISH BROWN COLOR; TENACITY

IS DENSE TO BRITTLE TO CRUNCHY; BLOCKY

{TO IRREGULAR FRACTURE; MASSIVE TO PLATY
JCUTTINGS HABIT WITH SOME SAMPLES BEING
WEDGELIKE; LUSTER IS DULL TO EARTHY;

/SILTY TO GRITTY TEXTURE; NO VISIBLE
J/STRUCTURE PRESENT; SAMPLES INTERBEDDED
WITH SHALE AND CARBONACEOUS SHALE; SOME
|SAMPLES ARE NOT VERY WELL CONSOLIDATED;
INO ACCESSORY MINERALS PRESENT IN THE
SAMPLE.

|SANDSTONE = TRANSLUCENT TO WHITE TO GRAY
1IN COLOR WITH SOME SAMPLES HAVING BEING
JA RUSTY BROWN AND SOME HAVING A BLUISH

1GREEN HUE; FRAMEWORK IS DOMINATED BY

QUARTZ GRAIN WITH K-SPAR AND LITHIC

IFRAGMENTS; GRAIN SIZE IS LOWER MEDIUM
1TO UPPER FINE GRAINED; VERY WELL TO WELL

SORTING; ROUNDED TO SUBROUNDED TO

EcE;
.

JSUBANGULAR GRAINS; HIGH TO MODERATE
|SPHERICITY; SOME INDIVIDUAL GRAINS

JARE FROSTED DUE TO MECHANICAL ABRASION;
HARDNESS IS HARD TO FRIABLE WITH SOME

SAMPLES BEING SOFT AND NOT WELL

ICONSOLIDATED; VERY LITTLE REACTION WITH

10% HCL SOLUTION; GRAIN SUPPORTED WITH

JPOSSIBLE SILICA CEMENTATION.

NOTE : CHANGE OF THA ATTENUATION FROM

:
’

X100 TO x10 AT 8339' MD.

SHALE = LIGHT GRAY TO MEDIUM DARK GRAY
IN COLOR WITH SOME SAMPLES BEING A VERY
LIGHT BROWNISH GRAY OR A BLUEISH GREEN

IGRAY; TOUGH TO DENSE TO BRITTLE
JTENACITY; FRACTURE IS PLANAR TO BLOCKY;

THE CUTTINGS HABIT IS MASSIVE TO PLATY

JWITH SOME SAMPLES SHOWING A FLAKY OR
/SCALY HABIT; DULL TO EARTHY LUSTER;

/[SMOOTH TO CLAYEY TO SILTY TEXTURE;

SOME SAMPLES SHOW LAMINAE TO VERY THIN

JSTRUCTURE WITH THE MAJORITY OF THE
ISAMPLE HAVING NO STRUCTURE.

CARBONACEOUS SHALE = BLACK TO A VERY
DARK BROWN COLOR; DENSE TO BRITTLE
JTENACITY; IRREGULAR TO PLANAR FRACTURE;
JCUTTINGS HABIT IS PLATY TO WEDGELIKE TO

BLADED; DULL TO EARTHY LUSTER; SMOOTH

A

Ttl Gas 100>

{TO CLAYEY TO SILTY TEXTURE; NO VISIBLE
ISTRUCTURE IN THE SAMPLE.

ISILTSTONE = LIGHT BROWN TO TAN TO A
{REDISH BROWN COLOR; CRUMBLY TO CRUNCHY

CcO2 10K>f
t. 100>y

A
[=)X=)[=)

A

{TENACITY; SOME SAMPLE IS NOT VERY WELL

CONSOLIDATED; IRREGULAR TO BLOCKY

JFRACTURE; MASSIVE CUTTINGS HABIT; DULL
[EEARTHY LUSTER WITH SOME HAVING A GREASY
JLUSTER; SILTY TO GRITTY TEXTURE; NO

N =
S

VISIBLE STRUCTURE OR ACCESSORY MINERALS.

1SANDSTONE = TRANSLUCENT TO WHITE GRAINS;

QUARTZ FRAMEWORK; UPPER FINE TO LOWER
MEDIUM GRAIN SIZE; VERY WELL TO WELL

/SORTING; ROUND TO SUBROUND TO SUB

IANGULAR GRAINS; SPERICITY IS HIGH TO
MODERATE; SOME FROSTED GRAINS; FIRMLY

IFRIABLE TO HARD; CALCITE CEMENTATION;
{GRAIN SUPPORTED; FEW LITHIC CLASTS;

HIGHLY REACTIVE WITH A 10% HCL SOLUTION;
INO VISIBLE FLOURECENSE.

SHALE = VERY LIGHT GRAY TO DARK GRAY TO
A VERY LIGHT BLUEISH GRAY; BRITTLE TO

=
-
AEEREEERE

=

CRUNCHY TENACITY; PLANAR TO IRREGULAR

JFRACTURE; PLATY TO WEDGELIKE TO BLADED
ICUTTINGS HABIT; DULL TO EARTHY LUSTER;

SMOOTH TO CLAYEY TEXTURE; LAMINAE TO
THIN STRUCTURE; INTERBEDDED WITH

==

|SILTSTONE AND SANDSTONE.

ISILTSTONE = LIGHT BROWN TO TAN TO A
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REDISH BROWN COLOR; CRUMBLY TO CRUNCHY
TENACITY; SOME SAMPLE IS NOT VERY WELL

ICONSOLIDATED; IRREGULAR TO BLOCKY

FRACTURE; MASSIVE CUTTINGS HABIT; DULL
EARTHY LUSTER WITH SOME HAVING A GREASY
LUSTER; SILTY TO GRITTY TEXTURE; NO

VISIBLE STRUCTURE OR ACCESSORY MINERALS.

SANDSTONE = TRANSLUCENT TO WHITE GRAINS;

IQUARTZ FRAMEWORK; UPPER FINE TO LOWER

MEDIUM GRAIN SIZE; VERY WELL TO WELL
SORTING; ROUND TO SUBROUND TO SUB
IANGULAR GRAINS; SPERICITY IS HIGH TO
MODERATE; SOME FROSTED GRAINS; FIRMLY
FRIABLE TO HARD; CALCITE CEMENTATION;

{GRAIN SUPPORTED; FEW LITHIC CLASTS;

HIGHLY REACTIVE WITH A 10% HCL SOLUTION;
NO VISIBLE FLOURECENSE.

1CARBONACEOUS SHALE = BROWNISH GRAY TO

DARK BROWNISH GRAY TO BROWNISH BLACK TO

JOCCASIONAL OLIVE BLACK IN COLOR; MODERAT
+ELY DENSE TO SLIGHTLY TOUGH TENACITY;

IRREGULAR TO SUB-BLOCKY TO SUB-PLANAR

{TO EARTHY FRACTURE; MOSTLY SMALLER CUTTI
+NGS TO WEDGE LIKE TO SUB-TABULAR CUTTIN
+GS HABIT; DULL TO EARTHY DULL TO OCCASI

-ONAL SEMI-SPARKLING LUSTER; SEMI-SMOOTH
'TO VERY SLIGHTLY GRITTY TEXTURE; POOR

IGRADE SILTSTONE VISIBLE GRADING WITH POO

-R GRADE SANDSTONE, VERY THIN COAL LAMIN

-AE VISIBLE IN SHALE CUTTING, VERY SMALL
JAMOUNT OF CARBONACEOUS SHALE VISIBLE

EFFERVECING IN SAMPLE, NO OTHER DISTINGU

+ISHABLE STRUCTURAL FEATURES PRESENT IN
ISAMPLE; NO VISIBLE ACCESSORY MINERALS
PRESENT IN SAMPLE.

ISHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
JOCCASIONAL MEDIUM LIGHT GRAY IN COLOR,;

MODERATELY DENSE TO VERY SLIGHTLY TOUGH

1TO OCCASIONAL CRUNCHY TENACITY; IRREGULA

-R TO SEMI-BLOCKY TO SEMI-PLANAR TO EART

+HY FRACTURE; OCCASIONAL MASSIVE TO SUB-
JPLATY TO WEDGE LIKE TO OCCASIONAL ELONGA
+TED CUTTINGS HABIT; DULL TO EARTHY DULL

'TO OCCASINAL SEMI-FROSTED TO SEMI-WAXY

e
%é
=

JLUSTER; MODERATELY SMOOTH TO SEMI-
JSILTY TEXTURE; POOR GRADE SANDSTONE VISI
+BLY IN CONTACT WITH COAL, SMALL AMOUNT

CARBONACEOUS SHALE AND COAL VISIBLY

JEFFERVESCING IN SAMPLE, NO OTHER DISTING

FUISHABLE STRUCTUAL FEATURES PRESENT IN
|SAMPLE; TRACE AMOUNTS OF ACCESSORY MINER
-AL PYRITE PRESENT IN SAMPLE.

|SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT

L

JGRAY WITH FEW BLACK HUES IN COLOR; MODER
-ATELY DENSE TO OCCASIONAL BRITTLE TENAC
+ITY; IRREGULAR TO SUB-PLANAR TO EARTHY-
JHACKLY FRACTURE; SUB-TABULAR TO SUB-
/NODULAR CUTTINGS HABIT; DULL TO EARTHY

<ztﬁ‘§ ,

DULL TO OCCASIONAL SEMI-SPARKLING LUSTER
|, SLIGHTLY GRITTY TO VERY SLIGHTLY GRANU
-LAR TEXTURE; POOR GRADE SANDSTONE VISIB
+LE GRADING WITH POOR GRADE SILTSTONE,
/NO LAMINAE OR OTHER DISTINGUISHABLE STRU

-CTURAL FEATURES PRESENT IN SAMPLE; NO
JACCESSORY MINERALS PRESENT IN SAMPLE.

/SANDSTONE = OFF WHITE TO VERY LIGHT BROW
-NISH GRAY TO YELLOWISH GRAY WITH BLACK

<50

JAND MODERATE BROWN HUES; QUARTZ DOMINATE

FRAME WORK; PREDOMINATELY GRAIN SUPPORTE

-D WITH FAIR AMOUNT OF LOOSE GRAINS; CON

-SISTS OF CALCITIC CEMENTATION WITH MODE

-RATELY HIGH REACTION TO DILUTE HCL; MAT

-RIX CONTAINS 3 TO 5% DARK LITHIC FRAGME
-NTS; MEDIUM TO MEDIUM-COARSE GRAINED;
JFAIR TO POOR SORTING; SUB-ANGULAR TO

ANGULAR TO SUB-ROUNDED ANGULARITY; LOW

[TO MODERATE SPHERICITY; POOR GRADE SILTS

-TONE VISIBLE GRADING WITH POOR GRADE

1SANDSTONE, NO BEDDING OR OTHER DISTINGUI
-SHABLE SURFACE FEATURES PRESENT; NO
JACCESSORY MINERALS PRESENT IN SAMPLE.

ICARBONACEOUS SHALE = BLACK TO A VERY
DARK GRAY TO A DARK BROWNISH GRAY COLOR;

TENACITY IS TOUGH TO DENSE TO BRITTLE;
FRACTURE IS IRREGUALR TO BLOCKY; CUTTING

HABIT IS TABULAR TO WEDGELIKE; DULL

JLUSTER WITH SOME SAMPLES BEING GREASY

'TO RESINOUS; MOSTLY SMOOTH IN TEXTURE
'WITH SOME SAMPLES BEING CLAYEY TO SILTY;
LAMINAE TO VERY THIN STRUCTURE; NO

IACCESSORY MINERALS PRESENT IN SAMPLE.

J/SHALE = DARK GRAY TO LIGHT GRAY TO VERY
{LIGHT BROWNISH GRAY COLOR; TOUGH TO

DENSE TO BRITTLE TENACITY; BLOCKY TO
PLANAR FRACTURE; TABULAR TO WEDGELIKE TO

BLADED; DULL TO EARTHY LUSTER; SMOOTH

1TO CLAYEY TEXTURE; NO VISIBLE STRUCTURE

PRESENT IN SAMPLE; TRACE AMOUNTS OF
IACCESSORY MINERAL PYRITE IN SAMPLE;
SMALL AMOUNT OF CARBONACEOUS SHALE

§§
:

.

:
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i

{;

PRESENT IN SAMPLE.

SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
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GRAY IN COLOR; IRREGULAR TO EARTHY FRACT
-URE; SUB-TABULAR TO SUB-NODULAR TO SEMI

FPLATY CUTTINGS HABIT; DULL TO EARTHY DU

-LL TO OCCASIONAL SEMI-SPARKLING LUSTER;

VERY SLIGHTLY CLAYEY TO SLIGHTLY GRITTY
{TO VERY SLIGHLTY GRANULAR TEXTURE; WELL
JGRADE SANDSTONE VISIBLE BEDDING WITH WEL
-L GRADE SILTSTONE, NO OTHER LAMINAE OR

OTHER DISTINGUISHABLE STRUCTURAL FEATURE

-S PRESENT; NO ACCESSORY MINERALS PRESEN

-T IN SAMPLE.

INTERMEDIATE TD SET @10120' ON 9/12/2010
| BEGIN DRILLING PRODUCTION ON 9/19/2010

"SANDSTONE = OFF WHITE TO VERY LIGHT TANI
+-SH BROWN GRAY WITH FEW BLACK AND MODERA

-TE BROWN HUES IN COLOR; QUARTZ DOMINATE

JFRAME WORK; PREDOMINATELY GRAIN SUPPORTE

-D WITH FEW LOOSE GRAINED CUTTINGS; CEME

-NTATION CONSISTS OF CALCITE WITH MODERA
+TELY HIGH REACTION TO DILUTE HCL; MATRI
-X CONTAINS 3 TO 5% DARK LITHIC FRAGMENT
+S; MEDIUM-FINE TO MEDIUM-COARSE GRAINED

; FAIR TO POOR SORTING; SUB-ANGULAR TO

JANGULAR TO SUB-ROUNDED ANGULARITY;
1LOW TO MODERATE SPHERICITY; POOR GRADE
|SANDSTONE VISIBLE BEDDING AND GRADING
WITH POOR GRADE SILTSTONE, VERY SMALL
JAMOUNT OF COAL VISIBLY EFFERVESCING IN
/SAMPLE, NO OTHER BEDDING OR OTHER DISTIN

-GUISHABLE SURFACE FEATURES PRESENT; NO

JACCESSORY MINERALS PRESENT IN SAMPLE.

JCOAL = DARK GRAYISH BLACK TO BLACK IN
/ICOLOR; MODERATELY CRUNCHY TO SLIGHTLY
JBRITTLE TO VERY SLIGHTLY DENSE TENACITY;
IRREGULAR TO SUB-BLOCKY TO HACKLY FRACTU
-RE; OCCASIONAL MASSIVE TO WEDGE LIKE TO
JOCCASIONAL SEMI-BLADED CUTTINGS HABIT;

EARTHY DULL TO SEMI-METALLIC TO SEMI-VIT

-EOUS TO SEMI-GREASY LUSTER; SEMI-SMOOTH

JTO SEMI-CRYSTALIN TEXTURE; COAL VISIBLY

EFFERVESCING IN SAMPLE, VERY THIN COAL L

T+AMINAE VISIBLE IN SHALE CUTTING, POOR G
-RADE SILTSTONE VISIBLE BEDDING WITH POO
-R GRADE SHALE, NO OTHER DISTINGUISHABLE

ISTRUCTURAL FEATURES PRESENT IN SAMPLE;
JTRACE AMOUNTS OF ACCESSORY MINERAL PYRIT
-E PRESENT IN SAMPLE.

|CARBONACEOUS SHALE = DARK BROWNISH BLACK

=
S
=
=
=
=

1TO BROWNISH BLACK TO DARK BROWNISH GRAY

TO OLIVE GRAY IN COLOR; MODERATELY DENSE

JTO SLIGHTLY CRUNCHY TO VERY SLIGHTLY

CRUMBLY TENACITY; IRREGULAR TO SUB-BLOCK

Y TO SUB-PLANAR TO EARTHY-HACKLY FRACTU
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-RE; SUB-TABULAR TO SUB-NODULAR TO OCCAS
-IONAL SEMI-PLATY CUTTINGS HABIT; DULL

{TO EARTHY DULL TO OCCASIONAL SEMI-GREASY
1TO SEMI-SPARKLING LUSTER; SEMI-SMOOTH TO

VERY SLIGHTLY GRITTY TEXTURE; VERY THIN

{COAL LAMINAE VISIBLE IN SHALE CUTTING,

TRACE AMOUNTS OF COAL VISIBLY EFFERVESCI
-NG IN SAMPLE, NO OTHER DISTINGUISHABLE

ISTRUCTURAL FEATURES PRESENT IN SAMPLE;
INO ACCESSORY MINERALS PRESENT IN SAMPLE.

ISHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

MEDIUM LIGHT GRAY TO OCCASIONAL MEDIUM

JGRAY IN COLOR; SLIGHTLY DENSE TO SLIGHTL
Y CRUMBLY TO VERY SLIGHTLY BRITTLE TENA

-CITY; IRREGULAR TO SUB-PLANAR TO SEMI-

BLOCKY TO EARTHY FRACTURE; WEDGE LIKE

1TO OCCASIONAL ELONGATED TO MOSTLY SMALLE
-R CUTTINGS HABIT; DULL TO EARTHY DULL

iTO OCCASIONAL SEMI-FROSTED TO SEMI-WAXY

LUSTER; MODERATELY SMOOTH TO SEMI-SILTY

ITEXTURE; POOR GRADE SILTSTONE VISIBLE

GRADING WITH POOR GRADE SANDSTONE, VERY

{THIN COAL LAMINAE VISIBLE IN SHALE CUTTI
NG, NO OTHER DISTINGUISHABLE STRUCTURAL

FEATURES PRESENT IN SAMPLE; NO ACCESSORY

IMINERALS PRESENT IN SAMPLE.

|SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
+Y IN COLOR; MODERATELY DENSE TO VERY

JSLIGHTLY TOUGH TENACITY; IRREGULAR TO
/SUB-PLANAR TO EARTHY-HACKLY FRACTURE;
JSUB-TABULAR TO SUB-NODULAR TO OCCASIONAL
'SEMI-PLATY CUTTINGS HABIT; DULL TO EARTH

Y DULL TO OCCASIONAL SEMI-SPARKLING LUS

FTER; SLIGHLTY GRITTY TO VERY SLIGHLTY

GRANULAR TEXTURE; POOR GRADE SILTSTONE

VISIBLE GRADING AND BEDDING WITH POOR
{GRADE SANDSTONE, VERY THIN COAL LAMINAE

VVISIBLE IN SHALE CUTTING, NO OTHER DISTI

-NGUISHABLE STRUCTURAL FEATURES PRESENT
{IN SAMPLE; NO ACCESSORY MINERALS PRESENT
1IN SAMPLE.

SANDSTONE = WHITE TO LIGHT GRAY;

DOMINATE QUARTZ FRAMEWORK WITH APPROX.

10% BLACK LITHIC CLASTS INTERBEDDED;

JFINE TO MEDIUM GRAINED WITH FAIR TO SEMI

WELL SORTING; SUBANGULAR TO SUBROUNDED

WITH MODERATE SPHERICITY; FIRMLY FRIABLE

{TO MODERATE HARDNESS; CALCITE CEMENT AS

SUGGESTED BY A MEDIUM TO STRONG REACTION

WITH HCL; KAOLINITE IN MATRIX; NO VISIBL



=

BEDDING STRUCTURE.

SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

WITH A SLIGHT MEDIUM BLUISH GRAY HUE;
JSLIGHTLY DENSE TO BRITTLE TENACITY;

FRACTURES FROM PLANAR TO IRREGULAR,;

JCUTTINGS ARE PLATY TO SLIGHTLY TABULAR;
JLUSTER RANGES FROM EARTHY TO WAXY TO
DULL; SMOOOTH TO SILTY TEXTURE; LMAINAE

'TO THIN STRUCTURE; INTERBEDDED WITH

ISILTSTONE; NO OTHER VISIBLE STRUCTURES.

SILTSTONE = MEDIUM DARK GRAY TO DARK
GRAY; DENSE TO SLIGHTLY BRITTLE TENACITY

JFRACTURES FROM MOSTLY IRREGULAR TO

BLOCKY; CUTTINGS ARE TABULAR TO SEMI
'WEDGELIKE; EARTHY TO SLIGHTLY SPARKLING

LUSTER; SILTY TEXTURE; GRADING INTO
1SHALE; THIN TO SEMI THICK STRUCTURE;
JOCCASIONAL VERY THIN SEEMS OF COAL

RUNNING THROUGH; NO OTHER VISIBLE

ISTRUCTURE.

1COAL = BLACK; CRUMBLY TO BRITTLE
{TENACITY; FRACTURES FROM BLOCKY TO

IRREGULAR TO OCCASIONALLY PLANAR;

JCUTTINGS ARE FLAKY TO NODULAR; RESINOUS
{TO POLISHED LUSTER; THIN STRUCTURE;
INTERBEDDED WITH SANDSTONE AND SHALE;
{THIN VEINS OBSERVED RUNNING THROUGH
ISILTSTONE AND SANDSTONE SPECIMENS.

ICARBONACEOUS SHALE = BROWNISH BLACK TO
1GRAYISH BLACK; TENACITY IS BRITTLE TO
ISLIGHTLY CRUNCHY; PLANAR FRACTURING;

CUTTINGS ARE ELONGATED TO OCCASIONALLY
'WEDGELIKE; DULL EARTHY LUSTER; SMOOTH TO

1SILTY TEXTURE; THIN STRUCTURE;
JIINTERBEDDED WITH SANDSTONE; TRACE
JAMOUNTS OF PYRITE PRESENT OCCASIONALLY
1OBSERVED ON THE CARBONACEOUS SHALE.

/SANDSTONE = LIGHT BROWNISH GRAY TO YELLO
+WISH GRAY TO VERY LIGHT GRAY WITH FEW
MODERATE BROWN AND BLACK HUES; QUARTZ
IDOMINATE; PREDOMINATELY GRAIN SUPPORTED
WITH VERY FEW LOOSE GRAINS; CONSISTS OF
ICALCITIC CEMENTATION WITH MODERATELY
HIGH REACTION TO DILUTE HCL; MATRIX CONT
1AINS 3 TO 5% DARK LITHIC FRAGMENTS; FIN

+E TO MEDIUM COARSE GRAINED; FAIR TO POO
-R SORTING; SUB-ANGULAR TO SUB-ROUNDED
1TO ROUNDED ANGULARITY; LOW TO MODERATE
|SPHERICITY; POOR GRADE SILTSTONE IN VISI
+-BLE BEDDING CONTACT WITH POOR GRADE
/SANDTONE, POOR GRADE CARBONACEOUS SHALE
JVISIBLE BEDDING WITH SHALE, NO OTHER LAM
INAE OR OTHER DISTINGUISHABLE STRUCTURA
L FEATURES PRESENT IN SAMPLE; NO ACCESS
1+ORY MINERALS PRESENT IN SAMPLE.

ISHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

1TO MEDIUM GRAY TO OCCASIONAL MEDIUM BROW
+NISH GRAY IN COLOR; MODERATELY DENSE TO
VERY SLIGHTLY TOUGH TO SLIGHTLY CRUNCHY
JTENACITY; IRREGULAR TO SUB-BLOCKY TO
JEARTHY FRACTURE; OCCASIONAL MASSIVE TO
WEDGE LIKE TO ELONGATED TO SEMI-PLATY
JCUTTINGS HABIT; DULL TO EARTHY DULL TO
JOCCASIONAL SEMI-WAXY TO SEMI-FROSTED

LUSTER; MODERATELY SMOOTH TO SEMI-SILTY

[TEXTURE; NO VISIBLE LAMINAE OR OTHER DIS
-TINGUISHABLE STRUCTURAL FEATURES
JPRESENT IN SAMPLE.

I{CARBONACEOUS SHALE = GRAYISH BLACK TO
JGRAY TO BLACK; TENACITY IS BRITTLE TO

SLIGHTLY CRUMBLY; FRACTURES FROM

JIRREGULAR TO SEMI BLOCKY TO PLANAR;
JTABULAR CUTTINGS; WAXY TO EARTHY TO
JSLIGHTLY RESINOUS LUSTER; SILTY TO

SMOOTH TEXTURE; TRACE AMOUNTS OF PYRITE

JASSOCIATED WITH SAMPLE.

|COAL = BLACK TO GRAYISH BLACK; VERY
JBRITTLE TO CRUMBLY TENACITY; FRACTURES

JFROM BLOCKY TO IRREGULAR; CUTTINGS ARE

NODULAR TO OCCASIONALLY FLAKY; RESINOUS
TO POLISHED LUSTER; SMOOTH TO CLAYEY
TEXTURE; THIN STRUCTURE; INTERBEDDED

JWITH SHALE AND CARBONACEOUS SHALE AND
J/SANDSTONE.

_SILTSTONE = BROWNISH GRAY TO MEDIUM GRAY
TENACITY IS DENSE TO BRITTLE; FRACTURS
JFROM BLOCKY TO IRREGULAR; CUTTINGS ARE

TABULAR TO WEDGELIKE; EARTHY TO DULL TO

ISLIGHTLY WAXY LUSTER; SILTY TEXTURE;

LIKELY GRADING FROM SHALE; THIN COAL LAM

2-INAE VISIBLE IN SHALE CUTTING; SMALL AM

-OUNT OF COAL VISIBLY EFFERVESCING IN SA

+MPLE, NO OTHER DISTINGUISHABLE STRUCTUR

-AL FEATURES PRESENT IN SAMPLE; NO ACCES

+SORY MINERALS PRESENT IN SAMPLE.

|SANDSTONE = VERY LIGHT BROWNISH GRAY TO
LIGHT YELLOWISH GRAY WITH FEW BLACK AND
IMODERATE BROWN HUES; QUARTZ DOMINATE
[FRAME WORK; PREDOMINATELY GRAIN SUPPORTE
1-D WITH VERY FEW LOOSE GRAINS; CONSISTS
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OF CALCITIC CEMENTATION WITH LIGHT TO

IMODERATE REATION TO DILUTE HCL; MATRIX
ICONTAINS 3 TO 5% DARK LITHIC FRAGMENTS;
MEDIUM-FINE TO MEDIUM-COARSE GRAINED; FA
FIR TO POOR SORTING; SUB-ANGULAR TO SUB-
JROUNDED TO OCCASIONAL ROUNDED ANGULARITY

, LOW TO MODERATE SPHERICITY; POOR GRADE

ISILTSTONE VISIBLE GRADING WITH POOR GRAD
+-E SANDSTONE, SMALL AMOUNT OF COAL VISIB
+LY EFFERVESCING IN SAMPLE, NO OTHER DIS

-TINGUISHABLE SURFACE FEATURES PRESENT

JIN SAMPLE; NO ACCESSORY MINERALS PRESENT
{JIN SAMPLE.

INOTE = TRIPPED OUT @ 12355' TO CHANGE
JOUT BIT.

ISHALE = LIGHT GRAY TO MEDIUM LIGHT GRAY

{TO MEDIUM GRAY TO OCCASIONAL MEDIUM DARK
JGRAY IN COLOR; MODERATELY DENSE TO VERY

SLIGHTLY TOUGH TO SLIGHTLY CRUNCHY TENAC

-ITY; IRREGULAR TO SUB-BLOCKY TO SUB-PLA

-NAR TO HACKLY FRACTURE; OCCASIONAL MASS

+IVE TO ELONGATED TO WEDGE LIKE CUTTINGS

HABIT; DULL TO EARTHY DULL TO OCCASIONAL
1SEMI-FROSTED TO SEMI-WAXY LUSTER; MODERA

-TELY SMOOTH TO SEMI-SILTY TEXTURE; VERY

ITHIN COAL LAMINAE VISIBLE IN SHALE CUTTI
NG, SMALL AMOUNT OF COAL VISIBLY EFFERV
T+ESCING IN SAMPLE, NO OTHER DISTINGUISHA
-BLE STRUCTURAL FEATURES PRESENT IN SAMP
-LE; NO ACCESSORY MINERALS VISIBLY PRESE
+NT IN SAMPLE.

CARBONACEOUS SHALE = DARK BROWNISH GRAY
1TO BROWNISH BLACK TO OCCASINAL OLIVE BLA
-CK'IN COLOR; MODERATELY TO SLIGHTLY DEN
+SE TENACITY; IRREGULAR TO SUB-BLOCKY TO
/SUB-PLANAR TO EARTHY-HACKLY FRACTURE;
JSUB-TABULAR TO SUB-NODULAR CUTTINGS
JHABIT; DULL TO EARTHY DULL TO OCCASIONAL
|SEMI-SPARKLING TO OCCASIONAL SEMI-GREASY

LUSTER; SLIGHTLY GRITTY TO VERY SLIGHLTY

IGRANULAR TEXTURE; POOR GRADE CARBONACEOU

-S SHALE VISIBLY BEDDED WITH COAL, POOR

|GRADE SILTSTONE VISIBLE GRADING WITH POO
1-R GRADE SANDSTONE, SMALL AMOUNT OF COAL

VISIBLY EFFERVESCING IN SAMPLE, NO OTHER
JLAMINAE OR OTHER DISTINGUISHABLE STRUCTU
——-RAL FEARTURES PRESENT; TRACE AMOUNTS OF
JPYRITE VISIBLY PRESENT IN SAMPLE.

{COAL = GRAYISH BLACK TO BLACK IN COLOR;

VERY SLIGHTLY DENSE TO MODERATELY CRUNCH

+Y TO VERY SLIGHTLY CRUMBLY TENACITY; IR
FREGULAR TO SUB-BLOCKY TO HACKLY FRACTUR
-E; OCCASIONAL MASSIVE TO WEDGE LIKE TO

JOCCASIONAL ELONGATED CUTTINGS HABIT; DUL
L TO EARTHY DULL TO OCCASIONAL SEMI-MET
+ALIC TO SEMI-VITREOUS LUSTER; SEMI-SMOO
-TH TEXTURE; FAIR AMOUNT OF COAL VISIBLY
JEFFERVESCING IN SAMPLE, NO OTHER DISTING

1+USHABLE STRUCTURAL FEATURES VISIBLY
JPRESENT IN SAMPLE; NO ACCESSORY MINERALS
JPRESENT IN SAMPLE.

ISILTSTONE = BROWNISH GRAY TO DARK GRAY

JTO BROWNISH BLACK; TENACITY IS BRITTLE
{TO CRUMBLY; IRREGULAR TO BLOCKY
JFRACTURING; CUTTINGS ARE WEDGELIKE TO
JSLIGHTLY TABULAR; EARTHY TO DULL WITH AN
F—"OCCASIONAL SLIGHT WAXY LUSTER; SILTY

[TEXTURE; THIN STRUCTURE; GRADING TOWARDS

ISHALE.

SANDSTONE = WHITE TO TRANSLUCENT TO
LIGHT GRAY; DOMINATE QUARTZ FRAMEWORK;

1GRAIN SIZE VARIES FROM FINE TO COARSE
WITH POOR SORTING; SUBANGULAR TO
JSUBROUNDED WITH MODERATE TO LOW

SPHERICITY; HARD TO MODERATE HARDNESS;

MILD REACTION WITH HCL SUGGESTS SOME

ICALICITE CEMENT,; SILICEOUS/CALCAREOUS

MATRIX; NO VISIBLE BEDDING; HIGH GAS

IASSOCIATED WITH SAMPLE; INTERBEDDED
ICARBONACEOUS SHALE AND TRACE AMOUNTS
|oF COAL.

{CARBONACEOUS SHALE = GRAYISH BLACK TO
JBROWNISH BLACK; TENACITY IS SLIGHTLY

DENSE TO BRITTLE; IRREGULAR TO BLOCKY TO

|SLIGHTLY SPLINTERY FRACTURING; CUTTINGS

JARE TABULAR TO PLATY; EARTHY TO SLIGHTLY
IRESINOUS LUSTER; SMOOTH TEXTURE; THIN TO
{LAMINAE TO OCCASIONALLY THICK STRUCTURE;

CONTAINS TRACE AMOUNTS OF PYRITE

INTERBEDDED; HIGH GAS ASSOCIATED WITH

ISAMPLE.

JSHALE = MEDIUM LIGHT GRAY TO MEDIUM GRAY
ITO MEDIUM DARK GRAY IN COLOR; MODERATELY
JDENSE TO VERY SLIGHLTY CRUNCHY TENACITY;

IRREGULAR TO SUB-PLANAR TO SEMI-BLOCKY
JFRACTURE; OCCASIONAL MASSIVE TO WEDGE
ILIKE TO ELONGATED CUTTINGS HABIT; DULL T
1O EARTHY DULL TO OCCASIONAL SEMI-FROSTE
D TO SEMI-WAXY LUSTER; MODERATELY SMOOT

-H TO SLIGHTLY SILTY TEXTURE; POOR GRADE

SANDSTONE VISIBLY BEDDING WITH POOR GRAD

MY gémwm WW
s o reey

1-E CARCONACEQOUS SHALE, POOR GRADE SILTST
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-ONE VISIBLE GRADING WITH POOR GRADE SAN

-DSTONE IN SAMPLE, SMALL AMOUNT OF COAL
VISIBLY EFFERVESCING IN SAMPLE, NO OTHER
ILAMINAE OR OTHER DISTINGUISHABLE STRUCTU
-RAL FEATURES PRESENT; NO ACCESSORY
MINERALS PRESENT IN SAMPLE.

/SILTSTONE = LIGHT GRAY TO LIGHT BROWNISH
IGRAY IN COLOR; MODERATELY DENSE TO SLIGH
+TLY CRUNCHY TO OCCASIONAL CRUMBLY TENAC
+TIY; IRREGULAR TO SUB-PLANAR TO EARTHY
JHACKLY FRACTURE; SUB-TABULAR TO SUB-
INODULAR TO OCCASIONAL SEMI-PLATY CUTTING
1+S HABIT; DULL TO EARTHY DULL TO OCCASIO
-NAL SEMI-SPARKLING LUSTER; SLIGHTLY GRI

-TTY TO OCCASIONAL VERY SLIGHTLY GRANULA

-R TEXTURE; POOR GRADE SILTSTONE VISIBLE
JGRADING WITH POOR GRADE SANDSTONE, VERY

SMALL AMOUNT OF COAL VISIBLY EFFERVESCIN

-G IN SAMPLE, NO OTHER DISTINGUISHABLE
ISTRUCTURAL FEATURES PRESENT IN SAMPLE,
INO ACCESSORY MINERALS PRESENT IN SAMPLE.

I/SANDSTONE = OFF WHITE TO YELLOWISH GRAY
{TO VERY LIGHT TANISH BROWN GRAY TO VERY
ILIGHT GRAY WITH FEW MODERATE BROWN AND
1BLACK HUES; QUARTZ DOMINATE FRAME WORK;
IPREDOMINATELY GRAIN SUPPORTED WITH FEW
JLOOSE GRAINS; CONSISTS DOMINATELY OF
/SILICIC CEMENTATION WITH VERY LIGHT TO

INO REACTION TO DILUTE HCL; MATRIX CONTAI
+NS 3 TO 5% DARK LITHIC FRAGMENTS; MEDIU
+M TO MEDIUM-COARSE GRAINED; FAIR TO POO
+R SORTING; SUB-ANGULAR TO ANGULAR TO
/SUB-ROUNDED ANGULARITY; LOW TO MODERATE
ISPHERICITY; VERY SMALL AMOUNT OF COAL
VISIBLY EFFERVESCING IN SAMPLE; POOR GRA
-DE SILTSTONE VISIBLE GRADING WITH POOR
IJGRADE SANDSTONE IN SAMPLE, NO OTHER

DISTINGUISHABLE SURFACE FEATURES PRESENT
; NO ACCESSORY MINERALS PRESENT IN SAMP

TLE.

JCARBONACEOUS SHALE = BROWNISH BLACK TO
BLACK; TENACITY IS BRITTLE TO SLIGHTLY

DENSE; IRREGULAR TO BLOCKY TO SLIGHTLY

J/CONCHOIDAL FRACTURING; CUTTINGS ARE

WEDGELIKE TO FLAKY; POLISHED TO

OCCASIONALLY EARTHY LUSTER; SMOOTH TO

ISLIGHTLY SILTY TEXTURE; THIN STRUCTURE;

TRACE AMOUNTS OF COAL SEEMS OCCASIONALLY

|OBSERVED INTERBEDDED.

..COAL = BLACK; BRITTLE TO CRUMBLY
TENACITY; FRACTURES FROM BLOCKY TO
JIRREGULAR TO PLANAR; CUTTINGS ARE FLAKY

TO SLIGHTLY PLATY; EARTHY TO SLIGHTLY

—\

WAXY TO POLISHED LUSTER; THIN STRUCTURE;
JINTERBEDDED WITH SANDSTONE.

|SILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
/GRAY TO OCCASIONAL LIGHT BROWNISH GRAY

1IN COLOR; MODERATELY DENSE TO SLIGHTLY
IDENSE TO VERY SLIGHTLY BRITTLE TENACITY;
JIRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY

FRACTURE; SUB-TABULAR TO SUB-NODULAR TO

ISEMI-PLATY CUTTINGS HABIT; DULL TO EARTH

-Y DULL TO OCCASIONAL SEMI-SPARKLING LUS

-TER; SLIGHTLY GRITTY TO VERY SLIGHLTY
IGRANULAR TO SEMI-CLAYEY TEXTURE; POOR
JGRADE SILTSTONE VISIBLE GRADING WITH POO
-R GRADE SANDSTONE, SMALL AMOUNT OF COAL

WW YMWWW

VISIBLY EFFERVESCING IN SAMPLE, NO OTHER

{LAMINAE OR OTHER DISTINGUISHABLE STRUCTU

-RAL FEATURES PRESENT; NO ACCESSORY MINE

1+-RALS PRESENT IN SAMPLE.

'SANDSTONE = OFF WHITE TO YELLOWISH GRAY-
JISH WHITE; QUARTZ DOMINATE; GRAIN SUPPOR
+TED WITH FEW LOOSE GRAINS; CONSISTS OF
ICALCITIC CEMENTATION WITH MODERATE REACT
+ION TO DILUTE HCL; MATRIX CONTAINS 1 TO

13% DARK LITHIC FRAGMENTS; MEDIUM-FINE TO
IMEDIUM GRAINED; FAIR TO WELL SORTING; SU
-B-ANGULAR TO SUB-ROUNDED ANGULARITY;
IMODERATE SPHERICITY; HARD TO MODERATE
{HARDNESS; NO VISIBLE BEDDING STRUCTURE.

1SILTSTONE - MEDIUM DARK GRAY TO GRAYISH
BLACK TO BROWNISH BLACK; DENSE TO
|SLIGHTLY BRITTLE TENACITY; IRREGULAR TO
JBLOCKY FRACTURING; CUTTINGS ARE MASSIVE

{TO TABULAR; DULL EARTHY TO WAXY WITH AN
JOCCASIONAL SPARKLING LUSTER; SILTY TO
JGRITTY TEXTURE; THICK TO MASSIVE
ISTRUCTURE; CONTAINS CARBONACEOUS SHALE
INTERBEDDED.

INOTE = REACHED TOTAL DEPTH OF 14288' FOR
JPCU 296-5A01 ON 10/1/2010 AT 3:00 PM.

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.






