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ExxonMobil Production

FRU197-33B10
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PRESENT IN SAMPLE.

Survey Data, Mud Reports, Other Info.

THE FRU197-33B10 WELL ON 8/06/2010

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

MEDIUM LIGHT GRAY; VERY SLIGHLTY DENSE

'TO MODERATELY BRITTLE TO MODERATLEY

CRUMBLY TENACITY; IRREGULAR TO SUB-BLOCK

-Y TO EARTHY FRACTURE; OCCASIONAL MASSIV

-E TO WEDGE LIKE TO SUB-TABULAR CUTTINGS

HABIT; DULL TO EARTHY DULL TO OCCASIONAL

SEMI-WAXY TO SEMI-FROSTED LUSTER; MODERA

-TELY SMOOTH TO SLIGHTLY CLAYEY TO VERY

SLIGHTLY SILTY TEXTURE; NO VISIBLE LAMIN

-AE OR OTHER DISTINGUISHABE STRUCTURAL

FEATURES PRESENT; NO ACCESSORY MINERALS

SANDSTONE = OFF WHITE TO WHITE TO VERY



|4400 MD

00y

4500 MD

LIGHT GRAY WITH FEW BLACK HUES; QUARTZ

DOMINATE FRAME WORK; PREDOMINATELY

GRAIN SUPPORTED WITH FEW LOOSE GRAINS;

CONSISTS OF CALCITIC CEMENTATION WITH MO

-DERATELY HIGH REACTION TO DILUTE HCL;

MATRIX CONTAINS 3 TO 6% DARK LITHIC FRAG

-MENTS; MEDIUM-COARSE TO COARSE GRAINED;

FAIR TO POOR SORTING; SUB-ANGULAR TO ANG

-ULAR TO SUB-ROUNDED ANGULARITY; LOW TO

MODERATE SPHERICITY; POOR GRADE SILSTONE

VERY POORLY GRADING WITH POOR GRADE SAND

-STONE VISIBLE, NO OTHER DISTINGUISHABLE

BEDDING OR OTHER SURFACE FEATURES PRESEN

-T IN SAMPLE; NO ACCESSORY MINERALS PRES

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

7

-Y; SLIGHTLY BRITTLE TO SLIGHTLY CRUNCHY

'TO VERY SLIGHTLY DENSE TENACITY; IRREGUL

-AR TO SUB-PLANAR TO EARTHY HACKLY FRACT

-URE; SUB-TABULAR TO SUB-NODULAR TO SEMI

-PLATY CUTTINGS HABIT; DULL TO EARTHY DU
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-LL TO OCCASIONAL SEMI-SPARKLING LUSTER;

SLIGHTLY CLAYEY TO VERY SLIGHLTY GRITTY

TEXTURE; NO VISIBLE STRUCTURAL FEATURES.

SHALE = MEDIUM LIGHT GRAY TO GRAYISH

DM

NN

>

?

PURPLE TO LIGHT OLIVE BROWN; BRITTLE

TENACITY; FRACTURES FROM PLANAR TO

BLOCKY; CUTTINGS ARE TABULAR TO SLIGHTLY

PLATY; DULL EARTHY TO SLIGHTLY WAXY

LUSTER; SMOOTH TO SILTY TEXTURE WITH

Y

\\\\\\\\\\

>

OCCASIONAL GRITTY TEXTURE; GRADING FROM

SILTSTONE; LIGHT OLIVE BROWN PIECES TEND

TO BE MORE SILTY TO SLIGHTLY GRITTY;

THIN STRUCTURE.

N
N
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SILTSTONE = MODERATE YELLOWISH BROWN TO

MODERATE OLIVE BROWN TO MEDIUM GRAY;

BRITTLE TO SLIGHTLY CRUMBLY TENACITY;

FRACTURES FROM MOSTLY BLOCKY TO

IRREGULAR; CUTTINGS ARE TABULAR TO

N
N\

N

OCCASIONALLY MASSIVE CUTTINGS; EARTHY

LUSTER; TEXTURE IS GRITTY TO SILTY;
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THICK TO MASSIVE STRUCTURE.

|4800 MD

a _________ "ok Ttl Gas 100><10 Meth C-1 100K>| SANDSTONE = WHITE TO VERY LIGHT GRAY;

<10 Butn C-4

SPHERICITY; MODERATE HARDNESS; SLIGHT TO
[ARRRNI

<10 Pent C-5 100K>

""""""MODERATE REACTION WITH HCL SUGGESTS

CALCAREOUS CEMENT; GRAIN SUPPORTED; NO

\VISIBLE BEDDING; MAY BE GRADING TO

SILTSTONE.

[4900 MD | _

SHALE = MEDIUM LIGHT GRAY TO GRAYISH

Q |m————— i 1
O e .. a0
< co2 5K><10 Ethn C-2 100K>!
QUARTZ FRAMEWORK; FINE GRAINED WITH WELL
Tk Flare Ht. 10010 Prop C-3 100K>
-mmSORTING; SUBROUNDED WITH MODERATE

PURPLE TO MODERATE YELLOW; TENACITY IS

0097

BRITTLE TO CRUMBLY; PLANAR TO BLOCKY

FRACTURING; CUTTINGS ARE PLATY TO

TABULAR; WAXY TO DULL LUSTER,; SILTY TO

SMOOTH TEXTURE; THIN STRUCTURE.

SILTSTONE = MEDIUM GRAY TO MODERATE

OLIVE BROWN; TENACITY IS CRUMBLY TO

[5000 MD [~ = =r=rm e e """MSLIGHTLY BRITTLE; BLOCKY TO IRREGULAR TO

SLIGHTLY PLANAR FRACTURING; CUTTINGS ARE
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[5100 MD

%MWW Ll

[5200 MD

TABULAR; LUSTER IS DULL TO EARTHY TO

OCCASIONALLY SLIGHTLY SPARKLING; GRITTY

'TO SILTY TO SLIGHTLY CLAYEY TEXTURE;

"""THICK STRUCTURE.

SANDSTONE = LIGHT GRAY TO LIGHT OLIVE

GRAY TO WHITE WITH OCCASIONAL

'TRANSLUCENCE; FINE TO MEDIUM GRAINED

'WITH FAIR TO WELL SORTING; SUBROUND TO

SUBANGULAR WITH MODERATE SPHERICITY;

HARD TO FIRMLY FRIABLE; MODERATE

REACTION WITH HCL SUGGESTS CALCITE

CEMENT; GRAIN SUPPORTED; LIGHT OLIVE

BROWN SPECIMENS TEND TO BE MORE FINE

GRAINED, WITH GRADING INTO SILTSTONE.
[ARRRNI

SHALE = PALE BLUE TO MEDIUM LIGHT GRAY

TO GRAYISH PURPLE WITH OCCASIONAL
[ARRRNI

MODERATE YELLOW STREAKS; PLANAR TO

IRREGULAR FRACTURING; CUTTINGS ARE PLATY

TO SLIGHTLY TABULAR; DULL EARTHY LUSTER;

SMOOTH TO SILTY TEXTURE; THIN STRUCTURE;
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[5300 MD

[5400 MD

&

MODERATE YELLOW SPECIMENS APPEAR TO BE

GRADING FROM SILTSTONE; FRACTURE FILL

OBSERVED IN SOME SHALE CONTAINING

CALCITE VEINS RUNNING THROUGH.

i
i
Meth Ci1 100K>r

SILTSTONE = MEDIUM LIGHT GRAY TO LIGHT

BROWNISH GRAY TO LIGHT OLIVE BROWN;

BRITTLE TO CRUMBLY TO SLIGHTLY

PULVERULENT TENACITY; FRACTURES FROM

BLOCKY TO IRREGULAR; TABULAR CUTTINGS;

EARTHY DULL TO SLIGHTLY FROSTED LUSTER,;

CLAYEY TO SILTY TO OCCASIONALLY GRITTY

TEXTURE; THICK STRUCTURE.

SANDSTONE = LIGHT GRAY TO LIGHT BROWNISH

GRAY TO LIGHT OLIVE GRAY; QUARTZ

FRAMEWORK WITH LESS THAN 5% BLACK LITHIC

CLASTS INTERBEDDED; MEDIUM TO OCCASIONAL

COARSE GRAINS; FAIR TO SEMI POOR SORTING

<0 Til Gas 100><10
<0 co2 K>l 100K>{
<0 Flare Ht. 100410 100K>{
<10 100K
<10 100K>]
[ARRRNI
[ARRRNI
[ARRRNI
7 [ARRRNI

SUBANGULAR WITH MODERATE TO LOW

SPHERICITY; FIRMLY FRIABLE TO HARD;

GRAIN SUPPORTED; WEAK TO MILD REACTION
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~WITH HCL SUGGEST SOME CALCITE CEMENT;

NO VISIBLE BEDDING.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

MEDIUM LIGHT GRAY TO LIGHT YELLOWISH
[ARRRNI

ORANGE TO OCCASIONAL LIGHT GRAYISH RED

PURPLE AND LIGHT GRAY MOTTLING; MODERATE

-LY BRITTLE TO CRUMBLY TENACITY; IRREGUL

-AR TO SUB-BLOCKY TO SUB-PLANAR TO EARTH

-Y FRACTURE; OCCASIONAL MASSIVE TO WEDGE

""""LIKE TO OCCASIONAL ELONGATED TO SUB-

'"""TABULAR CUTTINGS HABIT; DULL TO EARTHY

L

"""""DULL TO OCCASIONAL SEMI-WAXY TO SEMI-

FROSTED LUSTER; MODERATELY SMOOTH TO

""""""MODERATELY CLAYEY TO VERY SLIGHTLY SILTY

""" TEXTURE; POOR GRADE SILTSTONE VISIBLE

GRADING WITH POOR GRADE SANDSTONE, NO

OTHER LAMINAE OR OTHER DISTINGUISHABLE
[ARRRNI

STRUCTURAL FEATURES PRESENT; NO ACCESSOR

-Y MINERAL PRESENT IN SAMPLE.

HMHUNCARBONACEOUS SHALE = BROWNISH GRAY TO
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[5800 MD

<200 R:P 0>

<50 Avg WOB 0>
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[5900 MD
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DARK BROWNISH GRAY TO BROWNISH BLACK

'TO OLIVE BLACK; SLIGHTLY DENSE TO SLIGHT

-LY CRUNCHY TO VERY SLIGHTLY CRUMBLY

TENACITY; IRREGULAR TO SUB-BLOCKY TO

4

/ [ARRRNI
<0 Til Gas 100><10 100K>!
7
<0 co2 5K>:10 Ethn C- 100K>]
‘
<0 Flare Ht. 100><10 Prop C- 100K>
— <10 Butn C14 100K>]
[ARRRNI
<10 PentC-5

100K>|

EARTHY HACKLY FRACTURE; SUB-TABULAR TO

SUB-NODULAR TO SEMI-PLATY CUTTINGS HABIT

; SEMI-GREASY TO DULL TO EARTHY DULL

LUSTER; SLIGHTLY CLAYEY TO SLIGHTLY SILT

-Y TEXTURE; VERY THIN COAL LAMINAE VISIB

-LE IN SHALE CUTTING, SILTSTONE VISIBLE

BEDDING WITH CARBONACESOUS SHALE, NO

OTHER DISTINGUISHABLE STRUCTURAL FEATURE

-S PRESENT; ACCESSORY MINERAL PYRITE

VISIBLY IN CONTACT WITH CARBONACEOUS SHA

-LE CUTTINGS IN SAMPLE.

'WASATCH G SANDSTONE = WHITE TO VERY LIGH

-T GRAY TO TRANSLUCENT WITH FEW BLACK

IAND OCCASIONAL BRILLIANT GREEN HUES; QUA

-TZ DOMINATE FRAME WORK; PREDOMINATELY

LOOSE GRAINS WITH FEW GRAIN SUPPORED

CUTTINGS; CONSISTS OF CALCITIC CEMENTATI



[6000 MD

[6100 MD

%&MMM% vy

-ON WITH MODERATELY HIGH REACTION TO

DILUTE HCL; MATRIX CONTAINS 3 TO 5% DARK

AND BRILLIANT GREEN FRAGMENTS; MEDIUM-

FINE TO MEDIUM-COARSE TO COARSE GRAINED;

FAIR TO POOR SORTING; SUB-ANGULAR TO ANG

-ULAR TO SUB-ROUNDED ANGULARITY; LOW TO

MODERATE SPHERICITY; POOR GRADE SILTSTON

-E VISIBLE GRADING WITH POOR GRADE SANDS

-TONE, VERY SMALL AMOUNT OF COAL VISIBLY

EFFERVECSING IN SAMPLE, NO OTHER BEDDING

OR DISTINGUISHABLE SURFACE FEATURES PRES

-ENT; ACCESSORY MINERAL PYRITE VISIBLY

IN CONTACT WITH SANDSTONE CUTTING IN

SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

-Y; VERY SLIGHTLY DENSE TO SLIGHTLY BRIT

-TLE TO VERY SLIGHTLY CRUMBLY TENACITY;

IRREGULAR TO SUB-PLANAR TO EARTHY-HACKLY

FRACTURE; SUB-TABULAR TO SUB-NODULAR

'TO SEMI-PLATY CUTTINGS HABIT; DULL TO

EARTHY DULL TO OCCASIONAL SEMI-SPARKLING
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[6200 MD

LUSTER; SLIGHTLY CLAYEY TO VERY SLIGHLTY

GRITTY TEXTURE; POOR GRADE SILTSTONE VIS

-IBLE GRADING WITH POOR GRADE SANDSTONE,

VERY SMALL AMOUNT OF CARBONACEOUS SHALE

"""VISIBLE EFFERVECSING IN SAMPLE, NO OTHER

"""""LAMINAE OR DISTINGUSHABLE STRUCTURAL

""*"""FEATURES PRESENT; ACCESSORY MINERAL

PYRITE PRESENT IN SAMPLE.
[ARRRNI
[ARRRNI

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO
[ARRRNI

"""""[MEDIUM LIGHT GRAY; MODERATELY DENSE TO

AN

SLIGHLTY CRUNCHY TO OCCASIONAL CRUMBLY

TENACITY; IRREGULAR TO SUB-BLOCKY TO OCC

-ASIONAL SUB-PLANAR FRACTURE; MASSIVE TO

'WEDGE LIKE TO OCCASIONAL ELONGATED CUTTI

-NGS HABIT; DULL TO EARTHY DULL TO OCCAS

ﬁ

Ttl Gas

<10

-IONAL SEMI-FROSTED TO SEMI-WAXY LUSTER;

MODERATELY SMOOTH TO SLIGHTLY CLAYEY

"""™MTO VERY SLIGHTLY SILTY TEXTURE; VERY SMA

-LL AMOUNT OF COAL BEDDING CONTACT VISIB

) th C-1 100K>"""""-LE WITH SHALE CUTTING, VERY SMALL AMOUN

<10

<0 i CO 5K>|

%
) < thn C-2 100K>
\

-T OF CARBONACEOUS SHALE VISIBLE EFFERVE



|6400 MD

00T9

[6500 MD

0029

[6600 MD [=

-CSING IN SAMPLE, NO OTHER DISTINGUISHAB

-LE STRUCTURAL FEATURES PRESENT.

NOTE = TRIPPED OUT OF THE HOLE AT 6335'

MD TO LAY DOWN DIRECTIONAL TOOLS.

CARBONACEOUS SHALE = BROWNISH GRAY TO

DARK BROWNISH GRAY TO BROWNISH BLACK TO

OLIVE BLACK; MODERATELY DENSE TO SLIGHTL

-Y CRUNCHY TO VERY SLIGHTLY BRITTLE TENA

-CITY; IRREGULAR TO SUB-BLOCKY TO SUB-

PLANAR TO EARTHY-HACKLY FRACTURE; OCCASI

-ONAL MASSIVE TO WEDGE LIKE TO OCCASIONA

-L ELONGATED TO SUB-TABULAR TO SUB-NODUL

-AR CUTTINGS HABIT; DULL TO EARTHY DULL

'TO OCCASIONAL SEMI-SPARKLING LUSTER; SLI

-GHTLY CLAYEY TO VERY SLIGHTLY GRITTY

TEXTURE; VERY THIN COAL LAMINAE VISIBLE

IN SHALE CUTTING, CARBONACEOUS SHALE VIS

-BLE BEDDING WITH SANDSTONE, NO OTHER

STRUCTURAL FEATURES PRESENT IN SAMPLE;

ACCESSORY MINERAL PYRITE PRESENT IN SAMP




ol £

SANDSTONE = OFF WHITE TO WHITE TO VERY

LIGHT YELLOWISH GRAY WITH FEW BLACK HUES
[ARRRNI

""" QUARTZ DOMINATE FRAME WORK; PREDOMINAT

-ELY GRAIN SUPPORTED WITH FEW LOOSE GRAI

'"""""-NS; CONSISTS OF CALCITIC CEMENTATION WI

00€9

-TH MODERATELY HIGH REACTION TO DILUTE

HCL; MATRIX CONTAINS 1 TO 3% DARK LITHIC

%7OOMD: (N

FRAGMENTS; MEDIUM-COARSE TO VERY COARSE

"""""GRAINED; FAIR TO POOR SORTING; SUB-ANGUL

"""""-AR TO ANGUALR TO SUB-ROUNDED ANGULARITY

, LOW TO MODERATE SPHERICITY; POOR GRADE

"""*""SILTSTONE VISIBLE GRADING WITH POOR GRAD

-E SANDSTONE, CARBONACEOUS SHALE CUTTING

VISIBLE BEDDING WITH POOR GRADE SANDSTON

-E, NO OTHER BEDDING OR OTHER DISTINGUIS

Wﬁ%ﬁé&%ﬁﬁ%ﬁﬁ ~

00v9
]
I
I
]

[T T iy -HABLE SURFACE FEATURES PRESENT IN SAMPL

-E; ACCESSORY MINERAL PYRITE PRESENT IN

|6800 MD

SAMPLE.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA
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[6900 MD

[7000 MD

<0

Ttl Gas 100>

<10

100K>|

-Y TO OCCASIONAL MEDIUM LIGHT GRAY; MODE

-RATELY DENSE TO VERY SLIGHTLY TOUGH

TENACITY; IRREGULAR TO SUB-PLANAR TO

EARTHY-HACKLY FRACTURE; SUB-TABULAR TO

<0

K0

Co2 5K>

Flare Ht. 100>

<10

<10

<10

100K>]

100K>]{

'""""SUB-NODULAR TO OCCASIONAL SEMI-PLATY

CUTTINGS HABIT; DULL TO EARTHY DULL TO

"""""OCCASIONAL SEMI-SPARKLING LUSTER; VERY

SLIGHTLY CLAYEY TO VERY SLIGHTLY GRITTY

'TO VERY SLIGHTLY GRANULAR TEXTURE; POOR

'""""\GRADE SANDSTONE VISIBLE GRADING WITH

'"""""/POOR GRADE SILTSTONE, POOR GRADE SANDSTO

-NE VISIBLE BEDDING WITH POOR GRADE CARB

-ONACEOUS SHALE, NO OTHER LAMINAE OR

OTHER DISTINGUISHABLE STRUCTURAL FEATURE

-S PRESENT; ACCESSORY MINERAL PYRITE PRE

\\

""*"-SENT IN SAMPLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO

GRAYISH BLACK TO BROWNISH GRAY; BRITTLE
[ARRRNI

'TO SLIGHTLY CRUMBLY TENACITY; PLANAR TO

775070

"""""SLIGHTLY BLOCKY FRACTURING; CUTTINGS ARE

MMUWEDGELIKE TO TABULAR: EARTHY TO DULL TO



0049

[7100 MD

0089

DI

[7200 MD

AP oA

SLIGHTLY GREASY LUSTER; SILTY TO CLAYEY

TEXTURE; THIN STRUCTURE.

SHALE = MEDIUM GRAY TO MEDIUM BLUISH
[ARRRNI

GRAY TO GREENISH GRAY; BRITTLE TO

CRUNCHY TENACITY; FRACTURES FROM PLANAR

'TO SLIGHTLY SPLINTERY; CUTTINGS RANGE
[ARRRNI

FROM PLATY TO TABULAR; WAXY DULL LUSTER,;

TEXTURE IS SMOOTH TO SILTY; LAMINAE TO

'THIN STRUCTURE.

SANDSTONE = VERY LIGHT GRAY TO MEDIUM

GRAY WITH OCCASIONAL LIGHT BROWNISH GRAY

HUES; QUARTZ FRAMEWORK; FINE TO MEDIUM

FINE GRAINED WITH FAIR TO SEMI WELL

SORTING; SUBROUNDED TO SUBANGULAR WITH

MODERATE SPHERICITY; MODERATE HARDNESS;

GRAIN SUPPORTED; MILD REACTION WITH HCL

"""MSUGGESTS SOME CALCAREOUS CEMENT; NO

\VISIBLE BEDDING; TRACE AMOUNTS OF PYRITE

IN SAMPLE AS AN ACCESSORY.
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TN SILTSTONE = BROWNISH GRAY TO MEDIUM DARK

NN

R

0069

""""GRAY WITH OCCASIONAL GREENISH GRAY HUES;

'TENACITY IS DENSE TO BRITTLE; FRACTURES
[ARRRNI

[7300MD |~ —r=r=1= Vo / |
——— e - o [ —
ek rrrrren \ FRAOM IRREGULAR TO SLIGHTLY BLOCKY;
——— (NRANNI
——— . -1 1 1 1 \ [RERENI
T trerren | - '""MCUTTINGS ARE TABULAR TO SLIGHTLY MASSIVE
——— - LI T | / n

""""MEARTHY TO FROSTED LUSTER; TEXTURE IS

———m I 11X \ i
———m I 11X | "
[T T ettt | GRITTY TO SILTY TO OCCASIONALLY CLAYEY;
———m I 11X "
———m I 11X i
[T T ettt """"ITHICK STRUCTURE; CAN BE SEEN GRADING
TO SHALE.
i

SHALE = MEDIUM GRAY TO PALE BLUE TO

<200 R 0> T 00>

<50 B 0> Cc0o2 5K>|

GREENISH GRAY; TENACITY IS CRUNCHY TO

Flare Ht. 1005k 100K>{

Prop C-

% S |
Ol I Vel E

NN .. |

O i

o e <\EI.0 \‘

o Yl

. <10

|
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BRITTLE; IRREGULAR TO PLANAR TO

[7400 MD .

100K>]

Butn C-

OCCASIONALLY SPLINTERY FRACTURING;

Pent C- 100K>

CUTTINGS ARE PLATY TO SCALY TO SLIGHTLY

""""TABULAR; LUSTER IS WAXY TO DULL; SMOOTH

"""*"*"TO SILTY TEXTURE; THIN STRUCTURE; TRACE

e

IAMOUNTS OF PYRITE OBSERVED ON SOME OF
b FTIT I R R R R B |

"""""'SOME OF THE SPECIMENS.

CARBONACEOUS SHALE BROWNISH GRAY TO

~
=
o -_
o

MMUBROWNISH BLACK: BRITTLE TO CRUMBLY




[7500 MD

00¢.

[7600 MD

S VAT EEr ey LY v S

00€.

[7700 MD [=

'""UITENACITY; BLOCKY TO SEMI PLANAR
[ARRRNI

""""FRACTURING; CUTTINGS ARE WEDGELIKE TO
[ARRRNI

"""TABULAR; LUSTER IS EARTHY WITH A VERY

SLIGHT SPARKLE; TEXTURE IS CLAYEY TO

"""""MSMOOTH; THIN STRUCTURE; INTERBEDDED WITH

SILTSTONE AND SHALE AND SANDSTONE.

"""MSANDSTONE = VERY LIGHT GRAY TO WHITE TO
[ARRRNI

""" TRANLUCENT; DOMINATE QUARTZ FRAMEWORK

'WITH TRACE FINE GRAINED BLACK LITHIC

'"""'""|ICLASTS INTERBEDDED; FINE TO MEDIUM WITH

POOR SORTING; SUBANGULAR TO SUBROUNDED

"""WITH LOW SPHERICITY; EASILY FRIABLE TO
[ARRRNI

FIRMLY FRIABLE; ABUNDENT LOOSE GRAINS IN

"""""'SAMPLE; MODERATE TO STRONG REACTION WITH
[ARRRNI

HCL SUGGESTS CALCITE CEMENT WITH MATRIX

"""""'SUPPORT; NO VISIBLE BEDDING; PYRITE

"""""PRESENT AS AN ACCESSORY MINERAL; LOSSES

IASSOCIATED WITH SAMPLE DEPTH.

SHALE = GREENISH GRAY TO MEDIUM BLUISH
[ARRRNI

MMUNGRTAY TO MEDIUM GRAY: CRUNCHY TO




oov.

g T

2

0052

[7900 MD

7800 MD

% %

"""""MSLIGHTLY DENSE TENACITY; PLANAR
[ARRRNI

""""FRACTURING; TABULAR TO PLATY CUTTINGS;

DULL EARTHY TO WAXY LUSTER; TEXTURE IS
[ARRRNI

SMOOTH TO SILTY; LAMINAE TO THIN

SILTSTONE = MEDIUM DARK GRAY TO OLIVE

GRAY TO MODERATE OLIVE BROWN; TENACITY

""""""IS BRITTLE TO CRUNCHY; FRACTURES FROM

""""IRREGULAR TO BLOCKY TO OCCASIONALLY

"""PLANAR; CUTTINGS ARE TABULAR TO

WEDGELIKE; LUSTER IS EARTHY TO DULL TO

<0

Tth'Gas

500>y

SLIGHTLY WAXY; GRITTY TO SILTY TEXTURE;

'THIN STRUCTURE.
[ARRRNI

"""""'CARBONACEOUS SHALE = DARK BROWNISH GRAY

100K>rTO BROWNISH BLACK TO OLIVE BLACK; MODERA

<0

<0

Flare Ht.

5K>/

100>

Butn C-4

100K>

-TELY DENSE TO SLIGHTLY TOUGH TO OCCASIO
[ARRRNI

100K>|

-NAL CRUMBLY TENACITY; IRREGULAR TO SUB-

100K>|

BLOCKY TO SUB-PLANAR TO EARTHY-HACKLY
[ARRRNI

100K>|

FRACTURE; SUB-TABULAR TO SUB-NODULAR TO

OCCASIONAL SEMI-PLATY CUTTINGS HABIT; DU



0092

[8000 MD

0042

[8100 MD [=

-LL TO EARTHY DULL TO OCCASIONAL SEMI-

SPARKLING LUSTER; VERY SLIGHTLY CLAYEY

TO VERY SLIGLHTY GRITTY TEXTURE; NO VISI

-BLE LAMINAE OR OTHER DISTINGUISHABLE

STRUCTURAL FEATURES PRESENT; NO ACCESSOR

-Y MINERALS PRESENT IN SAMPLE.

SANDSTONE = OFF WHITE TO WHITE TO VERY

LIGHT GRAY TO OCCASIONAL TRANSLUCENT WIT

-H BLACK, MODERATE BROWN, AND OCCASIONAL

MODERATE GREEN HUES; QUARTZ DOMINATE

FRAME WORK; PREDOMINATELY GRAIN SUPPORTE

-D WITH FEW LOOSE GRAINS; CONSISTS OF

CALCITIC CEMENTATION WITH MODERATELY

HIGH REACTION TO DILUTE HCL; MATRIX CONT

-AINS 5 TO 8% DARK LITHIC FRAGMENTS; QUA

-RTZ CUTTINGS RANGE FROM SMOKY TO TRANSL

-UCENT; MEDIUM-COARSE TO COARSE TO VERY

COARSE GRAINED; FAIR TO POOR SORTING; SU

B-ANGULAR TO ANGULAR TO SUB-ROUNDED

IANGULARITY; LOW TO MODERATE SPHERICITY;

POOR GRADE SILSTONE VISIBLE GRADING AND



0082

[8200 MD

[8300 MD

ﬂ

I

""" BEDDING WITH POOR GRADE SANDSTONE, POOR

[ARRRNI
""""""GRADE SANDSTONE VISIBLE BEDDING WITH POO
[ARRRNI
[ARRRNI

-R GRADE CARBONACEOUS SHALE CUTTING,

VERY SMALL AMOUNT OF ACCESSORY MINERAL

PYRITE PRESENT IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

MEDIUM LIGHT GRAY TO OCCASIONAL MEDIUM

DARK GRAY AND LIGHT BLUISH GRAY; MODERAT
[ARRRNI

-ELY DENSE TO SLIGHTLY TOUGH TO OCCASION

-AL CRUNCHY TENACITY; IRREGULAR TO SUB-

BLOCKY TO SUB-PLANAR TO EARTHY FRACTURE;
[ARRRNI

OCCASIONAL MAISSIVE TO WEDGE LIKE TO

'""ELONGATED CUTTINGS HABIT; DULL TO EARTHY

DULL TO OCCASIONAL SEMI-FROSTED TO SEMI-
[ARRRNI

WAXY LUSTER; MODERATELY SMOOTH TO

"""""SLIGHTLY CLAYEY TO VERY SLIGHTLY SILTY

TEXTURE; POOR GRADE SANDSTONE VISIBLY

T TV

"""""IN CONTACT VERY COAL CUTTING IN SAMPLE,

"""""'/NO OTHER DISTINGUISHABLE STRUCTURAL FEAT
[ARRRNI

URES PRESENT IN SAMPLE; NO ACCESSORY MIN

"ML ERALS PRESENT IN SAMPLE.
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[8400 MD

00T8

[8500 MD

R B T VS T

00¢8

Ttl Gas

500>y

<0

Flare Ht.

SILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

"'*"*""-Y TO OCCASIONAL MEDIUM LIGHT GRAY; MODE

-RATELY DENSE TO VERY SLIGHTLY TOUGH TO

OCCASIONAL CRUNCHY TENACITY; IRREGULAR
[ARRRNI

""" TO SUB-PLANAR TO EARTHY-HACKLY FRACTURE;

R

e

"""*"*"SUB-TABULAR TO SUB-NODULAR TO OCCASIONAL
[ARRRNI

"MSEMI-PLATY CUTTINGS HABIT; DULL TO EARTH

DULL LUSTER; VERY SLIGHTLY GRITTY TEXTU
[ARRRNI
[ARRRNI

-RE; NO VISIBLE STRUCTURAL FEATURES

""""MPRESENT.

ERCRRRRn

""*""SANDSTONE = WHITE TO MEDIUM GRAY WITH
[ARRRNI

"""""OCCASIONAL TRANSLUCENECE; DOMINATE

""" QUARTZ FRAMEWORK WITH APPROXIMATELY 5%

FINE BLACK LITHIC CLASTS INTERBEDDED;

i
i
= R
i
i

"'"""FINE TO MEDIUM TO OCCASIONALLY COARSE
[ARRRNI

""""""GRAINED WITH FAIR TO POOR OVERALL
[ARRRNI

SORTING; SUBANGULAR TO SUBROUNDED WITH

""*"*"LOW TO MODERATE SPHERICITY' FIRMLY
[ARRRNI

""""FRIABLE TO MODERATE HARDNESS; CALCITE

"MUNCEMENT AS SUGGESTED BY A MODERATE




[8600 MD

00€8

ST

[8700 MD

Yo TV ROVAR UL M RSETEANT FY

0078

|8800 MD [

REACTION WITH HCL; SOME CARBONACEOUS
[ARRRNI

""""""MATERIAL BANDS PRESENT IN SPECIMEN;
[ARRRNI

""""FRACTURE FILL OBSERVED AS CALCITE VEINS
[ARRRNI

RUNNING THROUGH SPECIMEN.

iy Y B B |
e — -

CARBONACEOUS SHALE = BROWNISH BLACK TO

"""""BLACK; TENACITY IS DENSE TO BRITTLE TO
[ARRRNI

"""""OCCASIONALLY SLIGHTLY CRUMBLY; FRACTURES

FROM BLOCKY TO IRREGULAR; CUTTINGS ARE

iy Y B B |
e — -

iy Y B B |

iy Y B B |
e — -

iy Y B B |
e — -

iy Y B B |
e — -

"""""'NODULAR TO WEDGELIKE; RESINOUS TO EARTHY

LUSTER; SMOOTH TO CLAYEY TO SLIGHTLY

MISILTY TEXTURE; THIN STRUCTURE.
[ARRRNI

SHALE = MEDIUM DARK GRAY TO MEDIUM

BLUISH GRAY WITH OCCASIONAL MODERATE

""""MYELLOW PIGMENTS; TENACITY IS BRITTLE TO

SLIGHTLY CRUMBLY; FRACTURES FROM PLANAR
[ARRRNI

'TO SOMEWHAT SPLINTERY; DULL WAXY LUSTER,;

TEXTURE IS SMOOTH TO SLIGHTLY SILTY;

LAMINAE TO THIN STRUCTURE.

SILTSTONE = BROWNISH GRAY TO DARK GRAY:



00S8

[8900 MD

0098

[9000 MD

'"""TENACITY IS DENSE TO CRUCHY; FRACTURES

""*""MOSTLY FROM BLOCKY TO IRREGULAR;

<0 tl Gas 500>

CUTTINGS ARE TABULAR TO SLIGHTLY MASSIVE

"""LUSTER RANGES FROM EARTHY TO DULL TO

SLIGHTLY FROSTED; TEXTURE IS GRITTY TO

'"""""'OCCASIONALLY SILTY; SPECIMEN IS GRADING
[ARRRNI

FROM SANDSTONE; NO VISIBLE STRUCTURE;

<0 Co2 10K>

<0 Flare Ht. 100>

TRACE AMOUNTS OF PYRITE ON A FEW OF THE

unSPECIMENS.

SANDSTONE = MEDIUM LIGHT GRAY TO WHITE

'TO BROWNISH GRAY; DOMINATE QUARTZ

"""MFRAMEWORK WITH APPROXIMATELY 10% BLACK

LITHIC CLASTS INTERBEDDED ALONG WITH

"""MTHIN LAYERS OF CARBONACEOUS SHALE;

"'""'"MEDIUM TO FINE GRAINED WITH FAIR SORTING

SUBANGULAR TO SUBROUNDED WITH LOW

//

""""SPHERICITY; FIRMLY FRIABLE TO MODERATE

"""""HARDNESS; STRONG REACTION WITH HCL

""""SUGGESTS CALCITE CEMENT; MOSTLY GRAIN
[ARRRNI

SUPPORTED WITH FEW OCCURANCES WITH

"MUIMATRIX CALCITE SUPPORT: PYRITE PRESENT




AW e

0048

[9100 MD

0088

[9200 MD

A LA oI

'"""""AS AN ACCESSORY MINERAL.

SHALE = MEDIUM LIGHT GRAY TO PALE BLUE
[ARRRNI

'TO MODERATE YELLOW; VERY BRITTLE
[ARRRNI

TENACITY; PLANAR TO IRREGULAR FRACTURING

CUTTINGS ARE PLATY TO FLAKY; LUSTER IS

"*"MWAXY TO DULL; SMOOTH TO SILTY TEXTURE;

LAMINAE TO THIN STRUCTURE; MODERATE

""*"*""YELLOW COLORED SHALE TENDS TO BE MORE
[ARRRNI

SILTY THAN SMOOTH.

"""""'"CARBONACEOUS SHALE = DARK BROWNISH GRAY
[ARRRNI

""" TO BROWNISH BLACK TO OLIVE BLACK; SLIGHT

""""""-LY DENSE TO VERY SLIGHTLY CRUNCHY TENAC

"*MHITY; IRREGULAR TO SUB-BLOCKY TO SUB-

"""""PLANAR TO EARTHY-HACKLY FRACTURE; SUB-
[ARRRNI

TABULAR TO SUB-NODULAR TO OCCASIONAL

SUB-PLATY TO WEDGE LIKE CUTTINGS HABIT;

DULL TO EARTHY DULL TO OCCASIONAL SEMI-

"""MSPARKLING LUSTER; SEMI-SMOOTH TO SLIGHTL

"""**"-Y CLAYEY TO VERY SLIGHTLY GRITTY TEXTUR

fHHULE- VERY SMALL AMOUNT OF COAL IN VISIBLE



BEDDING CONTACT WITH CARBONACEOUS SHALE

CUTTING, POOR GRADE SILTSTONE VISIBLY IN

CONTACT WITH POOR GRADE CARBONACEOUS

0068

"""™MSHALE CUTTING, NO OTHER LAMINAE OR OTHER
[ARRRNI

== trrerivand DISTINGUISHABLE STRUCTURAL FEATURES PRES
bSOOMD - LI R B B | [ARRRNI
b FTIT I R R R R B |

-ENT; ACCESSORY MINERAL PYRITE PRESENT

"""*""MSILTSTONE = VERY LIGHT GRAY TO LIGHT GRA

'"**""-Y TO OCCASIONAL MEDIUM LIGHT GRAY; SLIG

-HTLY DENSE TO VERY SLIGHTLY CRUMBLY TO

""""SLIGHTLY BRITTLE TENACITY; IRREGULAR TO

[ == = I 1 1 1 1
Q [T g <10 0K>"""ISUB-PLANAR TO EARTHY-HACKLY FRACTURE;
O [ == = I 1 1 1 1 [ARRRN|
S

100K>].

SUB-TABULAR TO SUB-NODULAR TO OCCASIONAL

<0

[ = = —- LI B R | [ARRRNI
= trevreet 11 "MSEMI-PLATY CUTTINGS HABIT; DULL TO EARTH
§4OOMD:__ ------ LI B R | < < ) [ARRRNI

Butn' C-4/ >
Y DULL TO OCCASIONAL SEMI-SPARLKING LUS

/
/ s ////

-TER; SLIGHTLY GRITTY TO VERY SLIGHTLY

GRANULAR TEXTURE; POOR GRADE SILTSTONE

"*""VISIBLE GRADING WITH POOR GRADE SANDSTON

-E, VERY SMALL AMOUNT OF CARBONACEOUS

""""SHALE VISIBLY EFFERVESCING IN SAMPLE, NO

OTHER LAMINAE OR OTHER DISTINGUISHABLE



00T6
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00€6

[9500 MD [=

[9600 MD [=

iy PTTTS  B |
- -
iy PTTTS  B |
- -
iy PTTTS  B |

STRUCTURAL FEATURES PRESENT; ACCESSORY

MINERAL PYRITE PRESENT IN SAMPLE.

SANDSTONE = OFF WHITE TO WHITE TO VERY

LIGHT GRAY OT VERY LIGHT BROWNISH GRAY

\WITH BLACK AND MODERATE BROWN HUES;

QUARTZ DOMINATE FRAME WORK; PREDOMINATEL

-Y LOOSE GRAINS WITH FEW GRAIN SUPPORTED

CUTTINGS; QUARTZ CUTTINGS RANGE FROM MOD

-ERATELY SMOKY TO FEW TRANSLUCENT; CONSI

-STS OF CALCITIC CEMENTATION WITH LIGHT

'TO MODERATE REACTION TO DILUTE HCL; MATR

-IX CONTAINS 7 TO 9% DARK LITHIC FRAGMEN

-TS; MEDIUM-COARSE TO COARSE TO OCCASION

-ONAL VERY COARSE GRAINED; FAIR TO POOR

SORTING; SUB-ANGULAR TO ANGULAR TO SUB-

ROUNDED ANGULARITY; LOW TO MODERATE

iy PTTTS B B  |

iy PTTTS B B  |

SPHERICITY; POOR GRADE SILTSTONE VISIBLE

GRADING WITH POOR GRADE SANDSTONE, NO

OTHER SUFACE FEATURES PRESENT; NO ACCESS

-ORY MINERALS PRESENT IN SAMPLE.



[9700 MD

00v6

[9800 MD

0056

[9900 MD [

= = = 1 10

CARBONACEOUS SHALE = BROWNISH GRAY TO

GRAYISH BLACK TO DARK GRAY; TENACITY IS

BRITTLE TO SLIGHTLY CRUMBLY; FRACTURES

FROM PLANAR TO SEMI BLOCKY; CUTTINGS ARE

WEDGELIKE TO PLATY; EARTHY TO WAXY TO

i
i
—_— ,;/f
i
i

SLIGHTLY RESINOUS LUSTER; TEXTURE IS

CLAYEY TO SILTY; THIN STRUCTURE.

COAL = BLACK; TENACITY IS CRUMBLY TO

SLIGHTLY PULVERULENT; FRACTURES FROM

IRREGULAR TO BLOCKY TO SEMI PLANAR AND

OCCASIONALLY CONCHOIDAL; CUTTINGS ARE

NODULAR; RESINOUS TO POLISHED TO

Co2

Flare Ht.

10K>y

100>

100K>]{

100K>]

SLIGHTLY EARTHY LUSTER; TEXTURE IS

SMOOTH TO CLAYEY; THIN STRUCTURE.

SILTSTONE = BROWNISH GRAY TO MEDIUM DARK

BROWN WITH MODERATE BROWN HUES; TENACITY

IS DENSE TO BRITTLE; FRACTURES FROM

BLOCKY TO IRREGULAR; CUTTINS ARE MOSTLY

100K>|

TABULAR TO OCCASIONALLY SLIGHTLY PLATY;

W

EARTHY TO WAXY LUSTER; TEXTURE IS GRITTY



[10000 MO

(10100 MO

TO SILTY; GRADING FROM SANDSTONE;

CONTAINS TRACE AMOUNTS OF CARBONACEOUS

SHALE INTERBEDDED.

"IMSANDSTONE = WHITE TO LIGHT GRAY TO

BROWNISH GRAY; DOMINATE QUARTZ FRAMEWORK

"MMWITH APPROXIMATELY 10% BLACK LITHIC

CLASTS INTERBEDDED; FINE TO COARSE GRAIN

SIZE WITH POOR SORTING; ANGULAR TO

SUBANGULAR WITH LOW SPHERICITY; MODERATE
[ARRRNI

HARD TO FRIABLE WITH ABUNDENT LOOSE

'""""GRAINS; CLACITE CEMENT WITH CALCITE

MATRIX AS SUGGESTED BY A STRONG REACTION

'WITH HCL; NO VISIBLE BEDDING STRUCTURE;

TRACE AMOUNTS OF PYRITE PRESENT AS AN
[ARRRNI

IACCESSORY MINERAL; SOME OF THE FINER

SPECIMENS SEEM TO BE GRADING INTO

mﬁ@ﬁwww [v

MMSILTSTONE.

"""*""SHALE = MEDIUM GRAY TO MEDIUM DARK GRAY

TO DARK GREENISH GRAY; TENACITY IS
[ARRRNI

""MMMYBRITTLE TO CRUNCHY:; FRACTURES FROM




4

0086

[10200 MO

0066

[10300 MO/

""""PLANAR TO SLIGHTLY SPLINTERY; CUTTINGS

IARE PLATY TO TABULAR; DULL WAXY LUSTER;

TEXTURE IS SMOOTH SILTY; THICK LAMINAE

CARBONACEOUS SHALE = DARK BROWNISH GRAY
[ARRRNI

'TO BROWNISH BLACK TO OLIVE BLACK; SLIGHT

-LY DENSE TO SLIGHTLY CRUNCHY TO VERY

SLIGHTLY CRUMBLY TENACITY; IRREGULAR TO

SUB-BLOCKY TO OCCASIONAL SUB-PLANAR TO

EARTHY-HACKLY FRACTURE; SUB-TABULAR TO

SUB-NODULAR TO SEMI-PLATY CUTTINGS HABIT

"'"""": DULL TO EARTHY DULL TO OCCASIONAL SEMI

-SPARKLING LUSTER; SEMI-SMOOTH TO SEMI-

CLAYEY TO VERY SLIGHTLY GRITTY TEXTURE;

"'"""POOR GRADE SILTSTONE VISIBLE GRADING WIT

-H POOR GRADE SANDSTONE AND POOR GRADE
[ARRRNI

CARBONACEOUS SHALE, VERY THIN COAL LAMIN

-AE VISIBLE IN SHALE CUTTING, NO OTHER

""""STRUCTURAL FEATURES VISIBLE IN SAMPLE;

IACCESSORY MINERAL PYRITE PRESENT IN SAMP




S

"""MSILTSTONE = LIGHT GRAY TO MEDIUM LIGHT
T R B R |

( (|
<200 ROP 0> R I <t Tl Gas 1K>; Meth/C}f!. ? > =i GRAY TO OCCASIONAL LIGHT BROWNISH GRAY;

P B B B | ey [RNNRRI

<50 vg WOB 0> C02 10K>,

VERY SLIGHTLY TOUGH TO MODERATELY DENSE

< Flare Ht. 100>

"""*"*"TO SLIGHTLY CRUNCHY TENACITY; IRREGULAR

[10400 MO/

'TO SUB-PLANAR TO EARTHY-HACKLY FRACTURE;
[ARRRNI

SUB-TABULAR TO SUB-NODULAR TO SEMI-

e

PLATY CUTTINGS HABIT; DULL TO EARTHY DUL

-L TO OCCASIONAL SEMI-SPARKLING LUSTER;

VERY SLIGHTY GRITTY TO VERY SLIGHTLY GRA

-NULAR; VERY SMALL AMOUNT OF COAL AND

CARBONACEOUS SHALE CUTTINGS VISIBLY EFFE

'"""""-RVESCING, POOR GRADE SILTSTONE VISIBE

GRADING WITH POOR GRADE SANDSTONE, VERY

THIN COAL LAMINAE VISIBLE IN SHALE CUTTI

[10500 MOz '= .

-NG, NO OTHER DISTINGUISHABLE STRUCTURAL
[ARRRNI

FEATURES PRESENT; ACCESSORY MINERAL
[ARRRNI

PYRITE PRESENT IN SAMPLE.

SANDSTONE = VERY LIGHT GRAY TO VERY LIGH

-T BROWNISH GRAY TO LIGHT BROWNISH GRAY

P A e

'WITH BLACK AND MODERATE BROWN HUES;
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QUARTZ DOMINATE FRAME WORK; PREDOMINATEL

=—Y GRAIN SUPPORTED WITH FEW LOOSE GRAINS

''"*"": CONSISTS OF CALCITIC CEMENTATION WITH

MODERATELY HIGH REACTION TO DILUTE HCL;

MATRIX CONTAINS 5 TO 7% DARK LITHIC FRAG

-MENTS; MEDIUM-COARSE TO VERY COARSE GRA

-INED; FAIR TO POOR SORTING; SUB-ANGULAR
[ARRRNI

'TO ANGULAR TO SUB-ROUNDED ANGULARITY;

LOW TO MODERATE SPHERICITY; VERY SMALL

=OF SHALE VISIBLY BEDDING AND VISIBLY EFF

-ERVESCING IN SAMPLE, NO OTHER SURFACE

FEATURES PRESENT; NO ACCESSORY MINERALS

PRESENT IN SAMPLE.

CARBONACEOUS SHALE = BROWNISH BLACK TO

DARK GRAY; TENACITY IS VERY BRITTLE TO

""""CRUMBLY; FRACTURES FROM SEMI SPLINTERY

"""""TO IRREGULAR TO SLIGHTLY PLANAR;

"""MCUTTINGS ARE TABULAR TO PLATY; EARTHY TO

DULL TO WAXY LUSTER; TEXTURE IS CLAYEY

"MUYSTRUCTURE.
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0090T
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(10900 MOz '=
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[11000MDg — == " P vt

SHALE = MEDIUM DARK GRAY TO MEDIUM

BLUISH GRAY WITH MODERATE YELLOW HUES;

TENACITY IS BRITTLE TO CRUNCHY; PLANAR

<0

""*MTO SPLINTERY TO OCCASIONALLY SLIGHTLY

BLOCKY FRACTURING; CUTTINGS ARE

=ELONGATED TO PLATY; EARTHY TO WAXY

"""MLUSTER; TEXTURE IS SMOOTH TO SILTY;

OK>!"""THICK STRUCTURE.

<0

<0

100K>

= =

100Ké‘\\\\\\

SILTSTONE = MEDIUM DARK GRAY TO BROWNISH

100

GRAY TO MODERATE OLIVE BROWN; TENACITY

100K>

IS DENSE TO SLIGHTLY BRITTLE; FRACTURES

FROM BLOCKY TO IRREGULAR; CUTTINGS ARE

"""MSLIGHTLY MASSIVE TO TABULAR TO WEDGELIKE
[ARRRNI

EARTHY TO WAXY LUSTER; TEXTURE IS GRITTY

TO SILTY TO OCCASIONALLY SLIGHTLY

GRANULAR; THIN STRUCTURE.

"*""MSANDSTONE WHITE TO MEDIUM GRAY TO LIGHT

"'"""BROWNISH GRAY; DOMINATE QUARTZ FRAMEWORK

HUWITH APPROXIMATELY 10% BLACK TO BROWNISH




00401

0080T

[11100 MO

BLACK LITHIC CLASTS INTERBEDDED; FINE TO
[ARRRNI

COARSE GRAINED WITH POOR TO SEMI FAIR

SORTING; SNUGULAR TO SUBROUNDED WITH LOW
[ARRRNI

SPHERICITY; MODERATE HARDNESS; MILD
[ARRRNI

REACTION WITH HCL SUGGESTS SOME CALCITE

"""""ICEMENT MATRIX; OCCASIONAL PIECES DISPLAY

GRAIN SUPPORT; CONTAINS THIN COAL VEINS;

AV

N\ AN

VN

/

NO VISIBLE BEDDING; TRACE AMOUNTS OF

"""""PYRITE PRESENT AS AN ACCESSORY MONERAL.

COAL = BLACK TO GRAYISH BLACK; TENACITY

IS BRITTLE TO CRUMBLY; FRACTURES FROM
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""""IRREGULAR TO PLANAR; CUTTINGS ARE

NODULAR TO WEDGELIKE; LUSTER IS SLIGHTLY

EARTHY TO RESINOUS TO POLISHED; TEXTURE
[ARRRNI

"'"""IS SMOOTH TO CLAYEY; THIN STRUCTURE;
[ARRRNI

GAS ASSOCIATED WITH SAMPLE.

""" CARBONACEOUS SHALE = DARK BROWNISH GRAY
[ARRRNI

'TO BROWNISH BLACK TO OLIVE BLACK; MODERA

"""""-TELY DENSE TO SLIGHTLY CRUNCHY TO VERY

SLIGHTLY BRITTLE TENACITY; IRREGULAR TO
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Flare Ht.

100>

100K>]

00K>

100K>],

il

SUB-BLOCKY TO SUB-PLANAR TO EARTHY-HACKL

-Y FRACTURE; SUB-TABUALR TO SUB-NODULAR

'TO SEMI-PLATY TO WEDGE LIKE CUTTINGS HAB

-IT; DULL TO EARTHY DULL TO OCCASIONAL

SEMI-SPARKLING LUSTER; SLIGHTLY CLAYEY

'TO VERY SLIGHTLY GRITTY TEXTURE; POOR GR

-ADE CARBONACEOUS SHALE VISIBLE BEDDING

'WITH POOR GRADE SANDSTONE AND COAL, POOR

GRADE SILTSTONE VISIBLE GRADING WITH POO

-R GRADE SANDSTONE, VERY SMALL AMOUNT OF

COAL VISIBLY EFFERVESCING IN SAMPLE. NO

OTHER DISTINGUISHABLE STRUCTURAL FEATURE

-S PRESENT; NO ACCESSORY MINERALS PRESEN

-T IN SAMPLE.

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

OCCASIONAL VERY LIGHT BLUISH GRAY; SLIGH

-TLY DENSE TO SLIGHTLY CRUNCHY TO BRITTL

-E TO OCCASIONAL CRUMBLY TENACITY; IRREG

-ULAR TO SUB-BLOCKY TO EARTHY FRACTURE;

OCCASIONAL MASSIVE TO WEDGE LIKE TO ELON

-GATED CUTTINGS HABIT; DULL TO EARTHY DU



00TTT

00ZTT

[11600 MO/

711500MD:_I [ T T R T B |

-LL TO OCCASIONAL SEMI-FROSTED TO SEMI-

MMMWAXY LSUTER; MODERATELY SMOOTH TO SLIGHT

-LY SILTY TEXTURE; 30% OF SAMPLE CONSIST

-ED OF COAL WHICH WAS VISIBLY EFFERVESCI
[ARRRNI

-NG, VERY THIN COAL LAMINAE VISIBLE IN

"""""'"CARBONACEOUS SHALE CUTTING, NO OTHER
[ARRRNI

""" DISTINGUISHABLE STRUCTURAL FEATURES PRES
[ARRRNI

""""-ENT; NO ACCESSORY MINERALS VISIBLY PRES

-ENT IN SAMPLE.
[ARRRNI

"""*""SILTSTONE = MEDIUM DARK GRAY TO BROWNISH
[ARRRNI

""*""MGRAY TO OLIVE GRAY; TENACITY IS DENSE TO

SLIGHTLY BRITTLE; FRACTURES FROM

""""IRREGULAR TO BLOCKY TO OCCASIONALLY

"*"MSLIGHTLY PLANAR; CUTINGS ARE WEDGELIKE
[ARRRNI

TO TABULAR; FROSTED TO EARTHY TO WAXY

LUSTER; TEXTURE IS GRITTY TO SILTY; THIN

""""MSTRUCTURE.

"""MSANDSTONE = WHITE TO VERY LIGHT GRAY TO

""" TRANSLUCENT; DOMINATE QUARTZ FRAMEWORK

WITH TRACE AMOUNTS OF DARK GRAY LITHIC
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""""HARDNESS; ABUNDENT LOOSE GRAINS IN

SAMPLE; VERY SLIGHT REACTION WITH HCL

""""SUGGESTS MOSTLY SILICA CEMENT; NO

'"""""\VISIBLE BEDDING; CONTAINS SOME

CARBONACEOUS SHALE INTERBEDDED.
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"""""SHALE = MEDIUM GRAY TO LIGHT OLIVE BROWN

'TO OCCASIONALLY DUSKY RED; TENACITY IS
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DENSE TO BRITLE; FRACTURES FROM PLANAR
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SMOOTH TO CLAYEY TEXTURE; THIN STRUCTURE

INTERBEDDED WITH CARBONACEOUS SHALE AND

"""MSILTSTONE AND SANDSTONE.

CARBONACEOUS SHALE = BROWNISH BLACK TO

GRAYISH BLACK; TENACITY IS BRITTLE TO CR

-UNCHY TO SEMI-DENSE; SUB-TABULAR TO SUB

-NODULAR TO OCASSIONAL WEDGE LIKE TO SEM

"""""-1-PLATY CUTTINGS HABIT; DULL TO EARTHY

"""*""DULL TO OCCASIONAL SEMI-SPARKLING LUSTER

; POOR GRADE SANDSTONE VISIBLE BEDDING

'WITH POOR GRADE CARBONACEOUS SHALE CUTTI

-NG, VERY THIN COAL LAMINAE VISIBLE IN

SHALE CUTTING, NO OTHER DISTINGUISHABLE

STRUCTRUAL FEATURES PRESENT; TRACE AMOUN

-TS OF ACCESSORY MINERAL PYRITE PRESENT

IN SAMPLE.

SILTSTONE = LIGHT GRAY TO LIGHT BROWNISH

GRAY TO VERY LIGHT BROWNISH GRAY; VERY

SLIGHTLY DENSE TO SEMI-BRITTLE TO SEMI-

CRUNCHY TENACITY; IRREGULAR TO SUB-PLANA
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-R TO EARTHY-HACKLY FRACTURE; SUB-TABULA

"""""-R TO SUB-NODULAR TO SEMI-PLATY CUTTINGS

HABIT; DULL TO EARTHY DULL TO OCCASIONAL

SEMI-SPARKLING LUSTER; VERY SLIGHTLY

"""""CLAYEY TO VERY SLIGHTLY GRITTY TEXTURE;
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POOR GRADE SILTSTONE VISIBLE GRADING WIT

-H POOR GRADE SANDSTONE, NO OTHER STRUCT

-URAL FEATURES PRESENT; ACCESSORY MINERA

"""-L PYRITE PRESENT IN SAMPLE.

"'"""SANDSTONE = MEDIUM GRAY TO BROWNISH GRAY

'"TO MODERATE OLIVE BROWN; QUARTZ

FRAMEWORK WITH APPROXIMATELY 10%

""""""BROWNISH BLACK LITHIC CLASTS INTERBEDDED

FINE TO MEDIUM SIZED GRAINS WITH FAIR

"""""SORTING; SUBANGULAR TO SUBROUNDED WITH

MODERATE SPHERICITY; HARD TO MODERATE
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HARDNESS; NO REACTION WITH HCL SUGGESTS

"***"SILICEOUS CEMENT; GRAIN SUPPORTED;
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"""""ABUNDENT LOOSE GRAINS IN SAMPLE; NO
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\VISIBLE BEDDING STRUCTURE; CONTAINS SOME

CARONACEOUS SHALE AND SHALE INTERBEDDED:;
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""""IRREGULAR TO BLOCKY TO SLIGHTLY

Flare Ht.

""""MSPLINTERY; CUTTINGS ARE TABULAR TO PLATY

"""MLUSTER IS EARTHY TO RESINOUS; SILTY TO

SMOOTH TEXTURE; THIN TO SEMI THICK

""""MSTRUCTURE.
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EIENEREEY 'TO OCCASIONALLY VERY DUSKY RED; TENACITY
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[12500MDm ' == " P !

"""MSTRUCTURE.

e e 11
-
e e 11

e e 11
-

e e 11

-

e e 11

-
t .

SHALE = VERY LIGHT GRAY TO LIGHT GRAY TO

"""""OCCASIONAL VERY LIGHT BLUISH GRAY; VERY

"MUNSEIGHLTY DENSE TO SLIGHTLY BRITTLE TO
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"""VERY SLIGHTLY CRUMBLY TENACITY; IRREGULA

-R TO SUB-PLANAR TO OCCASIONAL SUB-BLOCK

"""""-Y FRACTURE; SUB-PLATY TO WEDGE LIKE

TO MOSTLY SMALL CUTTINGS HABIT; DULL TO

""EARTHY DULL TO OCCASIONAL SEMI-FROSTED
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= TO SEMI-WAXY LUSTER; MODERATELY SMOOTH

“ITO VERY SLIGHTLY SILTY TO SEMI-CLAYEY
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"""""TEXTURE; NO VISIBLE LAMINAE OR OTHER DIS

I Y D Y e
0022T
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] NNy

"""-TINGUISHABLE STRUCTURAL FEATURES PRESEN

= """*"*"-T, TRACE AMOUNT OF ACCESSORY MINERAL

=== 1

=== 1

PYRITE PRESENT IN SAMPLE.

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.









