Well Name
Location
State
Country

APl Number
Region
Spud Date

Surface Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Décollement
Consulting

ECK 12-90-1 #1

Colorado

Cco

USA
05-051-06107
Coal Basin
9/21/12

39.04817 LAT
-107.39072 LONG

7543
415 To 4743
MV Group, COZ, COR

Water

Inc.

Scale: 5"/ 100’
Measured Depth Log

County

Rig

Field

Drilling Completed

K.B. Elevation

Total Depth

Gunnison

Frontier #4

BULLMTN UNIT

10/03/12

7567

4743

Company SG Interests

Address 100 Waugh Dr., Ste 400
Houston, TX 77007

Operator




Name Albert Haertlein

Company SG Interests

Geologist

100 Waugh Dr., Ste 400

Houston, TX 77007

Mudlogger

Mike Mueller

Decollement Consulting

Other

7 UNKNOWN

ENFFENFNEN ANHYDRITE
ENENEEEEEN GYPSUM
EEEEEEEEEE SALT
f======—=== SIDERITE or LIMONITE
=T LIMESTONE

Rock Types

B DOLOMITE
& sososoa CHERT
H COAL

T o+ T o+ MARLSTONE

__——___— SHALE GRAY
IS SHALECOLORED
SILTSTONE
SANDSTONE

LSRN TILL
AT BENTONITE
R TUFF
NN GNEOUS
WESEESENEE METAMORPHIC

Fossils

ALGAE

= AMPHIPORA
—— BELEMNITE
«~ BIOCLASTIC
4 BRACHOIPOD
“T~ BRYOZOA

% CEPHALOPOD
= CORAL

i&» CRINOID

% ECHINOID

o= FISH

LB FORAMINIFERA

F FOSSIL
& GASTROPOD

& OOLITE

& OSTRACOD

= PELECYPOD

& PELLET

o PISOLITE

£ PLANTREMAINS

T PLANT SPORES
% SCAPHOPOD

m STROMATOPOROID

Minerals

£ ANHYDRITIC

' ARGILLITE GRAIN

B BENTONITE

" BITUMENOUS SUBSTANCE
oy BRECCIA FRAGMENTS

L CALCAREOUS

® CARBONACEOUS FLAKES
4 CHTDK

& CHTLT

== COAL - THIN BEDS

< DOLOMITIC

+ FELDSPAR

# FERRUGINOUS PELLET

= FERRUGINOUS

__________ CLAYSTONE o C ‘o CONGLOMERATE
—_—__—__ SHALE i o, P = BRECCIA
Accessories
— ARGILLACEOUS -~ GLAUCONITE

“» GYPSIFEROUS

" HEAVYMINERAL

K. KAOLIN

™ MARLSTONE

£ MINERAL CRYSTALS
= NODULES

*# PHOSPHATE PELLETS
F PYRITE

H SALT CAST

.- SANDY

“ SILICEOUS

- SILTY

" TUFFACEOUS

Stringer

ese ANHYDRITE STRINGER
sfond BENTONITE STRINGER
= COAL STRINGER

mEmmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
——= LIMESTONE STRINGER
- MARLSTONE (CALC) STRG
— MARLSTONE (DOL) STRG
=1 SANDSTONE STRINGER
—— SHALESTRINGER

== SILTSTONE STRINGER

Oil Show

[ DEAD

& EVEN

22 QUESTIONABLE

i SPOTTED STAINING

Porosity

~5 MOLDIC

0 ORGANIC
P PINPOINT

.+ VUGGY

Engineering

& BIT

+ CONNECTION (LEFT)

Other Symbols

+
A FAULT

FORMATION TOP
4% GAS SHOW

(RIETUAN] MN DEPTH

NORMAL FAULT
OIL SHOW

OVERTURNED STRATA

s

REVERSE FAULT

{:] WIRELINE TESTED - LEFT

E} WIRELINE TESTED - RT

Rounding

A ANGULAR
F' ROUNDED

d SUBANG

" SUBRND

E EARTHY

Fx FINELYXLN
% GRAINSTONE

L LITHOGRAPHIC

M MICROXLN
M= MUDSTONE

P% PACKSTONE

4= WACKESTONE




E EARTHY
@ FENESTRAL

F FRACTURE
* INTERCRYSTALLINE

 INTEROOLITIC

B CONNECTION (RIGHT)
4BB] CONNECTION GAS

- CORE-LOST
l CORE - RECOVERED

-= DSTINTERVAL

=
‘ SIDEWALL CORE (LEFT)
' SIDEWALL CORE (RIGHT)

# SLIDE
SURVEY

i TRIP GAS

Textures

B% BOUNDSTONE
i CHALKY

< CRYPTOXLN

Sorting

1 MODERATE
P POOR

L) WELL




Total Gas & Chromatograph
>
ROP % § % G?;S1 _— Inter|
ROF Depth é % Lith 5 s | Lit: Lithology Descriptions
GAMMA - === == @ a = C2
= B (e} C3
@ co®ggligf c4
- 380 All Depths according to
: Drillers Tally. Gas
| Dectection by Mudlogging
- 390 Systems MLogger Model
; TGC SS# ML-430.
'\ Samples collected @ 30
: 400 foot interval by drilling
o A I PO , 0 GAS (units) %0 crew and lagged back by
U |' GAl A (UNILS) 20U U CLI=Ca1(FFIMT) 2000 mud|ogger One man
410 mudlogging commenced
9 5/8 Casing set (09/25/12VID}F 9/25/2012 @ 0200 hours.
L3
| Bit#:2 420
- Type: Hughes Q505H2X-++
| Size: 81/2 Wasatch Fm
- Depth In: 415’ —
—Jets: 7x11 430
—S/N:’7908064 |
/"\' 415-450 SS: gn gy It brn, f
= 440 gr, g srt, hd brit w
-y f cementd, occ carb flake,
)/ i stoney cuttings.
1 ‘) 450
foy
) B 450-470 SS- Sd f gr vig
‘\/ = 460 aren ss w silic cem,
L gluac,tr carb mat, Sd:
‘\ med-c clr gtz sub ang blk
3\, 470 grns. ns.
yd
i .
: WOB: 24— 480 ——>4ECG 24 u
RPM: 60| 470-500 SS: slt-vfg Sd: wi
SPM: 150 | med - ¢ sd, com gluc, gy -
H PP: 1,160——1 490 clr- off whi, occ carb mat,
s tr calc, red stn, ns. Sh:
) . gy-brn, cly, ind, n calc, ns.
— 500 MW 8.6 VIS 28
‘Note: Driller correcting Depthy,.
5 feet increase at each, | |
connection 510 500-530 SS: gy slt-vfg, Sd
17 wi med - ¢ sd, com gluc,
L gy - clr- off whi, occ carb
- 520 mat, tr calc, com hem red
| stn, ns. Sh: gy-brn, cly,
:" ind, n calc, ns.
530
\ ';
~ 540
3 530-560 SS: gy slt-vfg, Sd
. wi med - ¢ sd, com gluc,
}‘ 550 gy - clr- off whi, occ carb
. mat, tr calc, com hem red
fa stn, ns. Sh: gy-brn, cly,
: ind, n calc, ns.
- 560
| : -
{ '
P 570
{ "
[ | £




R

580

-

-~r

-
-

590

REPRANED E

e

600

D ©

610

620

630

640

650

660

670

SPM:740 ||

PP: 109 —

WOB: 477 F
RPM: 60—

680

»690

700

710

A4 RIS

720

730

Ny

740

750

760

770

780

790

l+—*Mesa Verde Fm—

GAS (IIF\"‘C) 90

C1=C4(PPM) 9000

~,
\ | Trap Serviced

{carb leaf mat, ind, blky,

ns. Sh: brn mudst wi blk

C
=+ 88u C1: 7,662 ppmpgs

(— c2: ]
o 2: 1090 ppm

Toicut. Coal: jet blk, blky,

——

I
560-590 Sd: clr off wh, sb

ang sb rd, med-c, wk
cem, ns. Sh: brn-gy- slty-
cly, ind, ns.

590-620 Sd: clr off wh, sb
ang sb rd, f gr-med, wk
cem, ns. Sh: brn-gy- slty-
cly, ind, ns.

620-650 Sd: clr off wh, f

gr-med, wk cem, sb ang
sb rd, glauc, hem stn, blk
stn, tr carb, ns-tr show, nc
cut. Sh: brn-dk gy- slty- cly
carb mat, ns.

:1650-680 Sh: brn mudst w
.- blk carb leaf mat, ind,

blky, nsoc. Sltst: gy off gn,

T gluc wi com slt, plty frm fri
ins. Sd: aa, f-med p srt

min stnd gtz, ns tr show.

680-710 Sd: clr, off wh,

f-med p srt min stnd qtz,
ns-tr show. Sltst: gy off gn
gluc wi com slt, plty frm fri
ns. Sh: brn mudst wi blk

nsoc, tr show.

710-740 Sd: clr, off wh,

f-med p srt min stnd qtz,
ns-tr show. Sltst: gy off gn
gluc wi com slt, plty frm fri

carb leaf mat, ind, blky,
nsoc, tr show.

740-770 Sd: clr, off wh,
f-med p srt min stnd qtz,
ns-tr show. Sltst: gy off gn
gluc wi com slt, plty frm fri
ns. Sh: brn mudst wi blk
carb mat, blky, nsoc.

770-800 Sd: Wh, clr, gy. f
gr- med gr, fr srt, carb
stng, org-rthy-intgr por. nc

carb textr. Sh: gy, slty,
hllkyy eft_frm nAa A1t Qlinht



800

IMA-(units) 350

810

820

MEBNAPSUNRREXS e

830

840

850

~

860

e am

870

Wl S — L

I I N .

MD:875" | |,
TVD: 875 =
Inclination: 0.5 °

- 880

ol a=

WOB:4-6— |

- 890

RPM: 60

PP: 690

SPM:123 |

.

900

-

“n

A

910

e

s

920

S LR
-

cA
.

S

930

950

960

970

980

990

1,000

1,010

%,

S~

\ —
r‘Ac/mse/J 62u 90

o 800-830 Sd: Wh, clr, gy. f

U fl'L‘l (FFIYT) 00U
2
N
<
N
/
L
\
[d
.
P
Id
Sy
(
Z
>
f{
/
N
{
Qote Gas Scale Change |
C1=C4(PPM) 50000

4EE58u

=2 217u

—_Z7C1. 17,720 ppm_|

C2: 3,030 ppm— -

‘().103u
\
)

MW 9.0 VIS 37—
) GAS (units) =
GAS (units)
C1-C4/(PPM) 50000

i A B e =

gas show.

gr- med gr, fr srt, carb
stng, org-rthy-intgr por. nc
cut. Coal: jet blk, blky,
carb textr. Sh: gy, slty,
blky, sft-frm, no cut.

830-860 Sd: Wh, clr, gy. f
gr- med gr, fr srt, carb
stng, org-rthy-intgr por. nc
cut. Sh: gy, slty, blky,
sft-frm, no cut. Coal: jet
blk, blky, carb textr.

860-890 SS: gy. f gr, slt,nf
srt, occ carb, gluac, no
cut. Sh: gy, slty, blky,
sft-frm, no cut. Sd: wh clr,
fg, med srt, occ blk carb
mat. nsoc.

890-920 SS: gy, f gr, cem
hd blky, abund carb mat,
com pyr, intbd wi sltst.
Sltst, gn gy, gy, brn, org,
com carb, occ pyr, 2ndry
pyr fill-cem. Coal: lig, leaf
mat, assoc wi pyr. Pos
frac por. nfsoc- gas inclg
C1 C2.

920-950 SS: wh, off wh,
gy, salt and pepper gtz
grs & blk carb flakes &
arg mud litho grs, vig-f gr,
random srt, ark, frm fri,
isotropic hbt, blky, nsoc.

950-980 SS: wh, off wh,
gy, gtz grs & blk carb
flakes occ arg mud litho
grs, vig-f gr, frm fri, blky,
nsoc.

980-1010 SS: wh, off wh,
gy, gtz grs & blk carb
flakes occ arg mud litho
grs, vig-f gr, frm fri, blky,
nsoc. Sh: brn mudst, sli
calc, occ carb, no cut.




1,020

1,030

1,040

1,050

1,060

.=

1,070

1,080

1,090

e Emmm mammm e UD LN S UNELY JEENP URG TSNPy
.

.7 woB:68 |
) RPM: 66

-

~

J>PP: 1,050

-

1,100

+SPM 126:_1!110

1,120

* 130

-/ .--MD: 1,140" n

-\ *~._Inclination: 0.75 ° |

1,140

1,150

1,160

1,170

1,180

1,190

[T T+ T rdp e WOB:5-7 ¢
(03 GAMMA(RPM: 60-640]
¢ S SPM:i121
; PP: 1,010

1,200

- 1,210

Y

C8 e

1,220

1,230

—~

ar N

—
— > 0BG 194u

/

J—

— & 31

7
AN

)

J
V4
\

{

L

N\
—
~—_

N\

"7 C2: 5,915 pom

~~. 375U S :
-~ C1: 13,581 ppm=~Z—

L 384 u
C1: 32,405 ppm—{::

Y C2: 6070 ppm g0 |

N R pPPM-_s00-|

IU l CLI=Ca1(FFIMT) JU0UU

AL N

148
1

/
AN
)

1010-1040 SS: wh, off wh
ay, gtz grs, vfg-f gr, occ
mud -arkos, frm fri, wk
cem, blky, nsoc. Sh: brn
mudst, sli calc, occ carb,
no cut.

1040-1070 SS: wh, off wh
ay, gtz grs, vfg-f gr, occ
mud -arkos, frm fri, wk
cem, blky, nsoc. Sh: brn
mudst, sli calc, occ carb,
no cut.

1070-1100 SS: wh, off wh
gy, gtz grs, vig-f gr,sub
aren,frm, cem, blky, nsoc.
Sh: brn mudst, occ carb,
no cut.

1100-1130 Sd: wh, off wh
ay, gtz grs, vfg-f gr,
aren,wk cons uncons,
abund kaol, nsoc.

1130-1160 Sd: wh, off wh
ay, gtz grs, vfg-f gr,
aren,wk cons uncons,
abund kaol, nsoc.

1160-1190 Sd: wh, off wh
ay, gtz grs, vfg-f gr,
aren,wk cons uncons,
abund kaol, nsoc. Sltst:
olv brn, frm, abunt carb
flks, nfsoc, c1, c2 gas.

1190-1220 Sd: wh, off wh
ay, gtz grs, vfg-f gr,
aren,wk cons uncons,
abund kaol, nsoc. Sltst:
olv brn, frm, abunt carb
flks, nfsoc, c1, c2 gas.

1220-1250 Sd: wh, off wh
|

Av At Aare vfalf Ar



e

1,240

1,250

\~

1,260

1,270

1,280

1,290

1,300

1,310

1,320

1,330

1,340

. 1,350
V_E
D 1,360
(1
iy
7 .
C > 1,370
L N
- s,
(f "
Y > 1,380
\ A
< N
\) .
{ 1,390
1,400

) RAP (min/ft
+—ROP-{rmin/f)

MMA(units)

1,410

1,420

1,430

L 1,440
-

- 1,450

) 124u
.- jx/’
[
NS
- @60
'MWI19.1 VIS 55 MWO 9.2 VIS
152
VA
\\
P 4 {EE71u
)
H)
i
(
\
),
)
MW 9.1 VIS 50—
)
Y 4
J
/
4H32 u
0 \;:-‘\.'-‘::IP:IP:‘:;) 50000::
\
)
/
~
\
f> {EE92 u

57

| . .
"MWI19.1 VIS55 MWO 9.2 VIST::

A =
aren,wk cons uncons,
abund kaol, nsoc. Sltst:
olv brn, frm, abunt carb
flks, nfsoc.

1250-1280 Ss: wh, It gy,

vfg-f gr, arkc, cons, sft fri,
carb mat, nsoc. Sltst-sh:
olv brn, brn, frm, abunt
carb flks, nfsoc.

:11280-1310 Ss: wh, It gy,
.:{vfg-f gr, arkc, cons, sft fri,

carb mat, nsoc. Sltst-sh:

jolv brn, brn, frm, abunt

100 u carb flks, nfsoc.

1310-1340 Ss: wh, It gy,
vfg-f gr, arkc, cons, sft fri,
carb mat, nsoc. Sltst: olv
brn, brn, frm, abunt carb
flks, nfsoc.

::11340-1370 Ss: wh, It gy,
-1vig-f gr, arke, cons, sft fri,

carb mat, nsoc. Sltst: olv
brn, brn, frm, abunt carb

flks, nfsoc.

1370-1400 Ss: wh, It gy,
vfg-f gr, arkc, cons, sft fri,
carb mat, nsoc. Sltst-sh:
olv brn, brn, frm, abunt
carb flks, nfsoc.

.| 1400-1430 Ss: wh, It gy,
:vig-f gr, arke, cons, sft fri,

carb mat, nsoc. Sltst: olv

‘1brn, frm, abunt carb flks,
-Infsoc.

11430-1460 Ss: wh, It gy,
::{vfg-f gr, arke, cons, sft fri,

carb mat, nsoc. Sltst: olv




¥
Dk

R

N
\/V

1,460

.

- 1,470

:MD: 1,465 | |
-Inclination: 0.25 °—

-
.

AL

- 1,480
‘/:- 1,490
|\
=

- 1,500
{ —~ 1,510
\ !
\ )
< -"
I/ X 1,520
| S
( R
\\ !
= 1,530
\ r
| Zl
- 1,540
< 1,550
> R
( L
< SN
," = 1,560
\ (\
- 1,570
"’ e 1,580
) ;
) AR
() ™~
( : 1,590
( 1
S
\ X
) I 1,600
m. 'WOB: 8-9 ¢ m
, RPM: 65%7
?:SPM”?“* 1610
% PP: 1,140 ] "
( N
(1.~
(
> 1,620
[§ '
‘:‘ 1,630
{ {
> [ %
1,640
[ K
ve 7 1,650
’ ¥
1,660
1,670

(
MW!19.0 VIS 55 MWO 9.2 VISH
57
1
\
9150
C1:8,341 ppm~ || |
C2: 806 ppm
P
\
N
)|
{
|
(
\
Y
-~
)
\
)
[ GAS{units)
\ y A i
l\ C1=C41(PPM)
)
)
/
\
\
|
\
|
N
; {) 150u :
C1: 13,126 ppm—|
N\ C2: 1,942 ppm |
)

brn, frm, abunt carb flks,
nfsoc.

1460-1490 Ss: wh, It gy,
vfg-f gr, arkc, cons, sft fri,
carb mat, nsoc. Sltst: olv
brn, frm, abunt carb flks,
nfsoc.

1490-1520 Ss: wh, It gy,
vfg-f gr, arkc, cons, sft fri,
carb mat, nsoc. Sltst: olv
brn, frm, abunt carb flks,
nfsoc.

1520-1550 Ss/Sd: wh, It
gy, vfg-f gr, arkc, cons-
uncons, sft fri, carb mat,

:1nsoc. Sltst: olv brn, frm,

abunt carb flks, nfsoc.

1550-1580 Ss/Sd: wh, It
gy, vfg-f gr, arke, cons-
uncons, sft fri, carb mat,

:insoc. Sltst: olv brn, frm,

mabunt carb flks, nfsoc.

1580-1610 Ss/Sd: wh, It
gy, vfg-f gr, arke, cons-
uncons, sft fri, carb mat,
nsoc. Sltst: olv brn, frm,
abunt carb flks, nfsoc.

11610-1640 Ss/Sd: wh, It
:1gy, vfg-f gr, arkc, cons-

uncons, sft fri, carb mat,
nsoc. Sltst: olv brn, frm,

:*1abunt carb flks, nfsoc.

::11640-1670 Ss/Sd: wh, It
-1 gy, vfg-f gr, arke, cons-

uncons, sft fri, carb mat,

;i nsoc. Slist: olv brn, frm,
..1thinly bdd coal, nfsoc.




v

2 1,680
1,690
109/26/12 N
= - 1,700
<C ]
> M
)) S
( — 1,710
\ -
) A
)/ i 1,720
\ B
/ 4
Hx ks >
>4 - 1,730
[l U
= ¢
(( ]
? X 1,740
C
N e
A\ &
72 = 1,750
S
S
> 1,760
re P 1,770
5 e
<l -l
A
- 1,780
<~ 1,790
e 21
——
R\ '
ol 2 _.‘;“P {rpin/f) 8 1,800
0 (( \:— GAMMA(units) 350
[
( H 1,810
[
\ st
> e
s - 1,820
>
T
L.
> 1,830
=
b EEEN
\§ 1,840
/
[N
1,850
|\ s
N
i
< = 1,860
< <.
S N
< | I
1,870
N A
——-+ 1,880
< >
1,890

~

TV

2
LI

v

T—— @301u |-

—

g5

A\

MWI19.1 VIS 43

GAS (units)
GAS-(units)

[

C1=C4(PPM) 50000

11670-1700 Ss/Sd: wh, It
“1uncons, sft fri, thinly bad
“lcarb mat, nsoc. Sltst: olv

:1brn, frm, thinly bdd coal,

:11Ss/Sltst, no cut.

+ frm,carb mat, nfsoc.

1730-1760 Ss/Sd: wh, It

:131790-1820 Ss/Sd: wh, It

“:Juncons, sft fri, carb mat,
:1sli kaol, occ glau, nsoc.

2| 1820-1850 Ss/Sd: wh, It
‘*luncons, sft fri, carb mat,

:5 Sltst: olv brn, frm, carb

-1 1850-1880 Ss/Sd: wh, It
19y, vig-f gr, arke, cons-

.juncons, sft fri, carb mat,
“Isli kaol, occ glau, nsoc.

:/1880-1920 Ss/Sd: wh, It

gy, vig-f gr, arkc, cons-

nfsoc. Coal: blk strg in

1700-1730 Ss/Sd: wh, It
gy, vfg-f gr, arkc, cons-
uncons, sft fri, carb mat,
nsoc. Sltst: olv brn,

gy, vfg-f gr, arkc, cons-
uncons, sft fri, carb mat, tr
pyr nsoc. Slist: olv brn,
frm,carb mat, nfsoc.

1760-1790 Ss/Sd: wh, It
gy, vfg-f gr, arkc, cons-
uncons, sft fri, carb mat, tr
pyr, occ glau, nsoc. Slist:
olv brn, frm, carb mat, tr
pyr, nfsoc.

gy, vig-f gr, arkc, cons-

Sltst: olv brn, frm, carb
mat, nfsoc.

gy, vfg-f gr, arkc, cons-
sli kaol, occ glau, nsoc.

mat, nfsoc.

Sltst: olv brn, frm, carb
mat, nfsoc.

gy, vig-f gr, arkc, cons-
uuncons <ft fri carb mat




T = (EE R ":sli kaol, occ glau, nsoc.
; 3 1,900 — 'Z ::{Sltst: olv brn, frm, carb
)\' it — _:mmat, nfsoc. Sh: brn gy
— — : clystn, ind, blky, nsoc.
N = 1,910 -
5 iy » \
3
Z [ ’ | 160y
( 2 1,920
pJ 5
=
¢ \ ¢
| 1,930 : \ﬁ 1920-1950 Sd: off wh, gy,
bl i & 156U ] vig-f gr, w srt, kaol cly,
: \( C1: 13,899 ppm._| com carb flks, n calc,
N 1940 : 2 C2:1,754 ppm | nsoG
i ; - = : P : .
< — = .
' —— —_ -
v — - . :
— = 1,950 I S 1950-1980 Sh: dull gn gy
P — i P It brn, arg, flky, frm, occ
\ 4 - ® ) slty, sli org n calc, nsoc.
H = [ Sd: off wh gy, vfg, g srt, sl
- 1,960 ——— —— { , vfg, ,
D ————_ D kaol,occ carb flk, nsoc.
K — : 248 u Sltst: olv brn, carb mat
3 ———— ; //01: 22,123 ppm- | nfsoc.
,:‘ 1,970 = B ' (/( C2: 2,744 ppm__|
: = F ) .
\; — F P 1980-2000 Sd: off wh gy,
1,980 — S
/(‘t — )] vfg, g srt, sl kaol,occ carb
o = : flk, nsoc. Sltst: olv brn,
; — : carb mat, nfsoc. Sh: dull
= 1,990 —
PR ’ L gn gy It brn, arg, flky, frm,
(4 v [ :; occ slty, sli org n calc,
N — 'MW19.2+ VIS 43 MWO 9.3+ |
[ | — VIS 42 nsoc.
2 2,000 = ;
2 \ 8 T | GAS (units) 500
MD: 2,0007/0B: 7-8;4 | 6 s_ww—se% 52523082835550
Inclination: 0.75 4 | Y 4 [oen a1 2000-2030 Sd: off wh gy,
l SPM: 125 _#5 g1 4 vig, g s, sl kaol,occ carb
{ et PP: 1,130 | /' flk, nsoc. Sh: dull gn gy It
<l S~ brn, arg, flky, frm, occ slty,
S 5020 :ysli org n calc, nsoc. Sltst:
p BRI :
1D R / JCoal: blk, blky, frm brittle,
P 2,030 fis.
(I ! :
= ] 2030-2000 Ss: off wh,
} ’,'\ » 00 \' salt and pepper vig, g srt,
[ < T N N - sft fri wk cmt, sl kaol,
Vo X P 4 Bl .
{ = - {Note Gas Scale Change |:. abunt carb flk, nsoc. Sltst:
)\ |2 : :- olv brn, carb mat, nfsoc.
= 2,050 - T == Sh: dull gn gy It brn, arg,
N I e 100 flky, frm, occ slty, sli org n
D CLI=Ca1(FFIM) 1000UUU ’ ’ ’
{ i calc, nsoc.
= 2,060
[d S ’
5 N YT i
\L
/.’ £
F\ 2,070 {

s :: . 2060-2090 Ss-Sd: off wh
i o 2080 ( sli salt and pepper vfg, g
< 3 ’ { srt, sft fri wk cmt, com
<‘« r uncons, sl kaol, carb flks,

[N nsoc.

2l 2 2,090

2 2100 -2 2090-2120 Ss-Sd: off wh
)i ‘:' - /)’ sli salt and pepper vig, g

< hRLN L srt, sft fri wk cmt, com

$ = 2110 - uncons, sl kaol, carb flks,
<>'_ -7 ’ nsoc. Sh-Sltst: olv gy-brn,
A ecltv ora oce carb nltv frm




e e

cuttings, no cut.

2,120

2120-2150 Sd: off wh gy,
vfg, g srt, wk cmt,
uncons-sft fri, sl kaol, occ
carb flk, nsoc. Sh: dull gn
gy It brn, arg, flky, frm, occ
slty, sli org n calc, nsoc.
4 Sltst: olv brn, carb mat,

2,130

2,140

N C1: 57,232 ppm-

7T _TIC2: 21,341 ppm  [M— . nfsoc. Coal: bk, blky, frm
2,150 brittle, fis.

R e
2,160 ‘ L2

2 G

" ) &205 4 2150-2180 Sd: whi-gy, f
2170 i 4 gr, w srt, sft fri com

’ : g uncons, com carb flks, no

o | cut. Sltst: olv brn, org slty

2180 L carb flks,no cut.

0y

1,019 y==———"1

C1: 87,540 ppm—
C2: 14,420 ppm__|

2,190

2180-2210 Ss-Sd: off wh
sli salt and pepper vig, g
srt, sft fri wk cmt, com
uncons, sl kaol, carb flks,
nsoc.

- 2,200

GAS (units) 1000

D D

1_calropm 10
CI=C4(PPIM) 100000

- 2,210

MWI 9.4+ VIS 43 MWO 9.4+ | no cut.

VIS 41
L

>
—

L 2,220
| [
— 2210-2240 Ss-Sd: off wh
LS04 2,230 MWI9.4 VIS 41 MWO 9.4+ VIS sli salt and pepper vfg, g
4-'% 41 srt, sft fri wk cmt, com
% L J uncons, sl kaol, carb flks,
é/—— 2240 g nsoc.
\
S 2240-2270 Ss-Sd: off wh
Vi 2,250 : sli salt and pepper vfg, g
("', 0 srt, sft fri wk cmt, com
A ! » :duncons, sl kaol, carb flks,
,_.‘_k> 2260 P m nsoc. Sh-Slistn: olv gy
Y ERT ] brn, flky, sli frm, org, carb
| S, flks. Coal: blk, blky, stri,
(/\ ;‘. 2270 ] no cut.
y i — 2270-2300 Ss-Sd: off wh
k@ ——_ sli salt and pepper vig, g
——— 2.280 ——— ] srt, sft fri wk cmt, com
C E:E: uncons, sl kaol, carb flks,
] — nsoc. Sh-Sltstn: olv gy
/4—'.) 2290 ——— ¢ brn, flky, sli frm, org, carb
e ———— flks. Coal: blk, blky, stri,

- - 2,300

2300-2330 Ss-Sd: off wh
sli salt and pepper vig, g
srt, sft fri wk cmt, com
uncons, sl kaol, carb flks,
~Insoc. Sh-Sltstn: olv gy
brn, flky, sli frm, org, carb
::1flks. Coal: blk, blky, stri,
no cut.

%} 2,310

VV
\

"\
.
:
A}

2,320
.

Yl

b

p)
T(D &E197 u

Al

-lao

¥

2,330

A

ONANDRARN e QA Aff wh

/



MMM MMM M

N L B sli salt and fg, g
L 2340 L > : salt and pepper vfg, g
=1 1. srt, sft fri wk cmt, com
’> uncons, sl kaol, carb flks,
N 2,350 S nsoc. Sh-Sltstn: olv gy
y -* ’ A criniaiidrn, flky, sli frm, or b
- : B , fIky, , org, carl
31 L bk i (s, Coal: blk, blky, stri,
-, N P -
S - ' no cut.
S —— 2,360 H k
Z 3 y
Y : ;/é _ 2360-2390 Ss-Sd: off wh
SRR 2370 . i Sli salt and pepper vfg, g
12 ’ pinmmiiiiiiert, sft fri wk cmt, com
& uncons, sl kaol, carb flks,
= 2380 MWI 9.4+ VIS 43 MWO 9.6+_| nsoc. Sh-Slistn: olv gy
)\ N , VIS 4+ T brn, flky, sli frm, org, carb
7= . =96 U flks. Coal: blk, blky, stri,
D EEIRE LN no cut
—— 2,390
<
£
Z
— 2,400 -
R A T s o 00 ) 1000 2390-2420 Ss-Sd: off wh
(3‘.nl~2:n\ its) 350 c1: 34312 ppmi sli saflt fa.nd }fepper vig, g
L C2: 4.640 ppm | srt, sft fri wk cmt, com
2,410 , pp
____-?: uncons, sl kaol, carb flks,
? nsoc. Sh: dk brn, plty, frm
/> .-;:‘ ».420 org, carb.
\ ___— 3
%5— ( 2420-2450 Ss-Sd: off wh
4.__ 2,430 { sli salt and pepper vfg, g
R 2 srt, sft fri wk cmt, com
:“.”’ uncons, sl kaol, carb flks,
= 2,440 nsoc. Sh: dk brn, plty, frm,
- '> org, carb. Sltst: dk olv gy, |
5 [ ( blky, frm, occ carb flks, no
= 2,450 S cut.
- s 4EE150 u
L
.'\ 2450-2480 Ss-Sd: off wh.
( B0 » 460 : sli salt and pepper vig, g
(\ o ’ srt, sft fri wk cmt, com
AT L uncons, sl kaol, carb flks,
r41> » 470 nsoc. Sh: dk brn, plty, frm,
? R ’ org, carb. Sltst: dk olv gy, |
v : blky, frm, occ carb flks, no
5 g .7 904*Coal Ridge Grp® cut.
T 2,480 N\
/ .
P X )}
o ; 2480-2510 Ss-Sd: off wh.
~ 2,490 o A U sli salt and pepper vig, g
) S srt, sft fri wk cmt, com
N : ) )?33 22 985 pom uncons, sl kaol, carb flks,
}: 2,500 - EZ 6518 p&m nsoc. Sh: dk brn, plty, frm,
/\ 3 w4 i PPm— org, carb. Sltst: dk olv gy, |
> . A Py blky, frm, occ carb flks, no
P—— 1 : PR O u—
T TOH Tishoygars — 70 | - STG 860 U - .
<" — ) e—— = =
\| P 2,520 —— V.- I REEEEEE .
- = —— Sy 2510—25.40 Ss: wh, vfg, g
,/_75 — 3 =i srt, sft fri, cmt, occ gluac,
< 2530 - - sl kaol, carb flks, nsoc.
MD: 2,531 = —— L\tﬂf:NI 9.1 VIS41 MWO 9.2 VIST o = Sh: dk brn, plty, frm, org,
Inclination: 0.75 o] :: N carb. Sltst: dk olv ay, blky,
510 — %‘ frm, occ carb flks, no cut.
. = ) T B
— P ——
_ — . {
- 2,550 — e
— l 2540-2570 Ss: wh, vfg, g




== — sri, sft fri, wk cmt, sl kaol,
(? 2,560 —— carb flks, nsoc. Sh: dk
— — P 4 brn, plty, frm, org, carb.
vl = <« Sitst: dk olv gy, blky, frm,
\Q 2570 — ‘7 occ carb flks, no cut.
T . 2 966 U |
T = =4
- 2,580 —F
t —\ 2570-2600 Ss: wh, vfg, g
? : (( srt, sft fri, wk cmt, sl kaol,
(B 2,590 H < carb flks, nsoc. Sh: dk
; 5 ’ . N brn, plty, frm, org, carb.
C - HIIE( ¢ Sltst: dk olv gy, blky, frm,
\’5 2,600 X S~ occ carb flks, no cut.
0 \ RAP (min/ft. 8 ? [
U\‘\“—'I—)L.A?‘.?'in (units) 350 — Ua M {E5| o
‘/ . s 953 U -
I-' 2,610 — 7 { =
Teall — : P .
3 R N B o 2600-2630 Sh: gy-brn,
JAEN 2620 e : )) frm, blky, slt-cly, sli org, n
L= — Y —— 1 22 o500 . .
__________ Y “ calc, no cut. Ss: off whi,
g_ —— Ly k; 2%281 ppm || vfg, cmnt, occ carb flk,
5 ——————— : Le 4,090 ppm——1.. ~:{nfsoc
- 2,630 —— 4 : : :
L N ’ . Y
. - ————— e S U
A 2600 | [
== ————— ' _
T 1 ——— 2630-2660 Sh: gy-brn,
= 2,650 . frm, blky, slt-cly, sli org, n
NS " ) calc, no cut. Ss: off whi,
K )\_, ————_— ( vfg, cmnt, occ carb flk,
:,- Rig Service T 2:660 — = Pump nut plug sweep—.. - nfsoc.
' | —— +.,M—c/o gas
¥ — = 478 u |
H ——— 3 - 2660-2690 Sh: gy-b
7 2070 E== MWI19.2 VIS 42 MWO 9.2 VIS gy-om,
I [ — 43 frm, blky, slt-cly, sli org, n
)\‘.‘ — d | calc, no cut. Ss: off whi,
() 2,680 ——— : (\} vfg, cmnt, occ carb flk,
e —— RS nfsoc.
K — AN}
/\'~ ——— P {f222u 2690-2720 Sh: dk brn,
) Y 2,690 == : C1: 18,617 ppm org, slty, flky occ frm,
IF —— + & C2: 3,600 ppm B :lintbdd wi coal, does not
’ Y L >
‘\.2 b2 700 —— MWI19.1 VIS 44 MWO 9.2 VIS {fluor does not cut, sample
. ’ — 44 : is puffy like whipped
> —— "~ @1056u___— — | cream off the shaker. Ss:
T T P S off whi, It brnsh whi, fg
:' Z 2,710 — { med srt, med cmt mostly
v ; o ) —sft fri, occ dk carb grns,
T — : nsoc.
'E 2,720 I -~ 1l 199u are _
| e . 1) c2: 3,177 ppm frm, blky, slt-cly, sli org, n
= T — ; ( calc, no cut. Ss: off whi,
< 2730 —————— [ == T — Hvfg, cmnt, occ carb flk,
. — SN ) u — N
~ L — & . T — nfsoc.
i oo | EZ : 2735-2750 Ss: off whi,
1 . d —— |
——— —— i vig, cmnt, occ carb flk,
) . — ' nfsoc. Sh: gy-brn, frm,
~ [~ —
2 2750 — Q blky, org mudst, no cut.
S~ ’ — TSy
: B—— = P i
1 R — b (
\ N — H
= 2,760 ————— ' »!
P e —— == 415 uSm— 2750-2780 Ss: off whi,
b —— g vfg, cmnt, Salt & Pepper
c 2,770 —— 2 .
t I — VAR wi occ carb flk, nfsoc. Sh:
AL TN - ]
. 09/28/1210€_] ———— 2t {1021 Yme— av-brn. frm. blkv. ora




mudst, no cut.

AN 2,780

2,790

2780-2810 Ss: off whi,
vfg, cmnt, abunt clay, Salt
& Pepper wi occ carb flk,
nfsoc. Sh: gy-brn, frm,
blky, org mudst, no cut. Tr
coal in sample.

Vav’

|

—> {EE410 U

Y- 2,800

ﬂ) GAS (III’\"‘C) 10001 -

0 C1=C4(PPM) 100000 -

D 2.810

] 5
MWI19.1 VIS 48 MWO 9.1 VIST}:
50

Service Gas Trap

2,820
2810-2850 Ss: off

whi-whi, vfg, ang, cmnt,
Salt & Pepper wi occ carb
- 4flk, diff cut flor. Sh: gy-brn
Jorg mud-slist, It gn clystn
occ dk brn-blk carb sh
:::igrdg t/coal, rr flor w

=l questionable diff wk cut.
C1-C4. Tr show.

2,830

4 —] 2,840

882 u C1: 67,793 ppm C2: |
19, 587 ppm C3: 656 ppm—
C4: 226 ppm
M <\

SR i..Ll.. 2,850

; AN
7 N 2,860

2850-2880Ss: wh, sft fri
wk cmt, flky-blky, carb grs
dll flor, tr diff cut. Sh:
brn-grn, mudst & clyst,
arg, occ org.

2,870

4
P > 2,880
)

2,890

2880-2910 Ss: wh, sft fri
wk cmt, flky-blky, carb grs
dll flor, tr diff cut. Sh:
brn-grn, sltst-mudst & gn
clyst, arg, occ org.

2,900

2,910

fog/29/1zt_*2,920

L[ = = : &3 378 U
D — — N 2910-2940 Ss: wh, sft fri
= —— —— }» wk cmt, flky-blky, carb grs
a — 2,930 — — dil flor, tr diff cut. Sh:
3 \/ — \ brn-grn, sltst-mudst & gn
; < — ( clyst, arg, occ org. Tr coal.
—WOB: 10§—2,940 — -
| RPM: 60 [ — :
—SPM: 122 t ] ',
__PP: !,j24 \K #2,950 :E = &2, 681 U=
=t — —— : 2940-2970 Ss: wh, sft fri
e 2960 — 2 846 U=— wk cmt, flky-blky, carb grs
L — : dil flor, tr diff cut. Sh:
/ — \ brn-grn, sltst-mudst & gn
) 2.970 —_— : )) clyst, arg, occ org. Tr coal.
_SMD: 2,971 | i R
%nclination: 0.5 ° — ;
L T 2,980 = 4 2970-3000 Ss: wh, sft fri
“ L > —— . 4 786 U wk cmt, flky-blky, carb grs
I Pkl e 5 i : ’ : no flor, no cut. Sh:
LT 2050 ——————  South Canyon Grp V-Seam . brn-grn, sltst-mudst & gn
%Note Driling Break— — \ _clyst, arg, occ org. coal:
l BN T — T . A\ Y uhlk hileny etri na flar nA




()05 min/ft

~
i

-
-

~

=< GAMMA(units) 350
Y

3,000

‘I\‘a‘l

3,010

3,020

3,030

3,040

3,050

3,060

3,070

3,080

3,090

Rig éervice & Adj Mud

[
T
Y

[y

3,100

3,110

3,120

3,130

140

3,150

3,160

3,170

3,180

3,190

3,200

3,210

Note Gas Scale Change —

el

0 GAS (unil‘c) 10000

S C1-C4{(PPM) 1000000 |

: 5,640 u

- C1 418,203 ppm

C3:2,97 ppm

C4:8,656 ppm | |

7 C2: 134, 757 ppm |

Note Gas Scale Change—

GAS (unil‘c) 5000

4883 ISR

(

\

MWI19.1 VIS 44 MWO 9.1 VIS

41

— B
S == 4EH 1, 589 U

MWI19.1 VIS 40 MWO 9.1 VIS |

41

—
)

————— .2,597 u-

Note Gas Scale Change |

e

= 1,697 ug=

TS el

"'""""'""";:;. reimin flor in cmt, no cut.

pm—— ——X LYY e float in water, blky, stri, no

cut no flor.
\ 2o ii13115-3130 Ss:owhi, vig-f
)| gr, w srtd, sli calc wi dll

Rt Ry MR RYy MRT Ty DO TR T

cut. fractured.

o 3000-3030 Ss: wh, sft fri
=5 wk cmt, flky-blky, carb grs,
Bl Wk min flor-sli calc in cmt
“Ino cut. Sh: brn-grn,

)| sltst-mudst. coal: blk,
“dblky, stri, no flor, no cut,
frac por wi assoc drilling
break.

3030-3060 Ss: wh, sft fri
wk cmt, flky-blky, carb grs,
wk min flor-sli calc in cmt,
no cut. Sh: brn,
sltst-mudst. slty, plty, frm
nsfoc.

3060-3090 Sh: brn, slty,
plty, frm,tr org wi rr carb
| flks. Ss: gry, grds to slty
sh, frm, cly-qtz cmt, sli org
mat, n calc, nfsoc.

3090-3115 Ss: wh-off wh
occ sli brn, carb mat, tr

|| Sh-sltst: It-md brn, slty,

Coal: blk, smallest piece:

min flor, frm fri, no cut.

flor no cut.

3130-3140 Ss: wh, vfg-f
gr, g s, sli calc, carb incl
few coal cuttings. nfsoc.

3140-3160 Ss: wh, vfg-f
gr, g s, sli calc, carb incl,
few coal cuttings. Sh: brn
sli slt, sli org, frm, plty,
nfsoc. Tr coal.

3160-3175 Ss: wh, vfg-f
gr, g s, sli calc, carb incl
nsfoc. Coal: blk, blky, vit,
stri, nsfoc.

3175-3200 Ss: off wh It
brn, vfg-f gr, w srtd, occ
slty, frm plty, ns.




3,220

3,230
-

3,240

3,250

- 3,260

3,270

3,280

3,290

- 3,300

3,310

3,320

— 3,330

- 3,340

3,350

P3,360

3,370

3,380

#3390

3,400

3,410

3,420

- 3,430

{
N\

167 u

C1: 15211 ppm &

C2: 1,544 ppm | | |

<
EE]
2,189 u

T == OBG483u &
I

4EH|
[ Cameo | | :

‘3, 205 ul 10000V

C2: 78, 422 ppm

7

& C3:974ppm |

Iy
1

— 297340 ppm &

EEE2323 UBE

C1: 240,341 ppMgmeis’

::1brn, vig-f gr, w srtd, occ

~islty, frm plty, ns. Sltst: It

3260-3290 Ss: off wh It
1brn, vig-f gr, w srtd, occ

3290-3320 Ss: off wh It
::1brn, vig-f gr, w srtd, occ

:13380-3410 Ss: gy off wh

::1cut flor. Sltst: brn gy, flky, ti

3175-3230 Ss: off wh It
brn, vfg-f gr, w srtd, occ
slty, frm plty, ns.

3235-3260 Ss: off wh It
brn, vfg-f gr, w srtd, occ

brn- arg, tr cly, sft, flky, ns.

slty, frm plty, ns. Sltst: It
brn- arg, tr cly, sft, flky, ns.

slty, frm plty, ns. Sltst: It
brn- arg, tr cly, sft, occ hd
& shy ,flky-plty, ns.

3320-3350 Ss: off wh It

slty, frm plty, ns. Sltst: It
brn- arg, tr cly, sft, occ hd
& shy ,flky-plty, ns.

3350-3380 Ss: off wh It
brn, vig-f gr, w srtd, occ
slty, frm plty, ns. Sltst: It
brn- arg, tr cly, sft, occ hd
& shy ,flky-plty, ns.

wh, vfg-f gr, med srt, ip
cly-slt, arke, slow wk diff

carb, wk cut. Coal: blk,
blky, vit-sb vit, wk cut.

3410-3440 Ss: gy off wh
wh, vfg-f gr, med srt, ip
cly-slt, arke, slow wk diff

-:1cut flor. Sltst: brn gy, flky, ti
*1carb, wk cut. Coal: blk,



."/
vl 3,440
= 3,450
I |
HI |
e 3,460
T
H))
AN 3,470
)
HE ¢
\‘.Z
7T \ 3,480
1
i N\
| ()
x| 3,490
HK ¢
L
i
’ 2 3,500
K AN
. MD: 3,505" | |
*Inc‘llnatlon\: 2 7T 3,510
>
. (el >
,, /[
:' { 3,520
p )
D <
S
BT 3,530
T \
1] : ()
K ~ 3,540
.2 <
. N
N L
- — 3,550
P e
~ \
i v )
|WOB: 12 \) 3,560

|RPM: 61 ‘ [
(SPM: 144 g
PP: 1,720 [ 5570

k Take survey:f‘3 580

3,590

3,600

3,610

[«
N
[q
P
2z
E
EA
o
U
c

il

3,620

v

i

kN

3,630

~

“
\

3,640

3,650

M

[+—=*Cameo B

< ,..ﬁm‘-" ==3758 u
3 i

(

\

+—*Rollins Sandstone

\

MWI19.3 VIS 40 MWO 9.3 VIS

40
Z

A Y
mI) GAS (units) 1000
of C1=C4(PPM) 100000

v %
1743 U

|

S
<
4BH 2,339 u

N
.

{

Q
AN )

D

)<
see— 572 i
2 .
( .
)Y

¢

AN
—— 1,351 U
I( OBG 140 u

: Lof
\ e T5]e=6,898 U~

-

blky, vit-sb vit, wk cut.

3440-3470 Ss: wh, vfg-f
gr, med srt, ip cly-slt, arkc
no cut flor. Sltst: brn gy,

flky, tr carb, no cut. Coal:
blk, blky, vit-sb vit, no cut.

3470-3500 Ss: wh, vfg-f
gr, med srt, ip cly-slt, arkc
no cut flor. Coal: blk, blky
vit-sb vit, no cut.

3500-3540 Ss: wh, vfg-f
gr, med srt, aren, occ cart
flks, no cut flor. Tr coal

3540-3570 Ss: wh, vfg-f
gr, med srt, aren, occ cart
flks, no cut flor. Sh: gn gy
clystn. blky frm, ns. No
coal

3570-3600 Ss: wh, vfg-f
gr, med srt, aren, occ cart
flks, no cut flor. Sh: gn gy
clystn. blky frm, ns.

3600-3630 Ss: wh- brn

wh, vfg-f gr, med srt, ark,
occ carb flks, no cut flor.
Sltstn: brn, cly & slt, frm,
grds t ss. Sh: gn gy clystn
blky frm, ns.

3630-3660 Ss: wh- brn
wh, vfg-f gr, med srt, ark,
occ carb flks, no cut flor.

Slistn: brn. clv & slt. frm.



=l | grds t ss. ns.
ervice Pumps, off— 3,660
S
3,670
il ’ L - : wh-
! L 869 U 3660-3690 Ss: wh- brn
\ S‘ [ — wh, vfg-f gr, med srt, ark,
occ carb flks, no cut flor.
I > 3,680 Sltstn: brn, cly & slt, frm,
=111 grds t ss. Coal: blk, blky,
B sub vit, stri, ns
2 , stri, ns.
= 3,690
MD: 3,693 | |
Inclination: 1.75 ° |
3,700
—— 7 I —— 3690-3720 Ss: wh- brn
r 5’ wh, vfg-f gr, med srt, ark,
T 3710 ,I occ carb flks, no cut flor.
— S Sltstn: brn, cly & slt, frm,
NS :i1igrds t ss. Coal: blk, blky,
_—— sub vit, stri, ns.
T 3,720
AN
= 3,730 y 3720-3750 Ss: wh- brn
> '
N N T N B | wh, vfg-f gr, med srt, ark,
vey e —— _—
. y I U5 88.1,535 u— occ carb flks, no cut flor.
—— 3,740 - “ Sitstn: brn, cly & st, frm,
) {' mmigrds t ss. Coal: blk, blky,
\ sub vit, stri, ns.
3,750 N A 344 373 4 E
<
37 o
== 3,760 3750-3780 Ss: wh- brn
4 - wh, vfg-f gr, med srt, ark,
o — occ carb flks, no cut flor.
3,770 =8—1 116 u : 121 Sitstn: brn, cly & sit, frm,
: ! - " grds t ss. Coal: blk, blky,
%—7 MW19.3+ VIS 44 MWO 9.4 VIS: 21 sub vit, stri, ns.
- 3,780 ?3
\
\
3,790 ) 3780-3810 Ss: wh- brn
wh, vfg-f gr, med srt, ark,
2 i X : occ carb flks, no cut flor.
= 3,800 il EW550u_ | "I Sltstn: brn, cly & slt, frm,
WOB: 12 5 GAS (units) —1000-: i:igrds t ss. Sh: dk brn, slty,
RPM: 75 350 | CICH (PP | 100p00 hd, plty, gds t sltst. Tr
SPM: 151 coal
PP: 1,670 3810 '

3,820

—138100-3850 Ss: wh- brn

%— 3,830

wh, vfg-f gr, med srt, ark,

ﬁocc carb flks, no cut flor.

:1Sltstn: brn, cly & slt, frm,

/ -—/'\VV—/ N\

3,840 grds t ss. Sh: dk brn, slty,
hd, plty, gds t sltst. Tr
coal.

3,850 [

——— L 3850-3880 Sh: med brn,
e P—— YT il ply biky sl splt, hd frm, v

= b T Y e N = <=5 slty. Sltst: It brn, frm, flky, t

T S = lcarb mat. Ss: It brn off wh
3,870 T mod frm, slt- f gr, p srt, tr

—— carb may. Tr Coal. ns.
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() :: 3,880 =
P, ——_——
5 =
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N 5,800 == = — 3880-3910 Sh: med brn,
Ll —————— == @350 ply-blky sli splt, hd frm, v
)f / L — — / |_—_— — Islty. Sltst: It brn, frm, flky, t
o 5,900 = L _———_—\carb mat. Ss: It brn off wh
) ’ = ——==—TImod frm, sit- f gr, p st tr
[ = %::::Z carb may. Tr Coal. ns.
' ———————— ==
: 3,910 " ——————]
3,920 ————————
o S
T — 3910-3940 Sh: med br,
3,930 — ply-blky sli splt, frm, v slty,
[ — cly. Sltst: It brn, frm, flky,
[ — cly. ns.
3,940 =
3,050 ——
> e 3940-3970 Sh: med brn,
[ 3960 — — — — — { ply-blky sli splt, frm, v slty,
’ —— : () cly. Sltst: It brn-gy, frm,
:E:E:E:E:E: N —=T=1flky, cly. Ss: gy, vfg, gstt,
5070 - — " —————=plty, hd, cmt, sli calc. ns.
y S —————————— ———
< 3080 | e ——————— ]
' ——————————— — ——13970-3990 Sh: med brn,
) - ::::::::::::E— [ ——— —Iply-blky sli splt, frm, occ
':( 7 5,090 ———————————— : 48 186 y [ —————slty, abunt cly. Tr coal. ns.
7 D B T y —————]
) [ = \ ————_1
'\( — —— '? ———_—_73990-4010 Sh: med brn,
5 B 4,000 ——————————- - ——————ply-blky sli spit, frm, occ
0 { RAP-(hin/ft 8 ——— rﬁ GAS (Linits) 1000 =_—_—_slty, abunt cly. Slist: sim
o sAMM 350 e 0 C1-C4|(PPM) 100000 -—_——_color as sh, sft, tr carb
L 4010 — = — _—_—_mat. Tr coal. ns.
W ’ —— —— — —"— ———— "1
L I I I I e R I e e —
4K —————————— \N 1
NNV ARCEE o — —_— W4 =]
: TakeSurvey * = | [— — —— — — ———— 1
Service MLogger” | 020 . Service MIEyger —————_
S e ————— 4 ——————]
‘/( . ::::::::::::: ) ) —————-—14010-4040 Sh: med brn,
€ ; 4,030 T —————— MW19.3 VIS 43 MWO 9.3 VIST——————1ply-blky sli spit, frm, occ
VB e 41 ——————7slty, abunt cly. Sst: sim
() — - i ——_——_—]color as sh, sft, tr carb
T 4,040 - ———— 55U ————_—]mat. ns.
P i ——————
b ——— —————— C1: 5,196 ppm [———— =7
: ———————— C2: 717n ppm  —————_1
J ¢ h:" ____________ . et pp = — — -
- /050 . Ems4 ———_—"74040-4070 Sh: med brn,
y AR - ————] ply-blky sli splt, frm, occ
o = ————+=slty, abunt cly. Sltst: sim
/) } 4,060 = ——_————]color as sh, sft, tr carb
S - =_—_——Jmat. Ss: wh, f gr med srt,
c; — - ——— < dcalcip, rd blky. ns.
QR 4070 ——————— ]
= R o R, W B B W ]
N —— —— — —— ———_1
\i —— ——————]
= 4080 | E— T (e —————=14070-4100 Sh: med brn,
> XA — — — — — e ply-blky sli splt, frm, occ
. —————————"— ——————slty, abunt cly. Sitst: sim
IR 4,090 "~ —————_color as sh, sft, tr carb
I /T —————Jmat. ns.




D . 2100 —— —————_"-4100-4115 Sh: med brn,
> :¢ :E:E:E:E:E:E ::_I_EE:E: flky, sft-frm, com slty,
) : —————_————— —_—_—_-abunt cly. Sltst: sim color
(PR 4110 —————————R { | ———_—THas sh, sft, tr carb mat. Ss:
,’\) > o 9.81in 9.7 out pH 11_37:5:5% ay, vfg, g srt, frm fri, rr. ns.
ST ——————————° ————"—14115-4135 Sh: med bm,
{ > WOB: 12—+ 4,120 —_———— — A =— — ™Tflky, sft-frm, com slty,
v RPM: 74 | —— —— — — : =i ———z=abunt cly. Sltst: sim color
a SPM: 150 —————————— ———"—Tas sh, sft, tr carb mat. Ss:
D PP: 1,780_ 4 130 T = = — gy, Vfg, g stt, frm fri, rr. ns.
= ———————— . —————_14135-4150 Sh: med bm,
N — —————"7flky, sft-frm, com slty,
e 4,140 = == —Jabunt cly. Sltst: sim color
(\ 2 ——— —————"— —_—_—_as sh, sft, tr carb mat. Tr
2.3 = 78 u = ———_{Ssns.
= ats0 | Eo————————4 - ——————]
K;\ ’ —————————— & —_—_—_+4150-4170 Sh: med brn,
3. — — — — — Eflky, sft-frm, com sity,
? » —— == _—_-abunt cly. Sltst: sim color
/’(j /160 — — — — — ———_—"7as sh, sft, tr carb mat. Ss:
S % — — — — — —————_9y, vig, g srt, frm fri, rr. ns.
1| BED/—/——— iy
N 4170 ——————— ————
( : ’ ——————— ————_"—14170-4190 Sh: med b,
T . ————— [E="—"—Tflky, sft-frm, com slty,
S 3 T — — = ——_"—_"—Tabuntcly. Ss: gy, vfg, g srt
) S, 4180 | | 595 | — — =
(‘ R ’ Tk ) =" —™=="frm, rd blky, sli calc. Sltst:
< ——— === 1sim color as sh, sft, tr
N/ - = —]carb mat. ns.
- 4190 | ———_—— — ——
(@I %0 ————]
D ——————— —————
S MD: 41087 1 — = ——1=4190-4215 Sh: med bm,
- —— :Inclination: 2 4,200 - — - : -+—— — ] flky, sft-frm, com slty,
O N P I P Lo —_—_— —_ : by - abunt cly. Sltst: It gy brn,
U \{ TA(UnIts) 20U P _:_:_:_:_: CI=CH5 1 (FFIYT) gavjviojviv) — sft, tr Carb mat. Ss: gy,
) 4210 ———————_ § W g1y slt-vfg, g srt, hd-frm, rd
= — : " blky, sl calc. ns.
N ———————— —————"74215-4230 Sh: med bm,
A 4,220 ——— flky, sft-frm, com slty,
:\'\% , T —— abunt cly. Sltst: It gy brn,
T2 — sft, tr carb mat. ns.
e 4,230 = MW19.8 VIS 40 MWO 9.8 VIS —————"74230-4240 Sh: med b,
y L ————————— 40 :E:E:% aa. Sltst: It gy brn, aa. ns.
ST S I B =—_—_—14240-4250 Sh: med brn
o 4,240 T — . ——— — 1 ) "
—< —— ————————: ————_-aa. Slist: It gy brn, aa. Ss:
TN ———————— & =>———""whi: fg, gstt, sft - wk- no
K . Er———J{cmt, ns.
4250 | [———_————— —————]
s / e N i e B B e — — —_ -
S ——————————— ————]
L g "~ ——_—_-44250-4270 Sh: b, flky,
) =2 4,260 — — — — — —_—_—_-soggy, cly, slt, grds t sltst,
‘Q/ — — — — — ———_—_+ns. Sltstn: gy, brn, occ gn,
4 | —— —— — —— —— == flky-plty, sft-occ frm, ns.
g P - { —————]
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.’;/___:_-——‘\ (&=—coz [ —_—==1cmtd. nsoc.
<.: e —
= '5 4,300 [ — — —|
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s \ 1wt
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YK : 7 @224 _
D] [ c1:11.032 pom 4300-4330 Sh: brn, gy, h
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A brit plty slty gtzy. nsoc. Ss:
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e Prn-gy-off wh, sit-f gr,
—jpsort, v hd, brit, cmt, tr

— calc, no flor, n cut. Sltst:
“1brn, cly-slt, shaley. Sh: dk

MWI19.8 VIS 43 MWO 9.8 VIS
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C1: 265, 928 ppm_|

M2 1 QRN nnm
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ST 74981 uT |
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'I\/IWI 10.2+ VIS 40 MWO 10.2]

-lang-ang, v hd, com calc,
“icmtd. Sltst: gy-gn, occ
= MiCS, NSOC.

“1brn gy wh off wh, vfg, sb

T:14520-4550 Ss: brn gy off
wh, vfg-fg wi cly-slt-sd,
1arke, p srt, v hd frm brit, nc

brn gy wh off whocc sli gn
vfg, sb ang-ang, v hd, con
calc, cmtd. tr coal. nsoc.

4330-4360 Sh: brn, gy, hd
brit plty slty gtzy. nsoc. Ss:
brn gy wh off wh occ sli
gn, vfg, sb ang-ang, v hd,
com calc, cmtd. Sltst:
gy-gn, occ mics, nsoc.

4330-4360 Sh: brn, gy, ho
brit plty slty gtzy. nsoc. Ss:
brn gy wh off wh, vfg, sb

4330-4360 Sh: brn, gy, hd
brit plty slty gtzy. nsoc. Ss:

ang-ang, v hd, com calc,
cmtd. Sltst: gy-gn, occ

4450-4480 Ss: It

brn, slty, frm, plty, no cut.

4450-4480 Ss: It
brn-gy-off wh, slt-f gr,
psort, v hd, brit, silica cmt
no flor, n cut, frac por.

4506-4515 Ss: aa

4515-4520 Ss: aa

flor, no cut, tt intbdd wi sty
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iybrn, v slty, grds to
4 sltstn-sdstn, frm hd brit

:::14550-4580 Ss: brn gy off
Jiwh, vig-fg wi cly-slt-sd,
i:injarke, p srt, v hd frm brit, nc

:::1Sh: brn-dk brn, v slty, grds
.4to sltstn-sdstn, frm hd brit

.14650-4670 Sh: brn-dk
—brn, slty, frm, plty occ splt,

-7 vfg-f gr, hd, sli calc, cmt,
—-ns. Sltst: brn-It brn, slt, bly

ol Adllu oltotll, oll. VitiFun

plty-splt, no cut.

flor, no cut, tt intbdd wi slt
sh and sltstn, Sltstn: brn,
slt-cly- plty, frm, no cut.

plty-splt, no cut. Frac por
ip.

4580-4600 Sltst: It brn gy,
frm, plty-blky, occ sd, occ
shy, tr calc, nsoc. Ss:
brn-gy, hd, blky, arkc,
nsoc. Sh: dk brn, org-carb
ip, plty-splt, frm, nsoc.

4600-4615 Sh: brn-dk
brn, plty-flky, frm. sli org,
mud-slt stn. Sltstn: brn,
plty-flky, hd. Ss: gy-brn,
slt-fg-p srt blky-plty, ns.

4615-4635 Sh: brn-dk
brn, plty-flky, occ splt, frm,
org, mud-slt stn. Sltstn:
brn, plty-flky, hd. Ss:
gy-brn, slt-fg-p srt
blky-plty, ns.

4635-4650 Sh, Sltst, Ss:
aa. ns.

ns. Ss: gy, brn, off wh,

sub rd, ns.

4650-4670 Sh: brn-dk
brn, It-brn, slty, cly, mud,
sft-frm, plty-flky, ns. Ss: gy
brn, off wh, vfg-f gr, hd, sli
calc, cmt, ns. Slist: brn-It
brn, slt, bly sub rd, ns.

4700-4730 Sh: brn-dk

brn, It-brn, slty, cly, mud,
sft-frm, plty-flky, ns. Ss: gy
brn, off wh, vfg-f gr, hd, sli
calc, cmt, ns. Sltst: brn-It
brn, slt, bly sub rd, ns. Ls:
pl wh, off wh, sm, crypto |
xl, plty, hd, brit, min flor, ns

4730-4743 Sh: aa.
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