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C

1: 75.6
C

2: 15.5
C

3: 7.0
C

4: 1.9

R
O

P
 (m

in/ft)

70 G
A

M
M

A
 (units)

250

0

156

299u

147



T
V

D
 (ft)

8000

7000

M
D

: 7,370 ' 
T

V
D

: 7,207.95 ' 
Inclination: 56.49 ° 
A

zim
uth: 357.85 ° 

V
S

: -430.58 '

M
D

: 7,413 ' 
T

V
D

: 7,230.08 ' 
Inclination: 61.55 ° 
A

zim
uth: 356.86 ° 

V
S

: -393.77 '

M
D

: 7,498 ' 
T

V
D

: 7,263.76 ' 
Inclination: 71.6 ° 
A

zim
uth: 359.63 ° 

V
S

: -315.92 '

M
D

: 7,540 ' 
T

V
D

: 7,275.49 ' 
Inclination: 75.96 
A

zim
uth: 2.2 ° 

V
S

: -275.61 '
C

H
K

: lt gy-m
ed gy brn, sb blky, sft, v 

calc, w
xy-rthy tex; M

R
LS

T
: dk-m

ed gy-gy 
brn, sb blky, m

ed sft-frm
, calc, slty tex; 

cloudy bl cut, bri bl flor res, v fnt tan vis 
light ring

C
H

K
: lt gy-m

ed gy brn, sb blky, sft, v 
calc, w

xy-rthy tex; M
R

LS
T

: dk-m
ed 

gy-gy brn, sb blky, m
ed sft-frm

, calc, 
slty tex; cloudy bl cut, bri bl flor res, v 
fnt tan vis light ring

C
H

K
: lt gy-m

ed gy brn, sb blky, sft, v 
calc, w

xy-rthy tex; cloudy bl cut, bri bl 
flor res, v fnt tan vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: lt gy-m

ed gy brn, 
sb blky, sft, v calc, w

xy-rthy tex, tr bent; cloudy 
bl cut, bri bl flor res, v fnt tan vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy-gy 
brn, sb blky, sft, v calc, w

xy-rthy tex; 
cloudy bl cut, bri bl flor res, v fnt tan vis 
light ring

N
iobrara B

7,390' M
D

7,219' T
V

D

7,320
7,330

7,340
7,350

7,360
7,370

7,380
7,390

7,400
7,410

7,420
7,430

7,440
7,450

7,460
7,470

7,480
7,490

7,500
7,510

7,520
7,530

7,540
7,550

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4818u

1821u

4813u
4628u

2302u

4608.59u
C

1: 75.2
C

2: 14.7
C

3: 4.6
C

4: 5.5

R
O

P
 (m

in/ft)

70 G
A

M
M

A
 (units)

250

0
71

G
A

M
M

A
 T

O
O

L F
A

ILIN
G



T
V

D
 (ft)

8000

7000

Inclination: 75.96 ° 

M
D

: 7,662 ' 
T

V
D

: 7,296.08 ' 
Inclination: 84.76 ° 
A

zim
uth: 1.71 ° 

V
S

: -155.52 '

M
D

: 7,710 ' 
T

V
D

: 7,300.46 ' 
Inclination: 84.76 ° 
A

zim
uth: 1.71 ° 

V
S

: 107.74 '

M
D

: 7,583 ' 
T

V
D

: 7,284.8 ' 
Inclination: 79.03 ° 
A

zim
uth: 1.93 ° 

V
S

: -233.65 '

B
egan drilling Lateral

@
1332hrs 10/5/2013

N
iobrara C

7,595' M
D

7,287' T
V

D

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: lt gy-m

ed gy brn, 
sb blky, sft, v calc, w

xy-rthy tex, tr bent; cloudy 
bl cut, bri bl flor res, v fnt tan vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: lt gy-m

ed gy brn, 
sb blky, sft, v calc, w

xy-rthy tex; cloudy bl cut, 
bri bl flor res, v fnt tan vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy-gy brn, 
sb blky, sft, v calc, w

xy-m
ot tex; cloudy bl 

cut, bri bl flor res, v fnt tan vis light ring

C
H

K
: m

ed gy-gy brn, sb blky, sft, v calc, 
w

xy-m
ot tex; M

R
LS

T
: dk-m

ed gy-gy brn, occ 
blk, sb blky, m

ed sft-frm
, calc, slty tex; cloudy 

bl cut, bri bl flor res, v fnt tan vis light ring

C
H

K
: m

ed-lt gy-gy brn, sb blky, sft, v calc, 
w

xy-m
ot tex, occ calc incl; M

R
LS

T
: dk-m

ed gy-gy 
brn, sb blky, m

ed sft-frm
, calc, slty tex; stm

g bl 
cut, bri bl flor res, v fnt tan vis light ring

C
urve Landing

7710' M
D

7,300' T
V

D

7,540
7,550

7,560
7,570

7,580
7,590

7,600
7,610

7,620
7,630

7,640
7,650

7,660
7,670

7,680
7,690

7,700
7,710

7,720
7,730

7,740
7,750

7,760
7,770

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 10.0 W
T

 42 V
IS

7,710' at m
idnight

4896u

3711u

4972u
M

U
D

 O
U

T
: 10.0 W

T
 36 V

IS

3823.11u
C

1: 75.2
C

2: 15.0
C

3: 6.6
C

4: 3.1

R
O

P
 (m

in/ft)

70 G
A

M
M

A
 (units)

250

0

10/04-10/05
B

it D
ata 

B
it #: 3 

T
ype: V

A
R

E
L 

S
ize: 6.12 

D
epth In: 7,710 ' 

S
/N

: 4006292



T
V

D
 (ft)

8000

7000

M
D

: 7,782 ' 
T

V
D

: 7,302.52 ' 
Inclination: 89.08 ° 
A

zim
uth: 0.92 ° 

V
S

: -35.75 '

M
D

: 7,867 ' 
T

V
D

: 7,302.52 ' 
Inclination: 89.08 ° 
A

zim
uth: 0.92 ° 

V
S

: 49.24 '

M
D

: 7,952 ' 
T

V
D

: 7,303.96 ' 
Inclination: 90.52 ° 
A

zim
uth: 0.23 ° 

V
S

: 134.24 '

C
H

K
: m

ed-lt gy-gy brn, sb blky, sft, v calc, 
w

xy-m
ot tex, occ calc incl; M

R
LS

T
: dk-m

ed gy-gy 
brn, sb blky, m

ed sft-frm
, calc, slty tex; stm

g bl 
cut, bri bl flor res, v fnt tan vis light ring

C
H

K
: m

ed gy-gy brn, sb blky, sft, v calc, w
xy 

tex; M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; m
ky bl cut, bri bl flor res, 

v fnt tan vis light ring

C
H

K
: m

ed gy-gy brn, sb blky, sft, v calc, w
xy 

tex; M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; m
ky bl cut, dull bl flor 

res, v fnt tan vis light ring

7,760
7,770

7,780
7,790

7,800
7,810

7,820
7,830

7,840
7,850

7,860
7,870

7,880
7,890

7,900
7,910

7,920
7,930

7,940
7,950

7,960
7,970

7,980
7,990

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 10.0 W
T

 36 V
IS

2593u
1803u

4775u
4778u

3349u

4836u

4505.66u
C

1: 80.3
C

2: 12.0
C

3: 5.6
C

4: 2.1

R
O

P
 (m

in/ft)

70

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

83
123

127
<

<
 R

O
P

 S
C

A
LE

 C
H

A
N

G
E

 >
>



T
V

D
 (ft)

8000

7000

T
V

D
 (ft)

8000

7000

M
D

: 8,037 ' 
T

V
D

: 7,303.1 ' 
Inclination: 90.65 ° 
A

zim
uth: 359.58 ° 

V
S

: 219.23 '

M
D

: 8,122 ' 
T

V
D

: 7,302.09 ' 
Inclination: 90.71 ° 
A

zim
uth: 359.63 ° 

V
S

: 304.22 '

M
D

: 8,208 
T

V
D

: 7,300.47 
Inclination: 91.45 
A

zim
uth: 359.72 

V
S

: 390.2 

C
H

K
: m

ed-lt gy-gy brn, sb blky, sft, v calc, 
w

xy-sm
 tex; M

R
LS

T
: dk-m

ed gy-gy brn, sb 
blky, m

ed sft-frm
, calc, slty tex, occ calc incl; 

m
ky bl cut, bri bl flor res, v fnt tan vis light ring

C
H

K
: m

ed-lt gy-gy brn, sb blky, sft, v calc, rthy-sm
 

tex; M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex, occ calc incl; m
ky bl cut, dull 

bl flor res, v fnt tan vis light ring

7,980
7,990

8,000
8,010

8,020
8,030

8,040
8,050

8,060
8,070

8,080
8,090

8,100
8,110

8,120
8,130

8,140
8,150

8,160
8,170

8,180
8,190

8,200
8,210

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

1372u

4802u

2010u

1139u

3892u
4621u

2550.25u
C

1: 76.1
C

2: 14.0
C

3: 7.1
C

4: 2.7

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

67
67



T
V

D
 (ft)

8000

7000

T
V

D
 (ft)

8000

7000

M
D

: 8,208 ' 
T

V
D

: 7,300.47 ' 
Inclination: 91.45 ° 
A

zim
uth: 359.72 ° 

V
S

: 390.2 '

M
D

: 8,293 ' 
T

V
D

: 7,298.82 ' 
Inclination: 90.77 ° 
A

zim
uth: 359.31 ° 

V
S

: 475.18 '

M
D

: 8,378 ' 
T

V
D

: 7,297.03 ' 
Inclination: 91.64 ° 
A

zim
uth: 358.61 ° 

V
S

: 560.14 '

C
H

K
: m

ed-lt gy-gy brn, sb blky, sft, v calc, 
rthy-sm

 tex; M
R

LS
T

: dk-m
ed gy-gy brn, sb 

blky, m
ed sft-frm

, calc, slty tex; m
ky bl cut, 

dull bl flor res, v fnt tan vis light ring

C
H

K
: m

ed-lt gy-gy brn, sb blky, sft, v calc, 
rthy-sm

 tex; M
R

LS
T

: dk-m
ed gy-gy brn, sb 

blky, m
ed sft-frm

, calc, slty tex; stm
g bl cut, bri 

bl gn flor res, lt yel vis light ring

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy 
tex; M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl 
cut, bri bl gn flor res, lt yel vis light ring

8,200
8,210

8,220
8,230

8,240
8,250

8,260
8,270

8,280
8,290

8,300
8,310

8,320
8,330

8,340
8,350

8,360
8,370

8,380
8,390

8,400
8,410

8,420
8,430

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 9.7 W
T

 40 V
IS

4687u

1654u

4655u

1506u

2025u
4616.07u
C

1: 80.2
C

2: 10.8
C

3: 6.2
C

4: 2.7

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

76
96



T
V

D
 (ft)

8000

7000

T
V

D
 (ft)

8000

7000

M
D

: 8,463 ' 
T

V
D

: 7,295.08 ' 
Inclination: 90.99 ° 
A

zim
uth: 359.02 ° 

V
S

: 645.09 '

M
D

: 8,549 ' 
T

V
D

: 7,293.87 ' 
Inclination: 90.62 ° 
A

zim
uth: 358.82 ° 

V
S

: 731.06 '

M
D

: 8,634 ' 
T

V
D

: 7,293.48 ' 
Inclination: 89.91 ° 
A

zim
uth: 0.09 ° 

V
S

: 816.05 '

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy 
tex; M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl 
cut, bri bl gn flor res, lt yel vis light ring

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy tex; 
M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl cut, 
bri bl gn flor res, lt yel vis light ring

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy tex; 
M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl 
cut, bri bl gn flor res, lt yel vis light ring

8,420
8,430

8,440
8,450

8,460
8,470

8,480
8,490

8,500
8,510

8,520
8,530

8,540
8,550

8,560
8,570

8,580
8,590

8,600
8,610

8,620
8,630

8,640
8,650

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0
M

U
D

 O
U

T
: 9.7 W

T
 40 V

IS

2025u

M
U

D
 O

U
T

: 9.9 W
T

 40 V
IS

4790u

3007u

4753u

4745.71u
C

1: 75.2
C

2: 14.2
C

3: 7.6
C

4: 3.0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

94
82

111



T
V

D
 (ft)

8000

7000

M
D

: 8,719 ' 
T

V
D

: 7,293.46 ' 
Inclination: 90.12 ° 
A

zim
uth: 0.93 ° 

V
S

: 901.04 '

M
D

: 8,804 ' 
T

V
D

: 7,293.41 ' 
Inclination: 89.94 ° 
A

zim
uth: 1.22 ° 

V
S

: 986.03 '

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy tex; 
M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl 
cut, bri bl gn flor res, lt yel vis light ring

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy 
tex; M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl 
cut, bri bl gn flor res, lt yel vis light ring

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy tex; 
M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl cut, 
bri bl gn flor res, lt yel vis light ring

8,640
8,650

8,660
8,670

8,680
8,690

8,700
8,710

8,720
8,730

8,740
8,750

8,760
8,770

8,780
8,790

8,800
8,810

8,820
8,830

8,840
8,850

8,860
8,870

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 9.9 W
T

 40 V
IS

M
U

D
 O

U
T

: 9.7 W
T

 39 V
IS

4823u

4035u
4370u

4764u

4740.81u
C

1: 70.6
C

2: 14.8
C

3: 7.5
C

4: 7.1

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

111
110

178

106



T
V

D
 (ft)

8000

7000

M
D

: 8,889 ' 
T

V
D

: 7,293.16 ' 
Inclination: 90.4 ° 
A

zim
uth: 1.38 ° 

V
S

: 1,071.02 '

M
D

: 8,975 ' 
T

V
D

: 7,292.93 ' 
Inclination: 89.91 ° 
A

zim
uth: 1.18 ° 

V
S

: 1,157 '

M
D

: 9,060 ' 
T

V
D

: 7,292.95 ' 
Inclination: 90.06 ° 
A

zim
uth: 1.73 ° 

V
S

: 1,241.98 '

F
ault @

 8,917'
15' dow

nthrow

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy tex; 
M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl cut, 
bri bl gn flor res, lt yel vis light ring

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy 
tex; M

R
LS

T
: dk-m

ed gy-gy brn, sb blky, m
ed 

sft-frm
, calc, slty tex, occ calc incl; m

ky bl 
cut, dull bl gn flor res, lt yel vis light ring

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy 
tex, occ calc incl; M

R
LS

T
: dk-m

ed gy-gy 
brn, sb blky, m

ed sft-frm
, calc, slty tex; m

ky 
bl cut, dull bl gn flor res, lt yel vis light ring

8,860
8,870

8,880
8,890

8,900
8,910

8,920
8,930

8,940
8,950

8,960
8,970

8,980
8,990

9,000
9,010

9,020
9,030

9,040
9,050

9,060
9,070

9,080
9,090

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 9.8 W
T

 40 V
IS

4045u
4544u

4816u

4811.57u
C

1: 76.3
C

2: 14.3
C

3: 5.8
C

4: 3.6

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

137

51

103



T
V

D
 (ft)

8000

7000

M
D

: 9,145 ' 
T

V
D

: 7,293.57 ' 
Inclination: 89.11 ° 
A

zim
uth: 1.32 ° 

V
S

: 1,326.96 '

M
D

: 9,230 ' 
T

V
D

: 7,294.06 ' 
Inclination: 90.22 ° 
A

zim
uth: 1.84 ° 

V
S

: 1,411.93 '

M
D

: 9,315 
T

V
D

: 7,293.69 
Inclination: 90.28 
A

zim
uth: 0.97 

V
S

: 1,496.91 

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex, occ calc incl; m

ky bl 
cut, dull bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex; bent; m

ky bl cut, 
dull bl gn flor res, lt yel vis light ring

9,080
9,090

9,100
9,110

9,120
9,130

9,140
9,150

9,160
9,170

9,180
9,190

9,200
9,210

9,220
9,230

9,240
9,250

9,260
9,270

9,280
9,290

9,300
9,310

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 9.8 W
T

 40 V
IS

9,201' at m
idnight

M
U

D
 O

U
T

: 9.8 W
T

 40 V
IS

3671u
3558u

4766u

3481u

4712.55u
C

1: 76.7
C

2: 13.4
C

3: 6.7
C

4: 3.2

4572.43u
C

1: 75.7
C

2: 14.7
C

3: 5.7
C

4: 3.8

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

10/06

180
182



T
V

D
 (ft)

8000

7000

M
D

: 9,315 ' 
T

V
D

: 7,293.69 ' 
Inclination: 90.28 ° 
A

zim
uth: 0.97 ° 

V
S

: 1,496.91 '

M
D

: 9,401 ' 
T

V
D

: 7,293.04 ' 
Inclination: 90.59 ° 
A

zim
uth: 0.75 ° 

V
S

: 1,582.91 '

M
D

: 9,486 ' 
T

V
D

: 7,292.35 ' 
Inclination: 90.34 ° 
A

zim
uth: 359.33 ° 

V
S

: 1667.90 ' F
ault @

 9,499'
90' dow

nthrow

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex; bent; m

ky bl cut, 
dull bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex; tr bent; m

ky bl cut, 
dull bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex; m

ky bl cut, bri 
bl flor res, lt yel vis light ring

9,300
9,310

9,320
9,330

9,340
9,350

9,360
9,370

9,380
9,390

9,400
9,410

9,420
9,430

9,440
9,450

9,460
9,470

9,480
9,490

9,500
9,510

9,520
9,530

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 9.8 W
T

 40 V
IS

4715u

3142u

M
U

D
 O

U
T

: 9.8 W
T

 40 V
IS

4686u

4780.60u
C

1: 77.0
C

2: 14.1
C

3: 5.7
C

4: 3.2

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

98
117



T
V

D
 (ft)

8000

7000

M
D

: 9,571 ' 
T

V
D

: 7,292.37 ' 
Inclination: 89.63 ° 
A

zim
uth: 359.78 ° 

V
S

: 1752.89 '

M
D

: 9,656 ' 
T

V
D

: 7,292.67 ' 
Inclination: 89.97 ° 
A

zim
uth: 359.93 ° 

V
S

: 1837.89 '

M
D

: 9,741 ' 
T

V
D

: 7,293.22 ' 
Inclination: 89.29 
A

zim
uth: 359.49 

V
S

: 1922.88 '

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, 

m
ed sft-frm

, calc, slty tex; C
H

K
: m

ed gy 
brn, sb blky, sft, v calc, rthy tex; m

ky bl 
cut, bri bl flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, 

m
ed sft-frm

, calc, slty tex; C
H

K
: m

ed gy 
brn, sb blky, sft, v calc, rthy tex; m

ky bl 
cut, bri bl flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex; m

ky bl cut, bri 
bl flor res, lt yel vis light ring

9,520
9,530

9,540
9,550

9,560
9,570

9,580
9,590

9,600
9,610

9,620
9,630

9,640
9,650

9,660
9,670

9,680
9,690

9,700
9,710

9,720
9,730

9,740
9,750

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 9.7 W
T

 40 V
IS

4776u

3940u

4749u

4682.86u
C

1: 79.4
C

2: 11.2
C

3: 6.5
C

4: 2.9

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

63

165

56



T
V

D
 (ft)

8000

7000

T
V

D
: 7,293.22 ' 

Inclination: 89.29 ° 
A

zim
uth: 359.49 ° 

M
D

: 9,826 ' 
T

V
D

: 7,294.09 ' 
Inclination: 89.54 ° 
A

zim
uth: 359.54 ° 

V
S

: 2007.87 '

M
D

: 9,911 ' 
T

V
D

: 7,294.24 ' 
Inclination: 90.25 ° 
A

zim
uth: 359.3 ° 

V
S

: 2092.86 '

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex; m

ky bl cut, bri 
bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex; m

ky bl cut, 
bri bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, 

m
ed sft-frm

, calc, slty tex; C
H

K
: m

ed gy 
brn, sb blky, sft, v calc, rthy tex; m

ky bl 
cut, bri bl flor res, lt yel vis light ring

9,740
9,750

9,760
9,770

9,780
9,790

9,800
9,810

9,820
9,830

9,840
9,850

9,860
9,870

9,880
9,890

9,900
9,910

9,920
9,930

9,940
9,950

9,960
9,970

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 9.7 W
T

 40 V
IS

4812u

3840u

4814u

4832.69u
C

1: 61.2
C

2: 15.4
C

3: 11.1
C

4: 12.3

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

139

70

143



T
V

D
 (ft)

8000

7000

M
D

: 9,997 ' 
T

V
D

: 7,294.17 ' 
Inclination: 89.85 ° 
A

zim
uth: 359.33 ° 

V
S

: 2178.85 '

M
D

: 10,082 ' 
T

V
D

: 7,294.92 ' 
Inclination: 89.14 ° 
A

zim
uth: 358.54 ° 

V
S

: 2263.83 '

M
D

: 10,167 ' 
T

V
D

: 7,296.1 ' 
Inclination: 89.26 ° 
A

zim
uth: 358.41 ° 

V
S

: 2348.78 '

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex; m

ky bl cut, 
bri bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex; m

ky bl cut, bri 
bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex, tr bent; stm

g 
bl cut, bri bl gn flor res, lt yel vis light ring

9,960
9,970

9,980
9,990

10,000
10,010

10,020
10,030

10,040
10,050

10,060
10,070

10,080
10,090

10,100
10,110

10,120
10,130

10,140
10,150

10,160
10,170

10,180
10,190

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

M
U

D
 O

U
T

: 9.5 W
T

 40 V
IS

4773u
4805u

4608.46u
C

1: 76.9
C

2: 12.8
C

3: 6.8
C

4: 3.5

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

133
101

174



T
V

D
 (ft)

8000

7000

T
V

D
 (ft)

8000

7000

M
D

: 10,253 ' 
T

V
D

: 7,297.26 ' 
Inclination: 89.2 ° 
A

zim
uth: 359.07 ° 

V
S

: 2434.74 '

M
D

: 10,338 ' 
T

V
D

: 7,298.53 ' 
Inclination: 89.08 ° 
A

zim
uth: 359.65 ° 

V
S

: 2519.72 '

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex, tr bent; stm

g bl 
cut, bri bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex, tr bent; stm

g bl cut, 
bri bl gn flor res, lt yel vis light ring

10,180
10,190

10,200
10,210

10,220
10,230

10,240
10,250

10,260
10,270

10,280
10,290

10,300
10,310

10,320
10,330

10,340
10,350

10,360
10,370

10,380
10,390

10,400
10,410

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4767u
M

U
D

 O
U

T
: 9.5 W

T
 40 V

IS
4808u

4775

4815.67u
C

1: 76.8
C

2: 13.8
C

3: 6.4
C

4: 3.0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

149
135



T
V

D
 (ft)

8000

7000

T
V

D
 (ft)

8000

7000

M
D

: 10,508 ' 
T

V
D

: 7,300.5 ' 
Inclination: 89.45 ° 
A

zim
uth: 0.7 ° 

V
S

: 2689.70 '

M
D

: 10,423 ' 
T

V
D

: 7,299.65 ' 
Inclination: 89.41 ° 
A

zim
uth: 1.41 ° 

V
S

: 2604.71 '

M
D

: 10,593 ' 
T

V
D

: 7,301.16 ' 
Inclination: 89.66 ° 
A

zim
uth: 0.23 ° 

V
S

: 2774.69 '

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex, bent; stm

g bl cut, 
bri bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex, bent; m

ky bl 
cut, bri bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex, bent; m

ky bl cut, bri 
bl gn flor res, lt yel vis light ring

10,400
10,410

10,420
10,430

10,440
10,450

10,460
10,470

10,480
10,490

10,500
10,510

10,520
10,530

10,540
10,550

10,560
10,570

10,580
10,590

10,600
10,610

10,620
10,630

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4796u
4650u

4842.87u
C

1: 70.4
C

2: 16.1
C

3: 7.7
C

4: 5.8

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

140
107



T
V

D
 (ft)

8000

7000

T
V

D
 (ft)

8000

7000

M
D

: 10,679 ' 
T

V
D

: 7,301.8 ' 
Inclination: 89.48 ° 
A

zim
uth: 0.58 ° 

V
S

: 2860.69 '

M
D

: 10,764 ' 
T

V
D

: 7,301.85 ' 
Inclination: 90.46 ° 
A

zim
uth: 2 ° 

V
S

: 2945.67 '

M
D

: 10,849 
T

V
D

: 7,300.96 
Inclination: 90.74 
A

zim
uth: 0.93 

V
S

: 3030.65 

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex, bent; m

ky bl cut, bri 
bl gn flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex, bent; m

ky bl 
cut, bri gn bl flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex, bent; m

ky bl 
cut, bri gn bl flor res, lt yel vis light ring

10,620
10,630

10,640
10,650

10,660
10,670

10,680
10,690

10,700
10,710

10,720
10,730

10,740
10,750

10,760
10,770

10,780
10,790

10,800
10,810

10,820
10,830

10,840
10,850

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4794u
4717u

4787u

4718.88u
C

1: 72.8
C

2: 15.1
C

3: 5.2
C

4: 4.7

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

164

122



T
V

D
 (ft)

8000

7000

M
D

: 10,849 ' 
T

V
D

: 7,300.96 ' 
Inclination: 90.74 ° 
A

zim
uth: 0.93 ° 

V
S

: 3030.65 '

M
D

: 10,934 ' 
T

V
D

: 7,299.48 ' 
Inclination: 91.26 ° 
A

zim
uth: 2.88 ° 

V
S

: 3115.59 '

M
D

: 11,019 ' 
T

V
D

: 7,297.51 ' 
Inclination: 91.39 ° 
A

zim
uth: 2.81 ° 

V
S

: 3200.48 '

F
ault @

 10,966'
12' upthrow

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
sb blky, sft, v calc, rthy tex, bent; m

ky bl 
cut, bri gn bl flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex, bent; m

ky bl cut, bri 
gn bl flor res, lt yel vis light ring

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy 
tex, tr bent; M

R
LS

T
: dk-m

ed gy-gy brn, sb 
blky, m

ed sft-frm
, calc, slty tex; m

ky bl cut, 
bri gn bl flor res, lt yel vis light ring

10,840
10,850

10,860
10,870

10,880
10,890

10,900
10,910

10,920
10,930

10,940
10,950

10,960
10,970

10,980
10,990

11,000
11,010

11,020
11,030

11,040
11,050

11,060
11,070

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4782u
4610u

4602u

4758.82u
C

1: 67.9
C

2: 15.9
C

3: 10.2
C

4: 5.9

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

134
148

99



T
V

D
 (ft)

8000

7000

M
D

: 11,105 ' 
T

V
D

: 7,296.03 ' 
Inclination: 90.52 ° 
A

zim
uth: 2.11 ° 

V
S

: 3286.40 '

M
D

: 11,190 ' 
T

V
D

: 7,294.85 ' 
Inclination: 91.14 ° 
A

zim
uth: 1.82 ° 

V
S

: 3371.35 '

M
D

: 11,275 ' 
T

V
D

: 7,294.19 ' 
Inclination: 89.75 ° 
A

zim
uth: 1.97 ° 

V
S

: 3,456.31 '

C
H

K
: m

ed gy brn, sb blky, sft, v calc, rthy 
tex, tr bent; M

R
LS

T
: dk-m

ed gy-gy brn, sb 
blky, m

ed sft-frm
, calc, slty tex; m

ky bl cut, 
bri gn bl flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, sb 
blky, sft, v calc, rthy tex, tr bent; m

ky bl cut, 
bri gn bl flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex, occ calc incl; C
H

K
: m

ed 
gy brn, sb blky, sft, v calc, rthy tex; tr bent; m

ky 
bl cut, bri gn bl flor res, lt yel vis light ring

11,060
11,070

11,080
11,090

11,100
11,110

11,120
11,130

11,140
11,150

11,160
11,170

11,180
11,190

11,200
11,210

11,220
11,230

11,240
11,250

11,260
11,270

11,280
11,290

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4602u
4595u

4456u

3155u

4212.27u
C

1: 74.3
C

2: 13.8
C

3: 8.4
C

4: 3.5

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

158
137



T
V

D
 (ft)

8000

7000

M
D

: 11,360 ' 
T

V
D

: 7,293.89 ' 
Inclination: 90.65 ° 
A

zim
uth: 1.64 ° 

V
S

: 3,541.28 '

M
D

: 11,445 ' 
T

V
D

: 7,293.3 ' 
Inclination: 90.15 ° 
A

zim
uth: 0.19 ° 

V
S

: 3,626.27 '

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex, occ calc incl; C
H

K
: 

m
ed gy brn, sb blky, sft, v calc, rthy tex; m

ky 
bl cut, fnt gn yel flor res, lt yel vis light ring

M
R

LS
T

: dk-m
ed gy-gy brn, sb blky, m

ed 
sft-frm

, calc, slty tex; C
H

K
: m

ed gy brn, 
occ m

ot, sb blky, sft, v calc, rthy tex; m
ky 

bl cut, gn yel flor res, lt yel vis light ring

11,280
11,290

11,300
11,310

11,320
11,330

11,340
11,350

11,360
11,370

11,380
11,390

11,400
11,410

11,420
11,430

11,440
11,450

11,460
11,470

11,480
11,490

11,500
11,510

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4668u
4578u

4590u
3937.99u
C

1: 71.4
C

2: 17.3
C

3: 9.0
C

4: 2.2

4361.95u
C

1: 70.8
C

2: 15.8
C

3: 9.2
C

4: 4.2

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

107
134



T
V

D
 (ft)

8000

7000

M
D

: 11,531 ' 
T

V
D

: 7,293.81 ' 
Inclination: 89.17 ° 
A

zim
uth: 359.66 ° 

V
S

: 3,712.27 '

C
H

K
: m

ed gy-gy brn, sb blky, 
sft, v calc, rthy-w

xy tex; rr bent; 
m

ky bl cut, fnt gn yel flor res, lt 
yel vis light ring

C
H

K
: m

ed gy-gy brn, sb blky, 
sft, v calc, rthy-w

xy tex; m
ky bl 

cut, bl gn flor res, lt yel vis light 
ring

11,500
11,510

11,520
11,530

11,540
11,550

11,560
11,570

11,580
11,590

11,600
11,610

11,620
11,630

11,640
11,650

11,660
11,670

11,680
11,690

11,700
11,710

11,720
11,730

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4486u

1969u

4396u

2169u

3984.38u
C

1: 14.8
C

2: 10.9
C

3: 19.3
C

4: 55.0

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

70
91



T
V

D
 (ft)

8000

7000

M
D

: 11,752 ' 
T

V
D

: 7,292.84 ' 
Inclination: 91.33 ° 
A

zim
uth: 359.22 ° 

V
S

: 3,933.24 '

M
D

: 11,808 ' 
T

V
D

: 7,291.54 ' 
Inclination: 91.33 ° 
A

zim
uth: 359.22 ° 

V
S

: 3,989.22 '

P
T

B
:

C
H

K
: m

ed gy-gy brn, sb blky, 
sft, v calc, rthy-w

xy tex; m
ky bl 

cut, bl gn flor res, lt yel vis light 
ring

11,720
11,730

11,740
11,750

11,760
11,770

11,780
11,790

11,800
11,810

11,820
11,830

11,840
11,850

11,860

G
A

S
 (units)

6000

0 C
1 (P

P
M

)

428000

0 C
2 (P

P
M

)

167000

0 C
3 (P

P
M

)

188000

0 C
4 (P

P
M

)

230000

0

4307u

T
hank you for using

C
olum

bine Logging Inc.

4128u

T
D

 Lateral - 11,808' M
D

10/06/2013 @
 1818 M

S
T

R
O

P
 (m

in/ft)

20 G
A

M
M

A
 (units)

250

0

129


