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Measured Depth Log

Well Name: Horsetail 30F-3105
Well Id:

Location: SENW 30-T10N-R57W, Weld County, Colorado
License Number: 05-123-3920200 Region: Redtail Field

Spud Date: 6/28/2014 Drilling Completed: 7/9/2014
Surface Coordinates: Lat 40.810547 

Long -103.776247
Bottom Hole
Coordinates:

Lat 40.789486 
Long -103.797531

Ground Elevation (ft): 4780 K.B. Elevation (ft): 4797
Logged Interval (ft): 4950 To: 13013 Total Depth (ft): 13013

Formation: Pierre, Sharon Springs, Niobrara
Type of Drilling Fluid: Water Based Mud

Printed by WellSight Log Manager from WellSight Systems 1-800-447-1534 www.WellSight.com

OPERATOR
Company: Whiting Oil & Gas Corp.
Address: 1700 Broadway Suite 2300

Denver, CO 80290

GEOLOGIST
Name: Kyle Newman, Mark Denler

Company: Acme Geologic Consulting
Address: 108 Berry Street

Little Rock, AR 72205



Drilling Company
Xtreme 18

Gas Detection
Mudlogging Systems, Inc., M Logger, Model TGC, Total Gas and Chromatograph, #328

Comments
Lithologies and tops at drilled depths, not corrected to elogs.  Where the well bore gas is 100% methane, the C1 line is moved to 85% for graphical 
purposes only.

ROCK TYPES
Anhy
Bent
Brec
Cht
Clyst

Coal
Congl
Dol
Gyp
Igne

Lmst
Meta
Cyan mrlst
Mrlst
Salt

Shale
Shcol
Shgy
Sltst
Ss

Till
Cyan chk
Chalk

ACCESSORIES
MINERAL
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OTHER SYMBOLS
POROSITY
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Fracture
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SORTING
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TG, C1-C4
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Well Bore Cross Section
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Oil Shows
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Wt. 9.4
Vis 42

4950 5000 5050 51
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5425

5900

Sub Sea (-153)

(-628)

(-1103)

4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 4989 TVD 4965.99
INC 2.24 AZ 189.34
VS -17.21

MD 5080 TVD 5055.88
INC 14.29 AZ 178.87
VS -4.18

Acme Geologic Consulting  arrived 
and rigged up on 7/2/2014,  KOP 
4981' MD reached at 08:45 on 
7/3/2014

4950-5000 Sltst med-lt gy, sb blky-blky 
ip, occ sb plty, mod frm-frm, sdy tex, sl 
calc, arg ip, grdg to Sh ip, nsfoc, 80% 
Sltst, 20% Sh

5000-5050 Sltst med-lt gy, sb blky-blky 
ip, occ sb plty, mod frm-frm, sdy tex, sl
calc, arg ip, grdg to Sh ip, nsfoc, 70% 
Sltst, 30% Sh

5050-5100 Sltst med-lt gy, sb 
blky-blky-sb plty, mod frm, sdy tex, sl 
calc, arg ip, grdg to Sh ip, nsfoc, 75% 
Sltst, 25% Sh
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Methane 84.3%
Ethane    10.4%
Propane   5.3% Wt. 9.6

Vis 46

00 5150 5200 5250 5300
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 5172 TVD 5142.22
INC 25.63 AZ 185.83
VS 27.12

MD 5265 TVD 5223.3
INC 32.92 AZ 181.33
VS 72.53

5100-5150 Sltst med-lt gy, sb 
blky-blky-sb plty, mod frm, sdy tex, 
non-sl calc, arg ip, grdg to Sh ip, nsfoc,
80% Sltst, 20% Sh

5150-5200 Sltst med-lt gy, sb 
blky-blky-sb plty, mod frm, sdy tex, 
non-sl calc, arg, grdg to Sh ip, nsfoc, 
70% Sltst, 30% Sh

5200-5250 Sltst med-lt gy, sb 
blky-blky-sb plty, mod frm, sdy tex, 
non-sl calc, arg, grdg to Sh ip, nsfoc, 
65% Sltst, 35% Sh

5250-5300 Sltst med-lt gy, sb 
blky-blky-sb plty, mod frm, sdy tex, non
calc, arg, grdg to Sh ip, nsfoc, 70% 
Sltst, 30% Sh

5300-5350 S
blky-blky-sb 
tex, non-sl c
nsfoc, 75% S
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0
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Methane 78.8%
Ethane     12.4%
Propane   8.9%

5350 5400 5450 5500
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 5357 TVD 5297.4
INC 39.69 AZ 180.29
VS 126.94

MD 5387 TVD 5320.34
INC 40.53 AZ 181.03
VS 146.26

MD 5418 TVD 5343.46
INC 43.03 AZ 178.84
VS 166.88

MD 5448 TVD 5364.58
INC 47.43 AZ 178.06
VS 188.12

MD 5479 TVD 5384.42
INC 52.97 AZ 179.62
VS 211.87

MD 5510 TVD 5402.74
INC 54.59 AZ 178.35
VS 236.83

Sltst med-lt gy, sb 
plty, mod frm-frm, sdy ip 

alc, arg, grdg to Sh ip, 
Sltst, 25% Sh

5350-5400 Sltst med-lt gy, sb 
blky-blky-sb plty, mod frm-frm, sdy ip 
tex, non-sl calc, arg, grdg to Sh ip, 
nsfoc, 75% Sltst, 25% Sh

P100 5479' MD, 5384' TVD

5400-5450 Sltst med gy, sb plty-blky, 
occ sb blky,  frm-mod frm, sl calc, arg 
ip, grdg to Sh ip, nsfoc, 75% Sltst, 25% 
Sh

5450-5500 Sltst med gy, sb plty-blky, 
occ sb blky,  frm-mod frm, sl calc, arg 
ip, grdg to Sh ip, nsfoc, 65% Sltst, 35% 
Sh

5500-5550 Sltst med gy, sb plty-blk
occ sb blky,  frm-mod frm, sl calc, a
ip, grdg to Sh ip, nsfoc, 75% Sltst, 2
Sh
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Methane 74.0%
Ethane     14.6%
Propane  11.4% Wt 9.8

Vis 40 7/4/2014
5550 5600 5650 5700 5750

4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 5541 TVD 5420.52
INC 55.38 AZ 178.52
VS 262.15

MD 5571 TVD 5437.17
INC 57.19 AZ 179.39
VS 287.05

MD 5602 TVD 5453.31
INC 60.09 AZ 180.75
VS 313.49

MD 5633 TVD 5468.24
INC 62.33 AZ 182.12
VS 340.65

MD 5663 TVD 5481.92
INC 63.38 AZ 182.58
VS 367.35

MD 5725 TVD 5507.77
INC 67.34 AZ 182.13
VS 423.69

MD 57
INC 6
VS 45

ky, 
arg 
25% 

5550-5600 Sltst med gy, sb plty-blky, 
occ sb blky,  frm-mod frm, sl calc, arg 
ip, grdg to Sh ip, nsfoc, 75% Sltst, 25% 
Sh

5600-5650 Sltst lt-med gy, sb blky-sb 
plty, frm, sl calc, rr glauc, nsfoc, 85% 
sltst, 10% sh, 5% ss

P200 5662' MD, 
5482' TVD

5650-5700 Sltst lt-med gy, sb blky-sb 
plty, frm, sl calc, nsfoc, 75% sltst, 15% 
sh, 10% ss

P300 5710' MD, 
5502' TVD

5700-5750 Sltst med gy, sb plty-blky, 
occ sb blky,  frm-mod frm, sl calc, arg 
ip, grdg to Sh ip, rr ss, nsfoc, 75% 
Sltst, 25% Sh

P350 5758' 
5520' TVD

57
frm
plt
Ch
sb
60
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Methane 64.4%
Ethane     19.7%
Propane    8.7%
Butane       7.2%

Wt 10.1
Vis 56

5800 5850 5900 5950
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

755 TVD 5518.7
9.89 AZ 181.59

51.62

MD 5786 TVD 5528.98
INC 71.38 AZ 182.6
VS 480.86

MD 5816 TVD 5538.25
INC 72.62 AZ 181.26
VS 509.39

MD 5846 TVD 5546.59
INC 75.12 AZ 180.58
VS 538.19

MD 5877 TVD 5554.01
INC 77.19 AZ 179.24
VS 568.26

MD 5908 TVD 5560.21
INC 79.74 AZ 179.82
VS 598.58

MD 5943 TVD 5564.86
INC 84.97 AZ 179.87
VS 633.22

MD, 

750-5800 Mrlst med-lt gy, sb blky-plty,
m-mod frm ip, occ Sh med gy, sb 
ty-blky, frm, slty tex, sl-mod calc, tr 
hk, lt gy, mod frm, sb blky-blky, occ 
b plty,  tr pyr, abnt  tan bent, rr inoc, 
0% mrlst, 30% sh, 10%, chk

Sharon Springs 5783' MD, 
5528' TVD Niobrara 5792' MD, 

5531' TVD

5800-5850 Chk lt-med gy, sb blky-plty, 
mottled ip, abnt Mrlst med-dk gy, 
blky-sb blky, fnt dull orng flor, wk oil 
cut, 60% chk, 40% mrlst

N100 5821' MD, 
5540' TVD

5850-5900 Chk lt-med gy, sb blky-plty, 
banded ip, tr Mrlst med-dk gy, blky-sb 
blky, fnt dull orng flor, wk oil cut, 80% 
chk, 20% mrlst

5900-5950 Chk lt-med gy, sb blky-plty, 
banded ip, tr Mrlst med-dk gy, blky-sb 
blky, no min flor, wk oil cut, 85% chk, 
15% mrlst

Intermediate Casing 
Set at 5950'

5950-5990 Chk lt-med g
banded ip, tr Mrlst med
blky, no min flor, wk oil
20% mrlst

Interm
of 5990
on 7/4/
at 05:1
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7/5/2014 
7/6/2014

Methane 79.9%
Ethane     11.3%
Propane    4.7%
Butane       4.1% Wt 9.6

Vis 41

6000 6050 6100 6150 62
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 6015 TVD 5567.45
INC 90.9 AZ 179.98
VS 705.06

MD 6105 TVD 5567.11
INC 89.54 AZ 178.99
VS 794.92

MD 619
INC 90
VS 883

gy, sb blky-plty, 
d-dk gy, blky-sb 
l cut, 80% chk, 

ediate casing point 
0' reached at 16:25 
/2014, resume drilling
5 on 7/6/2014.

5990-6100 Mrlst med-dk gy, blky-sb blky, 
occ Chk lt-med gy, sb blky-plty, banded 
ip, rr dull orng min flor, wk oil cut, 70% 
mrlst, 30% chk

6100-6200 Mrlst med-dk gy, blky-sb 
blky, occ Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, bri wht oil flor, 
fst oil cut, 70% mrlst, 30% chk

3
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Wt 9.6
Vis 42

Methane 54.0%
Ethane     19.4%
Propane   14.7%
Butane      11.9%

00 6250 6300 6350 6400
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Sub Sea (-153)

(-628)

(-1103)

4950 TVD
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Sub Sea (-153)

(-628)

(-1103)

94 TVD 5567.31
.2 AZ 178.75

3.72

MD 6284 TVD 5566.92
INC 90.29 AZ 179.84
VS 973.56

MD 6373 TVD 5568.22
INC 88.04 AZ 179.87
VS 1062.44

6200-6300 Mrlst med-dk gy, blky-sb 
blky, occ Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, fst oil cut, 75% 
mrlst, 25% chk

6300-6400 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, no min flor, fst oil cut, 
60% chk, 40% mrlst
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Wt 9.7
Vis 38

Methane 47.8%
Ethane     20.4%
Propane  16.7%
Butane     15.1%

6450 6500 6550 6600
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 6463 TVD 5569.85
INC 89.89 AZ 179.69
VS 1152.31

MD 6552 TVD 5568.31
INC 92.09 AZ 179.98
VS 1241.19

6400-6500 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, no min flor, fst oil cut, 
65% chk, 35% mrlst

6500-6600 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, no min flor, fst oil cut, 
80% chk, 20% mrlst

660
ban
blk
70%

3
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Wt 9.8
Vis 36

Methane 54.0%
Ethane     19.7%
Propane  14.5%
Butane     11.8%

6650 6700 6750 6800 6850
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 6642 TVD 5566.55
INC 90.15 AZ 178.4
VS 1331.

MD 6732 TVD 5566.03
INC 90.51 AZ 180.08
VS 1420.83

MD 6821 TVD 5565.65
INC 89.98 AZ 180.27
VS 1509.75

00-6700 Chk lt-med gy, sb blky-plty, 
nded ip, abnt Mrlst med-dk gy, 

ky-sb blky, no min flor, fst oil cut, 
% chk, 30% mrlst

6700-6800 Mrlst med-dk gy, blky-sb 
blky, occ Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, fst oil cut, 70% 
mrlst, 30% chk

6800-6900 Chk lt-med gy, 
banded ip, abnt Mrlst med
blky-sb blky, no min flor, f
60% chk, 40% mrlst
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Vis 35 Wt 9.8

Vis 45

6900 6950 7000 7050
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 6911 TVD 5567.51
INC 87.65 AZ 180.06
VS 1599.64

MD 7001 TVD 5570.93
INC 88 AZ 179.81
VS 1689.47

sb blky-plty, 
-dk gy, 

fst oil cut, 

6900-7000 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, no min flor, fst oil cut, 
60% chk, 40% mrlst

7000-7100 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, rr min flor, fst oil cut, 80%
chk, 20% mrlst

3
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300

Gamma (API)

0
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Methane 48.8%
Ethane     20.2%
Propane  16.5%
Butane     14.4% Wt 9.9

Vis 46

7100 7150 7200 7250 73
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 7090 TVD 5572.91
INC 89.45 AZ 180.24
VS 1778.35

MD 7179 TVD 5572.26
INC 91.38 AZ 179.93
VS 1867.26

MD 7269 TVD 5572.26
INC 88.62 AZ 179.15
VS 1957.12

7100-7200 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, rr min flor, fst oil cut, 80%
chk, 20% mrlst

7200-7300 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, rr min flor, fst oil cut, 75%
chk, 25% mrlst

3
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300

Gamma (API)

0
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Methane 46.6%
Ethane     20.6%
Propane  17.1%
Butane     15.7%

00 7350 7400 7450 7500
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 7359 TVD 5573.4
INC 89.93 AZ 179.17
VS 2046.94

MD 7446 TVD 5573.3
INC 90.2 AZ 177.27
VS 2133.68

7300-7400 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, rr min flor, fst oil cut, 70%
chk, 30% mrlst

7400-7500 Chk lt-med gy, sb blky-plty, 
banded ip, tr Mrlst med-dk gy, blky-sb 
blky, rr yel min flor, fst oil cut, 80% 
chk, 20% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0
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Wt 10
Vis 39

Methane 52.4%
Ethane     22.3%
Propane  19.0%
Butane      6.3% Oil on 

shakers
7550 7600 7650 7700

4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 7530 TVD 5573.72
INC 89.23 AZ 178.03
VS 2217.35

MD 7618 TVD 5574.47
INC 89.8 AZ 181.21
VS 2305.22

MD 7706 TVD 5575.35
INC 89.05 AZ 180.71
VS 2393.17

7500-7600 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, rr min flor, fst oil cut, 60%
chk, 40% mrlst

7600-7700 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, rr min flor, fst oil cut, 70%
chk, 30% mrlst

7700-7800
banded ip
blky, rr m
chk, 15% 

3
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Gamma (API)

0
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100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 51.6%
Ethane     19.4%
Propane  16.3%
Butane     12.7% Wt 9.9

Vis 39
7750 7800 7850 7900 7950

4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 7795 TVD 5576.58
INC 89.36 AZ 180.91
VS 2482.12

MD 7883 TVD 5577.13
INC 89.93 AZ 181.16
VS 2570.08

0 Chk lt-med gy, sb blky-plty, 
p, tr Mrlst med-dk gy, blky-sb 
in flor, rr bent, fst oil cut, 85%
mrlst

7800-7900 Chk lt-med gy, sb blky-plty, 
banded ip, tr Mrlst med-dk gy, blky-sb 
blky, rr min flor, rr bent, fst oil cut, 85%
chk, 15% mrlst

7900-8000 Chk lt-med gy
banded ip, tr Mrlst med-d
blky, rr min flor, rr bent, 
chk, 15% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

8000 8050 8100 8150
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 7975 TVD 5577.31
INC 89.85 AZ 178.63
VS 2661.97

MD 8068 TVD 5577.41
INC 90.02 AZ 180.17
VS 2754.82

MD 8160 TVD 5576.42
INC 91.21 AZ 179.93
VS 2846.71

y, sb blky-plty, 
dk gy, blky-sb 
fst oil cut, 85%

8000-8100 Chk lt-med gy, sb blky-plty, 
banded ip, rr Mrlst med-dk gy, blky-sb 
blky, yel min flor, rr bent, fst oil cut, 
95% chk, 5% mrlst

8100-8200 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, yel min flor, fst oil cut, 
60% chk, 40% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 51.3%
Ethane     21.4%
Propane  16.9%
Butane     10.4%

Wt 10.2
Vis 46 7/7/2014

8200 8250 8300 8350 84
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 8253 TVD 5573.39
INC 92.53 AZ 180.16
VS 2939.57

MD 8344 TVD 5570.8
INC 90.73 AZ 179.86
VS 3030.43

8200-8300 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, yel min flor, fst oil cut, 
75% chk, 25% mrlst

8300-8400 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, yel min flor, fst oil cut, 
75% chk, 25% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 48.4%
Ethane     19.2%
Propane  17.2%
Butane     15.2%

400 8450 8500 8550 8600
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 8436 TVD 5571.22
INC 88.75 AZ 178.37
VS 3122.25

MD 8527 TVD 5573.
INC 89.01 AZ 178.08
VS 3212.96

M
IN
VS

8400-8500 Chk lt-med gy, sb blky-plty, 
banded ip, abnt Mrlst med-dk gy, 
blky-sb blky, yel min flor, abnt bent, fst 
oil cut, 50% chk, 50% mrlst

TOH for MWD tool at 04:20 
on 7/7/2014. Resumed 
drilling operations at 23:18 
on 7/7/2014

8500-8600 Chk lt-med gy, sb blky-plty, 
banded ip, rr Mrlst med-dk gy, blky-sb 
blky, yel min flor, rr bent, fst oil cut, 
90% chk, 10% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

7/8/2014
Wt 10.25
Vis 47

Methane 55.8%
Ethane     20.2%
Propane  13.7%
Butane     10.3%

8650 8700 8750 8800
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 8618 TVD 5575.4
NC 87.96 AZ 179.25
S 3303.7

MD 8710 TVD 5579.32
INC 87.16 AZ 181.43
VS 3395.54

MD 8802 TVD 5582.57
INC 88.79 AZ 181.99
VS 3487.46

8600-8700 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, rr bent, fst oil 
cut, 90% mrlst, 10% chk

8700-8800 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, rr bent, fst oil 
cut, 60% mrlst, 40% chk

8800-8
blky, r
bande
cut, 85

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Wt 10.2
Vis 44

Methane 56.5%
Ethane     20.4%
Propane  13.3%
Butane       9.8%

8850 8900 8950 9000 9050
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 8894 TVD 5583.1
INC 90.55 AZ 182.38
VS 3579.46

MD 8985 TVD 5582.65
INC 90.02 AZ 182.12
VS 3670.45

8900 Mrlst med-dk gy, blky-sb 
rr Chk lt-med gy, sb blky-plty, 
ed ip, rr min flor, rr bent, fst oil 
5% mrlst, 15% chk

8900-9000 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, rr bent, fst oil 
cut, 85% mrlst, 15% chk

9000-9100 Mrlst med-dk gy
blky, rr Chk lt-med gy, sb b
banded ip, tr min flor, tr be
80% mrlst, 20% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Wt 10.0
Vis 53

M
Et
Pr
Bu

9100 9150 9200 9250
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 9077 TVD 5581.28
INC 91.69 AZ 180.2
VS 3762.4

MD 9169 TVD 5578.74
INC 91.47 AZ 179.6
VS 3854.26

MD 9261 TVD 5576.45
INC 91.38 AZ 179.45
VS 3946.1

y, blky-sb 
blky-plty, 
nt, fst oil cut,

9100-9200 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, tr min flor, tr bent, fst oil cut,
90% mrlst, 10% chk

9200-9300 Mrlst med-dk gy, blky-sb 
blky, abnt Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, rr bent, fst oil 
cut, 50% mrlst, 50% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

ethane 51.6%
thane     20.9%
ropane  16.4%
utane     11.0%

Wt 10.1
Vis 51

9300 9350 9400 9450 95
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 9353 TVD 5575.43
INC 89.89 AZ 177.67
VS 4037.85

MD 9446 TVD 5576.22
INC 89.14 AZ 178.97
VS 4130.58

9300-9400 Mrlst med-dk gy, blky-sb 
blky, tr Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, rr bent, mod oil 
cut, 70% mrlst, 30% chk

9400-9500 Mrlst med-dk gy, blky-sb 
blky, tr Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, rr bent, mod oil 
cut, 75% mrlst, 25% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 59.0%
Ethane     20.7%
Propane  12.4%
Butane      7.9%

Wt 10.2
Vis 42

500 9550 9600 9650 9700
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 9538 TVD 5577.17
INC 89.67 AZ 177.83
VS 4222.32

MD 9630 TVD 5577.5
INC 89.93 AZ 180.98
VS 4314.16

9500-9600 Mrlst med-dk gy, blky-sb 
blky, tr Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, rr bent, mod oil 
cut, 70% mrlst, 30% chk

9600-9700 Mrlst med-dk gy, blky-sb 
blky, occ Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, rr bent, mod oil 
cut, 65% mrlst, 35% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 54.6%
Ethane     20.2%
Propane  14.3%
Butane     10.9%

Wt 10.2
Vis 54

9750 9800 9850 9900
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 9722 TVD 5578.2
INC 89.19 AZ 180.09
VS 4406.09

MD 9813 TVD 5578.44
INC 90.51 AZ 181.03
VS 4497.03

MD 9905 TVD 5578.9
INC 88.92 AZ 182.15
VS 4589.01

9700-9800 Mrlst med-dk gy, blky-sb 
blky, tr Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, rr bent, wk oil 
cut, 75% mrlst, 25% chk

9800-9900 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, mod wk oil cut, 
80% mrlst, 20% chk

9900
blky
band
90%

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

9950 10000 10050 10100 10150
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 9997 TVD 5580.99
INC 88.48 AZ 181.95
VS 4680.98

MD 10089 TVD 5583.14
INC 88.84 AZ 181.05
VS 4772.93

0-10000 Mrlst med-dk gy, blky-sb 
y, rr Chk lt-med gy, sb blky-plty, 
ded ip, rr min flor, mod wk oil cut, 

% mrlst, 10% chk

10000-10100 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, rr pyr, no min flor, wk oil 
cut, 90% mrlst, 10% chk

10100-10200 Mrlst med-dk g
blky, rr Chk lt-med gy, sb bl
banded ip, rr min flor, wk oi
mrlst, 10% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 60.1%
Ethane     20.4%
Propane  11.1%
Butane      8.4%

Wt 10.2
Vis 54

10200 10250 10300 10350
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 10181 TVD 5584.41
INC 89.58 AZ 181.37
VS 4864.9

MD 10273 TVD 5584.3
INC 90.55 AZ 182.02
VS 4956.88

MD 10365 TVD 558
INC 90.68 AZ 181.7
VS 5048.87

gy, blky-sb 
ky-plty, 
l cut, 90% 

10200-10300 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, wk oil cut, 90% 
mrlst, 10% chk

10300-10400 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, wk oil cut, 95% 
mrlst, 5% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 62.6%
Ethane     18.6%
Propane  10.0%
Butane      8.8%

Wt 10.2
Vis 51

10400 10450 10500 10550 106
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

83.31
7

MD 10458 TVD 5582.6
INC 90.2 AZ 181.95
VS 5141.85

MD 10549 TVD 5582.42
INC 90.02 AZ 181.18
VS 5232.84

10400-10500 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, wk oil cut, 90% 
mrlst, 10% chk

10500-10600 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, wk oil cut, 95% 
mrlst, 5% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 67.0%
Ethane     19.3%
Propane    9.2%
Butane       3.5%

600 10650 10700 10750 10800
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 10641 TVD 5581.36
INC 91.3 AZ 180.21
VS 5324.77

MD 10733 TVD 5579.7
INC 90.77 AZ 179.78
VS 5416.66

10600-10700 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, wk oil cut, 90% 
mrlst, 10% chk

10700-10800 Mrlst med-dk gy, blky-sb 
blky, rr Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, rr bent, wk oil 
cut, 90% mrlst, 10% chk

3

ROP (min/ft)

0

300

Gamma (API)

0

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Wt 10.1
Vis 45

Methane 63.0%
Ethane     18.9%
Propane  10.4%
Butane      7.7%

10850 10900 10950 11000
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 10826 TVD 5577.31
INC 92.18 AZ 180.76
VS 5509.55

MD 10917 TVD 5573.92
INC 92.09 AZ 180.34
VS 5600.42

MD 11009 TVD 5571.27
INC 91.21 AZ 180.15
VS 5692.3

10800-10900 Mrlst med-dk gy, blky-sb 
blky, tr Chk lt-med gy, sb blky-plty, 
banded ip, no min flor, wk oil cut, 80% 
mrlst, 20% chk

10900-11000 Mrlst med-dk gy, blky-sb 
blky, tr Chk lt-med gy, sb blky-plty, 
banded ip, rr min flor, wk oil cut, 65% 
mrlst, 35% chk

11000-
blky-p
blky-s
90% c

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

7/9/2014
Wt 9.9
Vis 58

11050 11100 11150 11200 11250
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 11101 TVD 5569.05
INC 91.56 AZ 179.75
VS 5784.17

MD 11192 TVD 5566.01
INC 92.26 AZ 180.49
VS 5875.03

-11100 Chk lt-med gy, sb 
lty, banded ip, rr Mrlst med-dk gy,
b blky, yel min flor, slo oil cut, 
hk, 10% mrlst

11100-11200 Chk lt-med gy, sb 
blky-plty, banded ip, occ Mrlst med-dk 
gy, blky-sb blky, yel min flor, slo oil 
cut, 50% chk, 50% mrlst

11200-11300 Chk lt-med gy, 
blky-plty, banded ip, occ Mrl
gy, blky-sb blky, yel min flor
cut, 70% chk, 30% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 57.3%
Ethane     19.4%
Propane  14.6%
Butane      8.7%

Wt 9.9
Vis 57

11300 11350 11400 11450
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 11285 TVD 5564.63
INC 89.45 AZ 180.4
VS 5967.94

MD 11377 TVD 5565.51
INC 89.45 AZ 180.01
VS 6059.85

MD 11469 TV
INC 89.8 AZ 1
VS 6151.77

sb 
lst med-dk 
r, slo oil 

11300-11400 Chk lt-med gy, sb 
blky-plty, banded ip, occ Mrlst med-dk 
gy, blky-sb blky, yel min flor, slo oil 
cut, 75% chk, 25% mrlst

11400-11500 Chk lt-med gy, sb 
blky-plty, banded ip, occ Mrlst med-dk 
gy, blky-sb blky, yel min flor, slo oil 
cut, 85% chk, 15% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Wt 10.0
Vis 58

Methane 57.5%
Ethane     21.5%
Propane  12.2%
Butane      8.8%

11500 11550 11600 11650 117
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

VD 5566.11
180.53

MD 11562 TVD 5566.11
INC 90.2 AZ 180.91
VS 6244.72

MD 11654 TVD 5565.93
INC 90.02 AZ 179.47
VS 6336.63

11500-11600 Chk lt-med gy, sb 
blky-plty, banded ip, occ Mrlst med-dk 
gy, blky-sb blky, rr bent, yel min flor, 
slo oil cut, 90% chk, 10% mrlst

11600-11700 Chk lt-med gy, sb 
blky-plty, banded ip, occ Mrlst med-dk 
gy, blky-sb blky,  no min flor, slo oil 
cut, 85% chk, 15% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Adjust Gas Detection 
Equipment

CO2 Contamination, severe 
increase in the vis readings 
coming out of the flow line.

Wt 10.2
Vis 84

Methane 56.2%
Ethane     21.3%
Propane  12.9%
Butane      9.6%

700 11750 11800 11850 11900
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 11745 TVD 5566.04
INC 89.85 AZ 179.3
VS 6427.48

MD 11836 TVD 5566.7
INC 89.32 AZ 178.81
VS 6518.3

11700-11800 Chk lt-med gy, sb 
blky-plty, banded ip, occ Mrlst med-dk 
gy, blky-sb blky,  no min flor, fst oil cut,
75% chk, 25% mrlst

11800-11900 Chk lt-med gy, sb 
blky-plty, banded ip, rr Mrlst med-dk gy,
blky-sb blky,  no min flor, fst oil cut, 
95% chk, 5% mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Wt 9.6
Vis 45

Wt 9.9
Vis 62

11950 12000 12050 12100
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 11928 TVD 5568.46
INC 88.48 AZ 178.39
VS 6610.05

MD 12020 TVD 5569.49
INC 90.24 AZ 178.59
VS 6701.8

MD 12112 TVD 5569.67
INC 89.54 AZ 178.1
VS 6793.54

11900-12000 Chk lt-med gy, sb 
blky-plty, banded ip, rr Mrlst med-dk gy,
blky-sb blky,  tr bent, tr yel min flor, fst 
oil cut, 85% chk, 15% mrlst

12000-12100 Chk lt-med gy, sb 
blky-plty, banded ip, rr Mrlst med-dk 
gy, blky-sb blky,  rr bent, rr yel min 
flor, mod fst oil cut, 90% chk, 10% 
mrlst

12100-12
blky-plty
blky-sb b
pyr, mod
mrlst

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 60.6%
Ethane     20.2%
Propane  10.7%
Butane      8.5%

Wt 9.7
Vis 56

12150 12200 12250 12300 12350
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 12204 TVD 5569.63
INC 90.51 AZ 178.47
VS 6885.27

MD 12296 TVD 5568.81
INC 90.51 AZ 179.85
VS 6977.1

2200 Chk lt-med gy, sb 
y, banded ip, rr Mrlst med-dk gy,
blky,  tr bent, tr yel min flor, rr 

d fst oil cut, 90% chk, 10% 

12200-12300 Chk lt-med gy, sb 
blky-plty, banded ip, rr Mrlst med-dk gy,
blky-sb blky,  rr bent, rr yel min flor,  
fst oil cut, 60% chk, 40% mrlst

12300-12400 Mrlst med-dk gy
blky, tr Chk lt-med gy, sb blky
banded ip, rr yel min flor, wk o
80% mrlst, 20% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

Methane 52.8%
Ethane     18.7%
Propane  15.0%
Butane     13.5%

Wt 9.8
Vis 45

12400 12450 12500 12550
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

MD 12388 TVD 5567.96
INC 90.55 AZ 179.37
VS 7068.96

MD 12480 TVD 5567.32
INC 90.24 AZ 179.24
VS 7160.8

MD 12572
INC 90.68
VS 7252.6

y, blky-sb 
y-plty, 
oil cut, 

12400-12500 Mrlst med-dk gy, blky-sb 
blky, abnt Chk lt-med gy, sb blky-plty, 
banded ip, rr yel min flor, wk oil cut, 
65% mrlst, 35% chk

12500-12600 Mrlst med-dk gy, blky-sb 
blky, abnt Chk lt-med gy, sb blky-plty, 
banded ip, rr yel min flor, wk oil cut, 
65% mrlst, 35% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

12600 12650 12700 12750 128
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

2 TVD 5566.58
8 AZ 179.54
65

MD 12663 TVD 5566.2
INC 89.8 AZ 178.74
VS 7343.48

12600-12700 Chk lt-med gy, sb 
blky-plty, banded ip, rr Mrlst med-dk gy,
blky-sb blky, tr yel min flor, slo fst oil 
cut, 60% chk, 40% mrlst

Faulted into the Lower 
Pierre Formation

WOB 15.3K-20.8LK    
Diff 532-467PSI  ROP
260-320

12700-12800 Sltst med gy, sb plty-blky,
occ sb blky,  frm-mod frm, sl calc, rr 
bent, grdg to Sh ip, nsfoc, 65% Sltst, 
25% Sh, 10% chk

3

ROP (min/ft)

0

300

Gamma (API)

0



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)

100

1000

10e5

10e6

          C3 (units)

100

1000

10e5

10e6

          C4 (units)

100

1000

10e5

10e6

800 12850 12900 12950 13000
4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

4950 TVD

5425

5900

Sub Sea (-153)

(-628)

(-1103)

12800-12900 Sltst med gy, sb plty-blky,
occ sb blky,  frm-mod frm, sl calc, rr 
bent, grdg to Sh ip, nsfoc, 65% Sltst, 
25% Sh, 10% chk

12900-13013 Sltst med gy, sb plty-blky,
occ sb blky,  frm-mod frm, sl calc, rr 
bent, grdg to Sh ip, nsfoc, 65% Sltst, 
25% Sh, 10% chk

TD reached at a de
13013 MD, at 21:50 
7/9/2014

3

ROP (min/ft)

0

300

Gamma (API)

0

3

ROP (min/ft)

0

300

Gamma (API)

0



130

epth of 
on 


