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Well Name: Horsetail 30E-1934
API: 051234287800

Location: Sec 30-T10N-R57W
License Number: Region: Wildcat Field

Spud Date: 10/27/2016 Drilling Completed: 10/31/2016
Surface Coordinates: Lat.:  40.810703                                                          

Long.: -103.801339
Bottom Hole Coordinates:

Ground Elevation (ft): 4806 K.B. Elevation (ft): 4827
Logged Interval (ft): 5188 To: 13965 Total Depth (ft): 13965

Formation: Niobrara 
Type of Drilling Fluid: Water Based Mud

Printed by HORIZONTAL.LOG 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: Todd Nakata, Craig Dreiling

Company: Acme Geologic Consulting
Address: 108 Berry Street

Little Rock, AR 72205



Drilling Company
Unit Drilling Company
Rig 406

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

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.
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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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MSI Model TGC Total Gas and 
Chromatograph
Total Gas Calibrated to 
1% Methane = 100 units, 
99.0% Methane = 9900 units.
Gas Chromatograph Calibrated 
to 1% C1-C4  = 10000 ppm.

10/27/2016

  Bit #2
HTC TD605FS

70.4% Methane 
18.4% Ethane 
6.3% Propane 
5.0% Butane
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6150

Sub Sea (-223)

(-773)

(-1323)

MD 5140 TVD 5046.68
INC 1.97 AZ 101.35
VS -860.69 DL 3.47

MD 5235 TVD 5141.52
INC 5.59 AZ 0.45
VS -856.38 DL 6.6

Acme Geologic Consulting 
arrived on 10/27/2016 and 
rigged up at 19:32. Drilled 
out of surface casing 2060' 
MD at 08:15 on 10/28/2016. 
KOP 5188' MD reached at 
14:22 on 10/28/2016

5200-5250 Sltst med gy, mottled ip, 
sandy ip sb blky-sb plty, rr sh dk gy, 
sb plty, rr ss off wh-lt gy, mottled ip, sb 
blky, sl calc, nsfoc, 100% sltst

5250-5300 Sltst med gy, mottled ip
sandy ip sb blky-sb plty, rr sh gy, s
plty, sft, sl calc, nsfoc, 100% sltst
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6150

Sub Sea (-223)

(-773)

(-1323)

MD 5329 TVD 5233.93
INC 14.94 AZ 341.21
VS -840.29 DL 10.46

MD 5423 TVD 5322.93
INC 22.47 AZ 353.31
VS -810.93 DL 8.97

, 
sb 5300-5350 Sltst med gy, mottled ip, 

sandy ip sb blky-sb plty, rr ss off wh-lt 
gy, mottled ip, sb blky, sl calc, nsfoc, 
100% sltst 5350-5400 Sltst med gy, mottled ip, 

sandy ip sb blky-sb plty, rr sh dk gy, 
sb plty, rr ss off wh-lt gy, mottled ip, sb 
blky, sl calc, nsfoc, 100% sltst

5400-5450 Sltst med gy, mottled ip, 
sandy ip sb blky-sb plty, rr sh dk gy, 
sb plty, sl calc, nsfoc, 100% sltst 5450-5500 Sltst med gy, mottled ip, 

sandy ip sb blky-sb plty, rr sh dk gy, 
sb plty, rr ss off wh-lt gy, mottled ip, sb 
blky, sl calc, nsfoc, 95% sltst 5% sh

5500
sand
gy-g
sh
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5550 5600 5650 5700
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 5518 TVD 5407.96
INC 30.36 AZ 359.35
VS -768.82 DL 8.76

MD 5612 TVD 5485.07
INC 39.25 AZ 1.16
VS -715.22 DL 9.52

MD 5706 TVD 5555.34
INC 43.99 AZ 5.34
VS -652.94 DL 5.84

0-5550 Sltst med gy, mottled ip, 
dy ip sb blky-sb plty, rr sh dk 
y, sb plty, sft, nsfoc, 95% sltst 5% 

5550-5600 Sltst med gy, mottled ip, 
sandy ip sb blky-sb plty, rr sh dk 
gy-gy, sb plty, sft, nsfoc, 95% sltst 5% 
sh

P200 5590' MD, 5466' TVD

5600-5650 Sltst med gy, mottled ip, 
sandy ip sb blky-sb plty, rr sh dk 
gy-gy, sb plty, sft, nsfoc, 95% sltst 5% 
sh

P300 5678' MD, 5532' TVD

5650-5700 Sh dk gy, f gr, sb plty, sltst 
med-lt gy, mottled ip, sb blky-sb plty, tr 
bent, slow cut, 60% sh, 40% sltst

P350 5706' MD, 5555' TVD

Sharon Springs 5718' 

5700-5750 Mrlst dk gy, m
banded ip, sb blky, sb bl
gy, mottled ip, banded ip
bent, slow cut, 70% mrls

Niobrara
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Wt 10.1
Vis 35

5750 5800 5850 5900 59
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 5801 TVD 5621.73
INC 47.37 AZ 359.32
VS -585.1 DL 5.76

MD 5895 TVD 5679.47
INC 56.76 AZ 355.95
VS -511.13 DL 10.38

MD, 5563' TVD

mottled ip, 
lky, chk med-lt 

p, sb blky, occ 
st, 30% sh

a 5738' MD, 5576' TVD

N100 5744' MD, 5581' TVD

5750-5800 Chk med-lt gy, mottled ip, 
banded ip, sb blky, mrlst dk gy, mottled
ip, sb blky, rr bent, mod cut, 70% chk, 
30% mrlst

N200 5785' MD, 5608' TVD

N250 5802' MD, 5621' TVD

N400 5813' MD, 5630' TVD

5800-5850 Mrlst dk gy, mottled ip, 
banded ip, sb blky, chk med-lt gy, 
mottled ip, sb blky, rr bent, slow cut, 
70% mrlst, 30% chk

N430 5844' MD, 5650' TVD

N460 5874' MD, 5668' TVD

5850-5900 Chk lt gy-gy, sb blky-sb plty,
dk lam, mottled, tr Mrlst dk gy, 
plty-blky, slty, rr inoc, rr bent, slow cut,
80% chk, 20% mrlst

N490 5923' MD, 5694' TVD

5900-5950 Mrlst dk gy, blky-sb blky, 
slty, rr Chk med gy, sb blky, mottled, 
slow cut, 80% mrlst, 20% chk

N500 5944' M
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50 6000 6050 6100 6150
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 5989 TVD 5725.58
INC 64.44 AZ 357.86
VS -429.42 DL 8.36

MD 6083 TVD 5759.73
INC 72.91 AZ 357.95
VS -342. DL 9.01

D, 5705' TVD

5950-6000 Mrlst dk gy, blky-sb blky, 
slty, rr Chk med gy, sb blky, mottled, 
slow cut, 80% mrlst, 20% chk

6000-6050 Mrlst dk gy, blky-sb blky, 
slty, rr Chk dk-med gy, sb blky, 
mottled, grdg to mrlst ip, rr bent, rr pyr,
slow cut, 80% mrlst, 20% chk

N700 6063' MD, 5754' TVD

6050-6100 Chk lt gy-med gy, sb 
blky-blky, dk lam, mottled, tr Mrlst dk 
gy-med gy, plty-blky, slty, rr inoc, rr 
pyr, slow cut, 80% chk, 20% mrlst

N710 6092' MD, 5762' TVD

6100-6150 Chk lt gy-med gy, sb 
blky-blky, dk lam, mottled, tr Mrlst dk 
gy-med gy, plty-blky, slty, rr inoc, rr 
pyr, slow cut, 80% chk, 20% mrlst

N720 6154' MD, 5778' TV

6150-6200 Mrls
slty, tr Chk dk-m
grdg to mrlst, rr
mrlst, 30% chk
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55.1% Methane 
23.1% Ethane 
13.4% Propane 
8.4% Butane

6200 6250 6300 6350
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 6178 TVD 5782.36
INC 79.52 AZ 358.87
VS -249.82 DL 7.02

MD 6272 TVD 5793.83
INC 86.45 AZ 0.26
VS -156.58 DL 7.52

MD 6367 TVD 5795.55
INC 91.48 AZ 1.53
VS -61.64 DL 5.46

VD

st dk gy, blky-sb blky, 
med gy, sb blky, mottled,
r pyr, slow cut, 70% 

6200-6250 Mrlst dk gy, blky-sb blky, 
slty, tr Chk dk-med gy, sb blky, mottled,
grdg to mrlst, rr pyr, slow cut, 70% 
mrlst, 30% chk

6250-6300 Chk lt gy-gy, sb blky, dk 
lam, mottled, slty ip, tr Mrlst dk gy-med
gy, blky, slty, rr inoc, rr bent, slow cut, 
60% chk, 40% mrlst

N730 6273' MD, 5794' TVD

Curve landed 6325' MD 
5796' TVD at 20:00 on 
10/28/2016

6300-6350 Chk lt gy-gy, sb blky, dk 
lam, mottled, slty ip, tr Mrlst dk gy-med
gy, blky, slty, rr inoc, rr bent, slow cut, 
60% chk, 40% mrlst
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10/29/2016
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6150

Sub Sea (-22

(-773)

(-1323)

MD 6402 TVD 5794.44
INC 92.13 AZ 1.64
VS -26.68 DL 1.88

MD 6496 TVD 5791.99
INC 90.86 AZ 2.52
VS 67.23 DL 1.64

MD 6590 TVD 5790.78
INC 90.62 AZ 1.96
VS 161.15 DL 0.65

6350-6500 Mrlst dk gy, blky-sb blky, 
slty, tr Chk dk-med gy, sb blky, mottled,
grdg to mrlst, rr inoc, slow cut, 70% 
mrlst, 30% chk

6500-6650 Mrlst dk gy, blky-sb blky, 
slty, tr chk dk-med gy, sb blky, mottled,
rr inoc, slow cut, 70% mrlst, 30% chk

TO
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On Buster

Loss of pressure 
washout

6650 6700 6750 6800

23)
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 6685 TVD 5791.87
INC 88.06 AZ 0.78
VS 256.1 DL 2.97

MD 6779 TVD 5794.19
INC 89.11 AZ 0.77
VS 350.07 DL 1.12

OH 6626' MD at 00:45 on 
0/29/2016 due to loss of 
ump pressure.  Back to 
rilling at 06:08

6550-6800 Mrlst dk gy, blky-sb blky, 
slty, tr chk dk-med gy, sb blky, mottled,
rr inoc, slow cut, 60% mrlst, 40% chk
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6850 6900 6950 7000 70
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6150

Sub Sea (-223)

(-773)

(-1323)

MD 6872 TVD 5796.62
INC 87.9 AZ 358.56
VS 443.03 DL 2.71

MD 6967 TVD 5799.
INC 89.23 AZ 358.49
VS 537.96 DL 1.4

6800-6950 Mrlst dk gy, blky-sb blky, 
slty, tr chk dk-med gy, sb blky, mottled,
rr pyr, slow cut, 60% mrlst, 40% chk

6950-7100 Chk med gy-gy, sb blky, 
mottled ip, tr mrlst dk gy-med gy, sb 
blky, slty ip, slow cut, 60% chk, 40% 
mrlst
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55.9% Methane 
21.9% Ethane 
13.8% Propane 
8.4% Butane

50 7100 7150 7200 7250
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 7061 TVD 5799.28
INC 90.43 AZ 358.31
VS 631.92 DL 1.29

MD 7155 TVD 5799.07
INC 89.82 AZ 357.41
VS 725.86 DL 1.16

MD 7249 TVD 5798.1
INC 91.36 AZ 357.32
VS 819.75 DL 1.64

7100-7250 Chk med gy-gy, sb blky, 
mottled ip, tr mrlst dk gy-med gy, sb 
blky, slty ip, rr inoc, slow cut, 70% chk,
30% mrlst
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7300 7350 7400 7450
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 7343 TVD 5799.32
INC 87.16 AZ 357
VS 913.6 DL 4.48

MD 7437 TVD 5803.47
INC 87.78 AZ 356.98
VS 1007.38 DL 0.66

7250-7400 Chk med gy-gy, sb blky, 
mottled ip, tr mrlst dk gy-med gy, sb 
blky, slty ip, rr inoc, slow cut, 60% chk,
40% mrlst

7400-7550 Chk med gy-gy, sb blky,
mottled ip, tr mrlst dk gy-med gy, s
blky, slty ip, rr inoc, slow cut, 70% 
30% mrlst
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Loss of pressure 
washout

7500 7550 7600 7650 7700
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 7532 TVD 5806.48
INC 88.58 AZ 356.71
VS 1102.19 DL 0.89

MD 7626 TVD 5807.72
INC 89.91 AZ 356.61
VS 1196.02 DL 1.42

, 
b 
chk,

7550-7700 Chk med gy-gy, sb blky, 
mottled ip, tr mrlst dk gy-med gy, sb 
blky, slty ip, rr inoc, slow cut, 70% chk,
30% mrlst

TOH 7640' MD at 09:50 on 
10/29/2016 due to loss of 
pump pressure.  Back to 
drilling at 15:07
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7750 7800 7850 7900
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 7814 TVD 5810.4
INC 88.46 AZ 359.91
VS 1383.88 DL 1.92

MD 7909 TVD 5812.26
INC 89.29 AZ 359.49
VS 1478.86 DL 0.98

7700-7850 Chk med gy-gy, sb blky, 
mottled ip, tr mrlst dk gy-med gy, sb 
blky, slty ip, rr pyr, slow cut, 70% chk, 
30% mrlst

7850-8000 Chk med gy-gy
mottled ip, tr mrlst dk gy-m
blky, slty ip, rr pyr, slow c
20% mrlst
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7950 8000 8050 8100 81
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 8002 TVD 5812.72
INC 90.15 AZ 358.7
VS 1571.85 DL 1.26

MD 8096 TVD 5812.34
INC 90.31 AZ 359.47
VS 1665.84 DL 0.84

y, sb blky, 
med gy, sb 
cut, 80% chk, 

8000-8150 Chk med gy-gy, sb blky, 
mottled ip, tr mrlst dk gy-med gy, sb 
blky, slty ip, rr pyr, slow cut, 80% chk, 
20% mrlst
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57.3% Methane 
21.7% Ethane 
13.1% Propane 
7.9% Butane

50 8200 8250 8300 8350
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 8191 TVD 5813.57
INC 89.32 AZ 0.3
VS 1760.85 DL 1.36

MD 8285 TVD 5814.4
INC 89.66 AZ 358.45
VS 1854.84 DL 2.

8150-8300 Chk med gy-gy, sb blky, 
mottled, dk lam, frm, tr Mrlst dk gy-med
gy, sb blky, slty, rr pyr, rr inoc, slow 
cut, 80% chk, 20% mrlst

8300-8450 Chk m
mottled, dk lam, 
gy, sb blky, slty,
cut, 80% chk, 20

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

8400 8450 8500 8550
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 8473 TVD 5814.21
INC 90.46 AZ 359.38
VS 2042.8 DL 0.65

MD 8568 TVD 5813.54
INC 90.34 AZ 1.47
VS 2137.79 DL 2.2

med gy-gy, sb blky, 
frm, tr Mrlst dk gy-med

, rr pyr, rr inoc, slow 
0% mrlst

8450-8600 Chk dk gy-gy, sb blky, 
mottled, dk lam, frm, grdg to mrlst ip, tr
Mrlst dk gy-med gy, sb blky, slty, rr 
pyr, slow cut, 70% chk, 30% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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 (Un

1

10

1000

10e4

          C1 (un

100

1000

10e5

10e6

          C2 (un

100

1000

10e5

10e6

          C3 (un

100

1000

10e5

10e6

          C4 (un

100

1000

10e5

10e6

8600 8650 8700 8750 8800
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

5050 TVD

5600

6150

Sub Sea (-22

(-773)

(-1323)

MD 8662 TVD 5811.77
INC 91.82 AZ 0.9
VS 2231.75 DL 1.69

MD 8757 TVD 5810.75
INC 89.41 AZ 1.73
VS 2326.71 DL 2.68

8600-8750 Chk lt gy-med gy, sb 
blky-blky, mottled, dk lam, frm, grdg to 
mrlst ip, tr Mrlst dk gy-med gy, sb blky,
slty, sft, rr pyr, slow cut, 80% chk, 20%
mrlst

8750
plty, m
gy-m
inoc, 
40% 

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11

1

ROP (min/ft)

0

400

Gamma (API

0

9

Mud Weight

11



nits)
its)
its)
its)
its)

          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

8850 8900 8950 9000

23)
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 8847 TVD 5810.97
INC 90.31 AZ 1.5
VS 2416.67 DL 1.03

MD 8937 TVD 5811.67
INC 88.8 AZ 1.21
VS 2506.64 DL 1.71

M
IN
VS

-8900 Chk gy-lt brn, sb blky-sb 
mottled, dk lam, frm, occ Mrlst dk 
ed gy, sb blky, slty, sft, rr pyr, rr 
bri min fluor, slow cut, 60% chk, 

mrlst

8900-9050 Chk med gy-gy, sb blky-sb 
plty, mottled, dk lam, frm, grdg to mrlst,
abnt Mrlst dk gy-med gy, sb blky, slty, 
sft, rr pyr, rr inoc, slow cut, 50% chk, 
50% mrlst

I)

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

55.7% Methane 
21.3% Ethane 
13.8% Propane 
9.1% Butane

9050 9100 9150 9200 92
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 9028 TVD 5812.53
NC 90.12 AZ 1.29
S 2597.62 DL 1.45

MD 9119 TVD 5811.73
INC 90.89 AZ 0.18
VS 2688.6 DL 1.48

MD 9211 TVD 5811.86
INC 88.95 AZ 0.22
VS 2780.6 DL 2.11

9050-9200 Chk med gy-gy, sb blky-sb 
plty, mottled, dk lam, frm, grdg to mrlst,
abnt Mrlst dk gy-med gy, sb blky, slty, 
sft, rr pyr, rr inoc, slow cut, 50% chk, 
50% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

50 9300 9350 9400 9450
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 9301 TVD 5813.46
INC 89.01 AZ 359.85
VS 2870.58 DL 0.42

MD 9393 TVD 5814.23
INC 90.03 AZ 359.63
VS 2962.58 DL 1.13

9200-9350 Mrlst dk gy, blky-sb blky, 
slty, frm, tr Chk dk-med gy, sb blky, 
mottled, sft, rr inoc, rr pyr, slow cut, 
70% mrlst, 30% chk

9350-9500 Chk lt gy-med gy, sb 
blky-blky, mottled, dk lam, frm, tr Mrlst 
dk gy-med gy, sb blky, slty, sft, rr inoc, 
rr pyr, slow cut, 70% chk, 30% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

9500 9550 9600 9650
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 9485 TVD 5813.66
INC 90.68 AZ 357.57
VS 3054.54 DL 2.35

MD 9576 TVD 5812.68
INC 90.55 AZ 356.79
VS 3145.43 DL 0.87

MD 9668 TVD 5809.96
INC 92.84 AZ 358.58
VS 3237.3 DL 3.16

9500-9650 Chk gy-med gy, sb 
blky-blky, mottled ip, frm, tr Mrlst dk 
gy-med gy, sb blky, slty, sft, rr pyr, 
slow cut, 70% chk, 30% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

10/30/2016
9700 9750 9800 9850 9900

5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 9759 TVD 5807.98
INC 89.66 AZ 358.7
VS 3328.24 DL 3.5

MD 9850 TVD 5808.22
INC 90.03 AZ 358.58
VS 3419.22 DL 0.43

9650-9800 Mrlst dk gy, blky-sb blky, 
slty, frm, tr Chk dk-med gy, sb blky, 
mottled, sft, rr pyr, slow cut, 70% mrlst,
30% chk

9800-9950 Mrlst dk gy, blky-sb blky, 
slty, frm, tr Chk dk-med gy, sb blky, 
mottled, sft, rr pyr, slow cut, 70% mrlst,
30% chk

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 9941 TVD 5807.86
INC 90.43 AZ 358.21
VS 3510.18 DL 0.6

MD 10033 TVD 5806.67
INC 91.05 AZ 358.35
VS 3602.13 DL 0.69

MD 101
INC 90.
VS 3693

9950-10100 Chk gy-med gy, dk brn ip, 
sb blky-blky, mottled ip, frm, abnt Mrlst 
dk gy-med gy, sb blky, slty, sft, rr pyr, 
slow cut, 50% chk, 50% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

54.9% Methane 
22.0% Ethane 
13.8% Propane 
9.3% Butane

10150 10200 10250 10300 103
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

124 TVD 5805.54
37 AZ 359.04
3.1 DL 1.06

MD 10216 TVD 5805.64
INC 89.51 AZ 358.45
VS 3785.08 DL 1.13

MD 10308 TVD 5806.05
INC 89.97 AZ 356.99
VS 3877. DL 1.66

10100-10250 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, slty, sft, rr inoc, rr pyr,
slow cut, 70% chk, 30% mrlst

10250-10400 Mrlst dk gy, plty-blky, 
slty, frm, tr Chk dk-med gy, sb blky, 
mottled, sft, grdg to mrlst, rr pyr, slow 
cut, 70% mrlst, 30% chk

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

350 10400 10450 10500 10550
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 10400 TVD 5805.6
INC 90.59 AZ 359.1
VS 3968.94 DL 2.39

MD 10493 TVD 5803.8
INC 91.63 AZ 1.31
VS 4061.91 DL 2.63

10400-10550 Mrlst dk gy, plty-blky, 
slty, frm, tr Chk dk-med gy, sb blky, sft,
grdg to mrlst, rr pyr, slow cut, 80% 
mrlst, 20% chk

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

10600 10650 10700 10750
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 10584 TVD 5802.24
INC 90.34 AZ 2.15
VS 4152.86 DL 1.69

MD 10674 TVD 5801.01
INC 91.23 AZ 1.21
VS 4242.81 DL 1.44

MD 10765 TVD 5799.96
INC 90.09 AZ 1.85
VS 4333.77 DL 1.44

10550-10700 Mrlst dk gy, plty-blky, 
slty, frm, tr Chk dk-med gy, sb blky, sft,
grdg to mrlst, rr pyr, slow cut, 80% 
mrlst, 20% chk

10700-10850 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk
gy-med gy, blky, slty, sft, rr inoc, sl
cut, 60% chk, 40% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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 (Un

1

10

1000

10e4

          C1 (un

100

1000

10e5

10e6

          C2 (un

100

1000

10e5

10e6

          C3 (un

100

1000

10e5

10e6

          C4 (un

100

1000

10e5

10e6

10800 10850 10900 10950 11000
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

5050 TVD

5600

6150

Sub Sea (-22

(-773)

(-1323)

MD 10856 TVD 5799.39
INC 90.62 AZ 1.68
VS 4424.72 DL 0.61

MD 10947 TVD 5797.85
INC 91.32 AZ 0.81
VS 4515.68 DL 1.23

k 
low 

10850-11000 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, slty, sft, rr inoc, slow 
cut, 70% chk, 30% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11

1

ROP (min/ft)

0

400

Gamma (API

0

9

Mud Weight

11



nits)
its)
its)
its)
its)

          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

55.8% Methane 
22.5% Ethane 
13.3% Propane 
8.4% Butane

11050 11100 11150 11200

23)
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 11039 TVD 5795.11
INC 92.1 AZ 0.39
VS 4607.64 DL 0.96

MD 11130 TVD 5793.66
INC 89.72 AZ 0.46
VS 4698.62 DL 2.62

MD 11222 
INC 88.95 A
VS 4790.61

11000-11150 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, slty, sft, rr pyr, slow 
cut, 60% chk, 40% mrlst

11150-11300 Chk gy-med
blky-blky, mottled, frm, o
gy-med gy, blky, slty, sft,
cut, 70% chk, 30% mrlst

I)

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

11250 11300 11350 11400 114
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

TVD 5794.73
AZ 0.73
1 DL 0.89

MD 11313 TVD 5796.22
INC 89.17 AZ 0.73
VS 4881.59 DL 0.24

MD 11405 TVD 5796.45
INC 90.55 AZ 0.56
VS 4973.58 DL 1.51

d gy, sb 
cc Mrlst dk 
, rr inoc, slow 

11300-11450 Chk gy-med gy, sb 
blky-blky, mottled, frm, tr Mrlst dk 
gy-med gy, blky, slty, sft, rr inoc, slow 
cut, 80% chk, 20% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

450 11500 11550 11600 11650
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 11496 TVD 5794.22
INC 92.25 AZ 0.49
VS 5064.54 DL 1.87

MD 11591 TVD 5793.3
INC 88.86 AZ 359.25
VS 5159.52 DL 3.8

11450-11600 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, slty, sft, rr inoc, slow 
cut, 70% chk, 30% mrlst

11600-11750 Chk
blky-blky, mottled
gy-med gy, blky, 
cut, 60% chk, 40%

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

11700 11750 11800 11850
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 11686 TVD 5796.14
INC 87.72 AZ 0.67
VS 5254.48 DL 1.92

MD 11780 TVD 5799.04
INC 88.74 AZ 359.18
VS 5348.43 DL 1.92

MD 11875 TVD 5800
INC 89.51 AZ 358.68
VS 5443.4 DL 0.97

k gy-med gy, sb 
d, frm, occ Mrlst dk 
slty, sft, rr pyr, slow 
% mrlst

11750-11900 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, slty, sft, slow cut, 60%
chk, 40% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

11900 11950 12000 12050 12100
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

0.49
8

MD 11969 TVD 5800.41
INC 90.59 AZ 357.81
VS 5537.35 DL 1.48

MD 12064 TVD 5798.7
INC 91.48 AZ 357.01
VS 5632.24 DL 1.26

11900-12050 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, slty, sft, rr pyr, rr inoc,
slow cut, 60% chk, 40% mrlst

1205
blky-
gy-m
slow 

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

54.4% Methane 
21.4% Ethane 
14.1% Propane 
10.2% Butane

12150 12200 12250 12300
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 12158 TVD 5797.56
INC 89.91 AZ 357.6
VS 5726.12 DL 1.78

MD 12252 TVD 5798.59
INC 88.83 AZ 356.86
VS 5820.01 DL 1.39

50-12200 Chk gy-med gy, sb 
-blky, mottled, frm, occ Mrlst dk 

med gy, blky, sft, rr pyr, rr inoc, 
w cut, 50% chk, 50% mrlst

12200-12350 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, sft, rr pyr, rr inoc, 
slow cut, 60% chk, 40% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          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

12350 12400 12450 12500 125
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 12441 TVD 5802.96
INC 88.52 AZ 356.65
VS 6008.65 DL 0.2

MD 12534 TVD 5805.2
INC 88.7 AZ 355.31
VS 6101.39 DL 1.45

12350-12500 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, sft, rr pyr, rr inoc, 
slow cut, 60% chk, 40% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          TG (Units)

1

10

1000

10e4

          C1 (units)

100

1000

10e5

10e6

          C2 (units)
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550 12600 12650 12700 12750
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

22 MD 12629 TVD 5805.86
INC 90.52 AZ 357.51
VS 6196.2 DL 3.01

MD 12723 TVD 5805.11
INC 90.4 AZ 358.93
VS 6290.15 DL 1.52

12500-12650 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, sft, rr pyr, rr inoc, 
slow cut, 60% chk, 40% mrlst

12650-12800 Mrlst dk gy-med gy, blky, 
sft, occ Chk gy-med gy, sb blky-blky, 
mottled, frm, rr pyr, rr inoc, slow cut, 
60% mrlst, 40% chk

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



          TG (Units)
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12800 12850 12900 12950
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 12818 TVD 5804.26
INC 90.62 AZ 1.58
VS 6385.13 DL 2.8

MD 12912 TVD 5802.16
INC 91.94 AZ 0.72
VS 6479.09 DL 1.68

12800-12950 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, sft, rr pyr, rr inoc, 
slow cut, 60% chk, 40% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11
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54.9% Methane 
22.0% Ethane 
14.1% Propane 
9.0% Butane

13000 13050 13100 13150 13200
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

5050 TVD

5600

6150

Sub Sea (-22

(-773)

(-1323)

MD 13006 TVD 5800.14
INC 90.52 AZ 2.03
VS 6573.03 DL 2.06

MD 13100 TVD 5801.05
INC 88.37 AZ 2.23
VS 6666.96 DL 2.3

MD 13195 TVD 5802
INC 89.41 AZ 1.78
VS 6761.88 DL 1.19

12950-13100 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, sft, rr pyr, rr inoc, 
slow cut, 70% chk, 30% mrlst

13100-13250 Chk gy-med gy, sb 
blky-blky, mottled, frm, occ Mrlst dk 
gy-med gy, blky, sft, rr pyr, rr inoc, 
slow cut, 70% chk, 30% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight
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Loss of pressure 
washout

13250 13300 13350 13400

23)
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

2.89 MD 13289 TVD 5802.7
INC 90.83 AZ 1.35
VS 6855.84 DL 1.58

MD 13383 TVD 5803.61
INC 88.06 AZ 1.78
VS 6949.79 DL 2.98

13250-13400 Chk gy-med gy, sb 
blky-blky, mottled, frm, grdg to mrlst, 
occ Mrlst dk gy-med gy, blky, sft, rr 
pyr, rr inoc, slow cut, 70% chk, 30% 
mrlst

I)

1
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Gamma (API)

0
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10/31/2016
13450 13500 13550 13600 136

5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 13477 TVD 5805.95
INC 89.08 AZ 0.8
VS 7043.74 DL 1.5

MD 13571 TVD 5806.22
INC 90.59 AZ 0.3
VS 7137.73 DL 1.69

13400-13550 Chk med gy, sb blky, 
mottled ip, frm, occ Mrlst dk gy-med gy,
blky, sft, rr pyr, rr inoc, slow cut, 60% 
chk, 40% mrlst

TOH 13488' MD at 18:10 on 
10/30/2016.  Back to drilling 
at 05:50 on 10/31/2016.

13550-13700 Chk med gy, sb blky, 
mottled ip, frm, occ Mrlst dk gy-med gy,
blky, sft, rr pyr, rr inoc, slow cut, 70% 
chk, 30% mrlst

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight
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650 13700 13750 13800 13850
5050 TVD

5600

6150

Sub Sea (-223)

(-773)

(-1323)

MD 13666 TVD 5803.8
INC 92.34 AZ 359.6
VS 7232.7 DL 1.98

MD 13760 TVD 5802.61
INC 89.11 AZ 358.88
VS 7326.67 DL 3.52

MD 13854 TVD 5802.9
INC 90.46 AZ 357.91
VS 7420.63 DL 1.77

13700-13850 Mrlst dk gy-med gy, blky, 
sft, occ Chk gy-med gy, sb blky-blky, 
mottled, frm, rr pyr, rr inoc, slow cut, 
60% mrlst, 40% chk

1

ROP (min/ft)

0

400

Gamma (API)

0

9

Mud Weight

11



57.5% Methane 
21.9% Ethane 
13.0% Propane 
7.6% Butane

13900 13950 140
96 MD 13917 TVD 5801.74

INC 91.76 AZ 357.12
VS 7483.55 DL 2.41

13850-13965 Mrlst dk gy-med gy, blky, 
sft, occ Chk gy-med gy, sb blky-blky, 
mottled, frm, rr pyr, rr inoc, slow cut, 
60% mrlst, 40% chk

TD 13965' MD reached at 
08:35


