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Well Name: Horsetail 07E-1803
Well Id: 05-123-41644-00

Location: SENW 7-T10N-R57W-6PM
License Number: 05-123-41644-00 Region: Redtail Field

Spud Date: 1/19/2016 Drilling Completed: 1/23/2016
Surface Coordinates: Lat.:  40.853956     Long.:  -103.801042

Bottom Hole Coordinates:

Ground Elevation (ft): 4926 K.B. Elevation (ft): 4947
Logged Interval (ft): 5075 To: 13917 Total Depth (ft): 13917

Formation: Pierre, Sharon Springs, Niobrara A
Type of Drilling Fluid: Water Based Mud
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OPERATOR
Company: Whiting Oil & Gas Corp.
Address: 1700 Broadway Suite 2300

Denver, CO 80290

GEOLOGIST
Name: Brian Reddick and Eli Denbesten

Company: Acme Geologic Consulting
Address: 108 Berry Street

Little Rock, AR 72205



Drilling Company
Unit Drilling Company
Rig 409

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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ML-338

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.

74.9% Methane
22.1% Ethane
0.5% Propane
2.5% Butane

00 5050 5100 5150
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 5011 TVD 4996.64
INC 1.01 AZ 49.89
VS -352.39

MD 5107 TVD 5092.54
INC 4.55 AZ 160.89
VS -349.34

Acme Geo personel arrived 
on location at 12:00 on 
1/20/2016.

KOP of 5075' reached at 
22:34 on 1/20/2016.

5075-5100 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh gy-lt 
brn, plty-sb plty, sft, non calc, nsfoc, 
90% sltst 10% sh

5100-5150 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh gy-lt 
brn, plty-sb plty, sft, non calc, nsfoc, 
90% sltst 10% sh

5150-5200 Sltst gy-med gy, sb blky
plty, sft, non calc, dk lam,  rr Sh gy
brn, plty-sb plty, sft, non calc, nsfoc
90% sltst 10% sh
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Wt 10.05
Vis 42

1/21/2015
5200 5250 5300 5350 5400

5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

5000 TVD

5550

6100

Sub Sea (-53

(-603)

(-1153)

MD 5202 TVD 5186.27
INC 13.46 AZ 166.3
VS -335.01

MD 5297 TVD 5276.85
INC 21.37 AZ 171.6
VS -307.09

MD 5391 TVD 5362.15
INC 28.19 AZ 175.6
VS -267.97

y-sb 
y-lt 
c, 

5200-5250 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh gy-lt 
brn, plty-sb plty, sft, non calc, nsfoc, 
90% sltst 10% sh

5250-5300 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh gy-lt 
brn, plty-sb plty, sft, non calc, nsfoc, 
90% sltst 10% sh

5300-5350 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh gy-lt 
brn, plty-sb plty, sft, non calc, nsfoc, 
90% sltst 10% sh

5350-5400 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh gy-lt 
brn, plty-sb plty, sft, non calc, nsfoc, 
90% sltst 10% sh

5400
plty, 
brn, 
90% 
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Wt 10.1
Vis 34

69.6% Methane
17.0% Ethane
7.8% Propane
5.6% Butane

5450 5500 5550 5600

3)
5000 TVD
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6100

Sub Sea (-53)

(-603)

(-1153)

MD 5487 TVD 5443.73
INC 35.33 AZ 176.44
VS -217.59

MD 5583 TVD 5518.62
INC 42.11 AZ 183.23
VS -157.65

0-5450 Sltst gy-med gy, sb blky-sb 
sft, non calc, dk lam,  rr Sh gy-lt 
plty-sb plty, sft, non calc, nsfoc, 
sltst 10% sh

5450-5500 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, non calc, nsfoc, 90% 
sltst 10% sh

5500-5550 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, non calc, nsfoc, 90% 
sltst 10% sh

5550-5600 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, non calc, nsfoc, 90% 
sltst 10% sh

5600-5650 Sltst gy-med gy
plty, sft, non calc, dk lam,  
plty-sb plty, sft, non calc, n
sltst 20% sh
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Wt 10.2
Vis 35

5650 5700 5750 5800 58
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 5630 TVD 5552.4
INC 45.98 AZ 187.73
VS -125.15

MD 5677 TVD 5584.69
INC 47.24 AZ 189.54
VS -91.39

MD 5724 TVD 5615.21
INC 51.76 AZ 188.95
VS -56.12

MD 5773 TVD 5643.97
INC 56.34 AZ 189.17
VS -16.96

MD 5820 TVD 5667.9
INC 62.41 AZ 188.96
VS 22.96

y, sb blky-sb 
rr Sh dk gy, 

nsfoc, 80% 
5650-5700 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, rr pyr, non calc, nsfoc, 
80% sltst 20% sh

5700-5750 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, non calc, nsfoc, 80% 
sltst 20% sh

P200 5773' MD, 5644' TVD

5750-5800 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, non calc, nsfoc, 70% 
sltst 30% sh

5800-5850 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, Mrlst, med gy, frm, sb 
blky, rr org bent, slow cut, 60% Sltst, 
20% Sh, 20% Mrlst

P300 5836' MD, 5676' TVD
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57.0% Methane
26.6% Ethane
10.2% Propane
6.2% Butane

50 5900 5950 6000 6050
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 5868 TVD 5689.17
INC 64.98 AZ 186.06
VS 65.61

MD 5915 TVD 5707.57
INC 68.93 AZ 182.9
VS 108.71

MD 5964 TVD 5724.48
INC 70.7 AZ 180.24
VS 154.68

MD 6011 TVD 5738.85
INC 73.69 AZ 178.63
VS 199.42

MD 6059 TVD 
INC 78.99 AZ 1
VS 246.03

P350 5868' MD, 5690' TVD

5850-5900 Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, Mrlst, med gy, frm, sb 
blky, mott ip, tr org bent, slow cut, 40% 
Sltst, 30% Sh, 30% Mrlst

SSPG 5891' MD, 5699' TVD

5900-5950  Mrlst, med gy, frm, sb blky, 
mott ip, rr Sltst gy-med gy, sb blky-sb 
plty, sft, non calc, dk lam,  rr Sh dk gy, 
plty-sb plty, sft, tr org bent, slow cut, 
80% Mrlst, 10% Sltst, 10% Sh

NBRR 5909' MD, 5705' TVD

5950-6000 Chk lt-med gy, sb blky-sb 
plty, mott ip, sft, Mrlst med gy, frm, sb 
blky, tr org bent, fst cut, 70% Chk, 30% 
Mrlst

N100 5963' MD, 5724' TVD

6000-6050 Chk lt-med gy, sb blky-sb 
plty, mottled ip, sft, mrlst med gy, frm, 
sb blky, fst cut, 80% chk, 20% mrlst

6050-6100 Ch
plty, mottled 
sb blky, fst c
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6100 6150 6200 6250
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

5750.18
178.06

MD 6106 TVD 5757.47
INC 83.17 AZ 178.27
VS 292.42

MD 6154 TVD 5762.18
INC 85.56 AZ 178.09
VS 340.16

MD 6250 TVD 5766.63
INC 89.12 AZ 177.44
VS 435.97

hk lt-med gy, sb blky-sb 
ip, sft, mrlst med gy, frm, 
ut, 80% chk, 20% mrlst

N200 6131' MD, 5760' TVD

6100-6150 Chk lt-med gy, sb blky-sb 
plty, mottled ip, sft, mrlst med gy, frm, 
sb blky, fst cut, 70% chk, 30% mrlst

6150-6200 Chk lt-med gy, sb blky-sb 
plty, mottled ip, sft, mrlst med gy, frm, 
sb blky-blky, slow cut, 60% chk, 40% 
mrlst

6200-6300 Mrlst med gy, sb blky, 
mottled ip, frm, slow cut, chk, med-lt 
gy, sb blky, sft, 70% mrlst, 30% chk

Curve landed at 6250' at 
07:30 on 1/21/2016
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53.6%
25.8%
12.0%
8.6% 

6300 6350 6400 6450 6500
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 6345 TVD 5768.23
INC 88.96 AZ 176.57
VS 530.83

MD 6440 TVD 5769.4
INC 89.63 AZ 175.99
VS 625.62

6300-6400 Mrlst med gy, sb blky, 
mottled ip, frm, slow cut, chk, med-lt 
gy, sb blky, sft, 70% mrlst, 30% chk

6400-6500 Mrlst med gy, sb blky, 
mottled ip, frm, slow cut, chk, med-lt 
gy, sb blky, sft, 80% mrlst, 20% chk
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% Propane

Butane

6550 6600 6650 6700
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 6535 TVD 5768.64
INC 91.28 AZ 176.22
VS 720.39

MD 6631 TVD 5767.28
INC 90.34 AZ 177.64
VS 816.24

MD 6
INC 
VS 9

6500-6600 Mrlst med-dk gy, sb blky, 
mottled ip, frm, chk med gy, mottled, sb
blky, sft, tr tan-gn bent with dis pyr, 
slow cut, 90% mrlst, 10% chk

6600-6700 Mrlst med-dk gy, sb blky, 
mottled ip, frm, chk med gy, mottled, sb
blky, sft, tr tan-gn bent bri yel flor, slow
cut, 90% mrlst, 10% chk
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6750 6800 6850 6900 69
5000 TVD
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6100

Sub Sea (-53)

(-603)

(-1153)

6726 TVD 5767.86
88.97 AZ 177.07

911.14

MD 6821 TVD 5768.16
INC 90.66 AZ 180.05
VS 1006.09

MD 6915 TVD 5767.72
INC 89.88 AZ 179.99
VS 1100.09

6700-6800 Mrlst med-dk gy, sb blky, 
mottled ip, frm, chk med gy, mottled, sb
blky, sft, tr tan-gn bent bri yel flor, slow
cut, 90% mrlst, 10% chk

6800-6900 Mrlst med-dk gy, sb blky, 
mottled ip, frm, chk med gy, mottled, sb
blky, sft, slow cut, 90% mrlst, 10% chk

Fault 72' offset at 6915'

6900-7000 Chk med
abnt pale gn flor, m
frm, fast cut, 90% c
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45.6% Methane
25.7% Ethane
15.3% Propane
13.4% Butane

50 7000 7050 7100 7150
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 7011 TVD 5767.44
INC 90.45 AZ 178.8
VS 1196.08

MD 7106 TVD 5765.84
INC 91.48 AZ 178.04
VS 1291.03

d-lt gy, mottled, sft, 
rlst med gy, sb blky,
hk, 10% mrlst

7000-7100 Chk med-lt gy, mottled, sft, 
abnt pale gn flor, mrlst med gy, sb blky,
frm, fast cut, 90% chk, 10% mrlst

7100-7200 Chk med-lt gy, mottled
abnt pale gn flor, mrlst med gy, s
frm, fast cut, rr xln cal, 90% chk,
mrlst
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7200 7250 7300 7350
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 7201 TVD 5762.59
INC 92.44 AZ 177.53
VS 1385.9

MD 7296 TVD 5758.95
INC 91.95 AZ 179.63
VS 1480.8

d, sft, 
sb blky,
, 10% 

7200-7300 Chk med-lt gy, mottled, sft, 
abnt pale gn flor, mrlst med gy, sb blky,
frm, fast cut, 90% chk, 10% mrlst

7300-7400 Chk lt-med gy, sb blky, sft, 
mottled, mrlst med gy, sb blky-blky, 
frm, slow cut, 60% chk, 40% mrlst
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50.0% Methane
25.7% Ethane
12.9% Propane
12.4% Butane

7400 7450 7500 7550 7600
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

5000 TVD

5550

6100

Sub Sea (-53

(-603)

(-1153)

MD 7391 TVD 5756.92
INC 90.5 AZ 182.45
VS 1575.75

MD 7487 TVD 5756.61
INC 89.87 AZ 182.37
VS 1671.66

MD 7581 TVD 5757.21
INC 89.4 AZ 181.53
VS 1765.61

7400-7500 Mrlst med gy, sb blky-blky, 
frm, chk lt-med gy, sb blky, sft, mottled,
slow cut, 60% mrlst, 40% chk

7500-7600 Mrlst med gy, sb blky-blky, 
frm, chk lt-med gy, sb blky, sft, mottled,
slow cut, 60% mrlst, 40% chk
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7650 7700 7750 7800

3)
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 7676 TVD 5758.54
INC 89 AZ 181.17
VS 1860.57

MD 7772 TVD 5760.5
INC 88.66 AZ 180.76
VS 1956.54

7600-7700 Mrlst med gy, sb blky-blky, 
frm, chk lt-med gy, sb blky, sft, mottled,
rr bent, slow cut, 60% mrlst, 40% chk

7700-7800 Chk med gy, sb blky-blky, 
sft, mottled ip, mrlst med gy, blky-sb 
blky, frm, slow cut 70% chk, 30% mrlst

7800-79
sft, mot
blky, frm

I)
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44.2% Methane
25.8% Ethane
15.5% Propane
14.5% Butane

7850 7900 7950 8000 80
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 7867 TVD 5763.49
INC 87.73 AZ 180.18
VS 2051.48

MD 7961 TVD 5766.62
INC 88.45 AZ 179.73
VS 2145.43

900 Chk med gy, sb blky-sb plty,
ttled ip, msltst med gy, blky-sb 
m, slow cut, 60% chk, 40% mrlst

7900-8000 Mrlst med gy, sb blky-blky, 
frm, chk lt-med gy, sb blky, sft, mottled,
rr bent, slow cut, 70% mrlst, 30% chk

8000-8100 M
frm, chk lt-m
slow cut, 70%

2

ROP (min/ft)

0

350

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 10.25
Vis 38

50 8100 8150 8200 8250
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 8055 TVD 5769.56
INC 87.97 AZ 179.03
VS 2239.38

MD 8149 TVD 5771.59
INC 89.55 AZ 177.75
VS 2333.32

MD 8245 TVD 5771.29
INC 90.81 AZ 178.45
VS 2429.26

Mrlst med gy, sb blky-blky, 
med gy, sb blky, sft, mottled,

% mrlst, 30% chk

31' fault at 8125' 

8100-8200 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, slow cut, 80% mrlst, 20% chk

8200-8300 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky,
sft, rr pyr, rr bent, slow cut, 70% 
mrlst, 30% chk

2

ROP (min/ft)

0

350

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

8300 8350 8400 8450
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 8340 TVD 5770.41
INC 90.26 AZ 178.44
VS 2524.22

MD 8436 TVD 5770.05
INC 90.16 AZ 177.81
VS 2620.17

8300-8400 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky,
sft, rr pyr, rr bent, slow cut, 70% 
mrlst, 30% chk

8400-8500 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr pyr, rr bent, slow cut, 70% mrlst, 
30% chk

2

ROP (min/ft)

0

350

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

43.6% Methane
26.0% Ethane
15.4% Propane
15.0% Butane

Wt 10.3
Vis 36

8500 8550 8600 8650 8700
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 8532 TVD 5769.83
INC 90.11 AZ 176.71
VS 2716.06

MD 8625 TVD 5769.5
INC 90.29 AZ 177.5
VS 2808.94

8500-8600 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr pyr, rr bent, slow cut, 70% mrlst, 
30% chk

8600-8700 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr pyr, rr bent, slow cut, 90% mrlst, 
10% chk

2

ROP (min/ft)

0

350

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

8750 8800 8850 8900
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 8721 TVD 5768.36
INC 91.07 AZ 179.29
VS 2904.89

MD 8816 TVD 5765.87
INC 91.94 AZ 179.05
VS 2999.84

MD 8908 TVD 5762.55
INC 92.2 AZ 178.73
VS 3091.77

8700-8800 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky,
sft, rr bent, slow cut, 90% mrlst, 10% 
chk

8800-8900 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr bent, slow cut, 90% mrlst, 10% 
chk

2

ROP (min/ft)

0

350

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

51.2% Methane
25.4% Ethane
12.3% Propane
11.1% Butane

Wt 10.35
Vis 35

8950 9000 9050 9100 91
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 8999 TVD 5759.62
INC 91.49 AZ 176.64
VS 3182.64

MD 9090 TVD 5758.04
INC 90.5 AZ 173.95
VS 3273.31

8900-9000 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr bent, slow cut, 90% mrlst, 10% 
chk

9000-9100 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky,
sft, rr bent, slow cut, 90% mrlst, 10% 
chk

9100-9200 Mrlst me
blky-blky, frm, chk, 
sft, tr bent, slow cut
chk

2

ROP (min/ft)

0

350

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

50 9200 9250 9300 9350
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 9182 TVD 5757.54
INC 90.12 AZ 174.23
VS 3364.82

MD 9274 TVD 5755.27
INC 92.71 AZ 177.71
VS 3456.54

MD 93
INC 93
VS 354

d-dk gy, sb 
lt-med gy, sb blky, 

t, 80% mrlst, 20% 

9200-9300 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb 
blky, sft, tr bent, rr pyr, slow cut, 
90% mrlst, 10% chk

9300-9400 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr bent, rr pyr, slow cut, 90% mrlst, 
10% chk

2

ROP (min/ft)

0

350

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 10.25
Vis 35

46.7% Methane
26.9% Ethane
14.3% Propane
12.1% Butane

9400 9450 9500 9550
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

365 TVD 5750.59
3.18 AZ 178.29
47.36

MD 9457 TVD 5746.47
INC 91.95 AZ 177.8
VS 3639.22

MD 9548 TVD 5743.92
INC 91.26 AZ 179.59
VS 3730.15

9400-9500 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr bent, rr pyr, slow cut, 80% mrlst, 
20% chk

9500-9600 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky,
sft, rr bent, rr pyr, slow cut, 80% 
mrlst, 20% chk

2

ROP (min/ft)

0

350

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 (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

1/22/2016
9600 9650 9700 9750 9800

5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

5000 TVD

5550

6100

Sub Sea (-53

(-603)

(-1153)

MD 9639 TVD 5743.38
INC 89.42 AZ 181
VS 3821.14

MD 9731 TVD 5743.67
INC 90.22 AZ 181.8
VS 3913.11

9600-9700 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr bent, rr pyr, slow cut, 80% mrlst, 
20% chk

9700-9800 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr bent, rr pyr, slow cut, 80% mrlst, 
20% chk

2

ROP (min/ft)

0

350

Gamma (API)

0

2

ROP (min/ft)

0

350

Gamma (API

0



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

Wt 10.3
Vis 36

42.0% Methane
25.3% Ethane
16.5% Propane
16.2% Butane

9850 9900 9950 10000

3)
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 9823 TVD 5744.1
INC 89.25 AZ 182.77
VS 4005.04

MD 9914 TVD 5744.53
INC 90.21 AZ 183.08
VS 4095.92

MD 10006 TVD 5745.67
INC 88.37 AZ 181.93
VS 4187.82

9800-9900 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr bent, rr pyr, slow cut, 70% mrlst, 
30% chk

9900-10000 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky, 
sft, rr bent, slow cut, 70% mrlst, 30% 
chk

I)

2

ROP (min/ft)

0

350

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

10050 10100 10150 10200 102
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 10099 TVD 5748.55
INC 88.08 AZ 182
VS 4280.72

MD 10191 TVD 5750.78
INC 89.14 AZ 181.17
VS 4372.65

10000-10100 Mrlst med-dk gy, sb 
blky-blky, frm, chk, lt-med gy, sb blky,
sft, rr bent, mod cut, 60% mrlst, 40% 
chk

10100-10200 Chk lt-med gy, sb blky, 
sft, Mrlst med-dk gy, sb blky-blky, frm, 
bri yel oil flor, rr pyr, rr bent, fst cut, 
80% Chk, 20% Mrlst

10200-10300 Chk lt-
sft, Mrlst med-dk gy
bri yel oil flor, rr pyr
90% Chk, 10% Mrlst

2

ROP (min/ft)

0

350

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 10.35
Vis 36

250 10300 10350 10400 10450
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 10283 TVD 5752.32
INC 88.94 AZ 179.88
VS 4464.63

MD 10375 TVD 5752.94
INC 90.29 AZ 179.73
VS 4556.63

MD 1
INC 
VS 4

-med gy, sb blky, 
y, sb blky-blky, frm, 
r, rr bent, fst cut, 
t

10300-10400 Chk lt-med gy, sb blky, 
sft, Mrlst med-dk gy, sb blky-blky, frm, 
bri yel oil flor, rr pyr, rr bent, fst cut, 
90% Chk, 10% Mrlst

10400-10500 Chk lt-med gy, sb blky, 
sft, Mrlst med-dk gy, sb blky-blky, frm, 
bri yel oil flor, rr pyr, fst cut, 90% Chk, 
10% Mrlst

2

ROP (min/ft)

0

350

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

45.1% Methane
26.1% Ethane
15.8% Propane
13.0% Butane

10500 10550 10600 10650
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

10466 TVD 5751.45
91.59 AZ 180.99

4647.61

MD 10557 TVD 5749.32
INC 91.09 AZ 180.99
VS 4738.57

MD 10649 TVD 5748.22
INC 90.28 AZ 181.6
VS 4830.54

10500-10600 Chk lt-med gy, sb blky, 
sft, Mrlst med-dk gy, sb blky-blky, frm, 
bri yel oil flor, rr pyr, rr bent, fst cut, 
90% Chk, 10% Mrlst

10600-10700 Chk lt-med gy, sb blky, 
sft, mrlst med gy, sb blky-blky, frm, bri 
yel flor, fast cut, 80% chk, 20% mrlst

2

ROP (min/ft)

0

350

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

10700 10750 10800 10850 10900
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 10741 TVD 5749.51
INC 88.11 AZ 180.72
VS 4922.51

MD 10831 TVD 5752.52
INC 88.06 AZ 180.09
VS 5012.45

10700-10800 Chk lt-med gy, sb blky, 
sft, mrlst med gy, sb blky-blky, frm, bri 
yel flor, fast cut, 90% chk, 10% mrlst

10800-10900 Chk lt-med gy, sb blky, 
sft, mrlst med gy, sb blky-blky, frm, bri 
yel flor, fast cut, rr cal flld microfracs, 
90% chk, 10% mrlst

2

ROP (min/ft)

0

350

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

44.0% Methane
26.1% Ethane
15.6% Propane
14.3% Butane

10950 11000 11050 11100
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 10923 TVD 5755.83
INC 87.82 AZ 180.92
VS 5104.39

MD 11014 TVD 5759.1
INC 88.05 AZ 182.19
VS 5195.3

MD 11105 TVD 5762.03
INC 88.26 AZ 183.89
VS 5286.12

10900-11000 Chk lt-med gy, sb blky, 
sft, mrlst med gy, sb blky-blky, frm, bri 
yel flor, fast cut, rr cal flld microfracs, 
90% chk, 10% mrlst

11000-11100 Chk lt-med gy, sb blky, 
sft, mrlst med gy, sb blky-blky, frm, bri 
yel flor, fast cut, rr dis pyr, 90% chk, 
10% mrlst

2

ROP (min/ft)

0

350

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

11150 11200 11250 11300 113
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 11197 TVD 5762.45
INC 91.22 AZ 182.58
VS 5377.96

MD 11289 TVD 5761.17
INC 90.38 AZ 180.79
VS 5469.9

11100-11200 Chk lt-med gy, sb blky, 
sft, mrlst med gy, sb blky-blky, frm, bri 
yel flor, fast cut, 90% chk, 10% mrlst

11200-11300 Chk lt-med gy, sb blky, 
sft, mrlst med gy, sb blky-blky, frm, 
pale yel flor, fast cut, 90% chk, 10% 
mrlst

11300-11400 Chk
sft, mrlst med gy,
pale yel flor, fast 
mrlst

2

ROP (min/ft)

0

350

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

44.3% Methane
26.7% Ethane
15.3% Propane
13.8% Butane

350 11400 11450 11500 11550
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 11380 TVD 5761.07
INC 89.74 AZ 180.01
VS 5560.9

MD 11473 TVD 5762.43
INC 88.59 AZ 178.22
VS 5653.87

MD 115
INC 88.
VS 5744

k lt-med gy, sb blky, 
, sb blky-blky, frm, 
t cut, 90% chk, 10% 

11400-11500 Chk lt-med gy, sb blky, 
sft, mrlst med gy, sb blky-blky, frm, 
pale yel flor, fast cut, 90% chk, 10% 
mrlst

11500-11600 Chk lt-med gy, sb blk
plty, sft, mrlst med gy, sb blky, frm
pale yel flor, fast cut, 90% chk, 10
mrlst

2

ROP (min/ft)

0

350

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

11600 11650 11700 11750
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

564 TVD 5764.48
83 AZ 175.6
4.71

MD 11656 TVD 5766.73
INC 88.36 AZ 177.04
VS 5836.49

MD 11748 TVD 5769.85
INC 87.76 AZ 178.45
VS 5928.36

ky-sb 
m, 
0% 

11600-11700 Chk lt-med gy, sb blky-sb 
plty, sft, mrlst med gy, sb lbky, frm, 
pale yel flor, fast cut, 80% chk, 20% 
mrlst

11700-11800 Chk lt-med gy, sb blky-sb 
plty, sft, mrlst med gy, sb blky, frm, 
pale yel flor, fast cut, 90% chk, 10% 
mrlst

2

ROP (min/ft)

0

350

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 (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

4
2
1
1

11800 11850 11900 11950 12000
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

5000 TVD

5550

6100

Sub Sea (-53

(-603)

(-1153)

MD 11839 TVD 5773.11
INC 88.13 AZ 178.16
VS 6019.27

MD 11931 TVD 5776.1
INC 88.14 AZ 177.45
VS 6111.15

11800-11900 Chk lt-med gy, sb blky-sb 
plty, sft, mrlst med gy, sb blky, frm, rr 
dis pyr, pale yel flor, fast cut, 60% chk,
40% mrlst

79' fault at 11882'

11900-12000 Mrlst med-dk gy, sb 
blky-sb plty, frm, chk, lt-med gy, sb 
blky-sb plty, sft, mod cut, 60% mrlst, 
40% chk

2

ROP (min/ft)

0

350

Gamma (API)

0

2

ROP (min/ft)

0

350

Gamma (API

0



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

40.9% Methane
26.1% Ethane
17.4% Propane
15.6% Butane

12050 12100 12150 12200

3)
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 12023 TVD 5778.31
INC 89.11 AZ 179.07
VS 6203.08

MD 12114 TVD 5779.18
INC 89.8 AZ 178.94
VS 6294.06

MD 12206 TVD 5779.19
INC 90.19 AZ 178.13
VS 6386.03

12000-12100 Mrlst med gy, sb 
blky-plty, frm, chk, lt-med gy, mottled 
ip, sb blky-sb plty, sft, mod cut, 60% 
mrlst, 40% chk

12100-12200 Mrlst med gy, sb 
blky-plty, frm, chk, lt-med gy, mottled 
ip, sb blky-sb plty, sft, mod cut, rr xln 
cal, 60% mrlst, 40% chk

I)

2

ROP (min/ft)

0

350

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

12250 12300 12350 12400 124
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 12298 TVD 5778.35
INC 90.85 AZ 178.98
VS 6477.99

MD 12389 TVD 5776.08
INC 92.01 AZ 179.84
VS 6568.96

12200-12300 Mrlst med gy, sb 
blky-plty, frm, chk, lt-med gy, mottled 
ip, sb blky-sb plty, sft, mod cut, rr pyr, 
70% mrlst, 30% chk

12300-12400 Mrlst med gy, occ dk gy, 
sb blky-plty, frm, chk med gy, sb blky, 
sft, slow cut, 80% mrlst, 20% chk

12400-12500 M
sb blky-plty, fr
sft, slow cut, 8

2

ROP (min/ft)

0

350

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

45.7% Methane
24.6% Ethane
15.0% Propane
14.7% Butane

450 12500 12550 12600 12650
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 12480 TVD 5773.86
INC 90.79 AZ 179.78
VS 6659.93

MD 12572 TVD 5772.23
INC 91.23 AZ 179.39
VS 6751.91

MD 126
INC 90.
VS 6843

Mrlst med gy, occ dk gy, 
rm, chk med gy, sb blky, 
80% mrlst, 20% chk

12500-12600 Mrlst med-dk gy, sb 
blky-sb plty, frm, chk med gy, sb blky, 
sft, slow cut, 80% Mrlst, 20% Chk

12600-12700 Mrlst med gy, sb blky-sb 
plty, frm, chk lt-med gy, sb blky, sft, rr 
bent, rr inoc, fst cut, 70% Mrlst, 30% 
Chk

2

ROP (min/ft)

0

350

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

12700 12750 12800 12850
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

664 TVD 5771.14
13 AZ 180.78
3.9

MD 12756 TVD 5771.15
INC 89.86 AZ 180.12
VS 6935.9

MD 12847 TVD 5771.52
INC 89.67 AZ 179.41
VS 7026.89

12700-12800 Mrlst med gy, sb blky-sb 
plty, frm, chk lt-med gy, sb blky, sft, rr 
bent, rr inoc, fst cut, 70% Mrlst, 30% 
Chk

12800-12900 Mrlst med gy, sb blky-sb 
plty, frm, chk lt-med gy, sb blky, sft, rr 
bent, rr pyr, fst cut, 60% Mrlst, 40% 
Chk

2

ROP (min/ft)

0

350

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

42.2% Methane
26.3% Ethane
17.1% Propane
14.4% Butane

12900 12950 13000 13050 13100
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 12938 TVD 5771.56
INC 90.29 AZ 179.02
VS 7117.89

MD 13030 TVD 5770.17
INC 91.43 AZ 178.26
VS 7209.85

12900-13000 Chk lt-med gy, sb blky, 
sft, Mrlst med gy, sb blky-sb plty, frm, 
rr bent, rr pyr, fst cut, 60% Chk, 40% 
Mrlst

13000-13100 Mrlst med gy, sb blky-sb 
plty, frm, chk lt-med gy, sb blky, sft, rr 
bent, rr pyr, rr inoc, mod cut, 60% 
Mrlst, 40% Chk

2

ROP (min/ft)

0

350

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 10.35
Vis 36

13150 13200 13250 13300
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 13121 TVD 5768.29
INC 90.94 AZ 179.65
VS 7300.81

MD 13212 TVD 5767.08
INC 90.59 AZ 181.41
VS 7391.79

MD 13304 TVD 5768.37
INC 87.8 AZ 181.38
VS 7483.75

13100-13200 Mrlst med gy, sb blky-sb 
plty, frm, chk lt-med gy, sb blky, sft, rr 
bent, rr pyr, rr inoc, mod cut, 60% 
Mrlst, 40% Chk

13200-13300 Mrlst med gy, sb blky-sb 
plty, frm, chk lt-med gy, sb blky, sft, rr 
bent, rr pyr, rr inoc, mod cut, 70% 
Mrlst, 30% Chk

2

ROP (min/ft)

0

350

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

1/23/2016

41.0% Methane
21.6% Ethane
15.7% Propane
21.7% Butane

13350 13400 13450 13500 135
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 13395 TVD 5772.55
INC 86.94 AZ 180.95
VS 7574.63

MD 13486 TVD 5775.78
INC 88.99 AZ 180.26
VS 7665.57

13300-13400 Mrlst med gy, sb blky-sb 
plty, frm, chk lt-med gy, sb blky, sft, rr 
bent, rr pyr, rr inoc, mod cut, 70% 
Mrlst, 30% Chk

13400-13500 Chk lt-med gy, sb blky, 
sft, Mrlst med gy, sb blky-sb plty, frm, 
rr bent, rr pyr, bri yel oil flor, fst cut, 
70% Chk, 30% Mrlst

91' Fault encountered at 13459' MD

13500-13600 Chk lt-
sft, Mrlst med gy, sb
rr bent, rr pyr, bri ye
70% Chk, 30% Mrlst

2

ROP (min/ft)

0

350

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 10.4
Vis 36

550 13600 13650 13700 13750
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

MD 13577 TVD 5777.58
INC 88.74 AZ 180.28
VS 7756.55

MD 13668 TVD 5779.94
INC 88.29 AZ 179.56
VS 7847.51

MD 13761 T
INC 90.11 A
VS 7940.49

-med gy, sb blky, 
b blky-sb plty, frm, 
el oil flor, fst cut, 
t

13600-13700 Chk lt-med gy, sb blky, 
sft, Mrlst med gy, sb blky-sb plty, frm, 
rr bent, rr pyr, bri yel oil flor, fst cut, 
80% Chk, 20% Mrlst

13700-13800 Chk lt-med gy, sb blky, 
sft, Mrlst med gy, sb blky-sb plty, frm, 
rr bent, rr pyr, bri yel oil flor, fst cut, 
80% Chk, 20% Mrlst

2

ROP (min/ft)

0

350

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

37.9% Methane
21.0% Ethane
16.6% Propane
24.5% Butane

13800 13850 13900 13950
5000 TVD

5550

6100

Sub Sea (-53)

(-603)

(-1153)

TVD 5781.24
Z 178.55

MD 13853 TVD 5779.9
INC 91.56 AZ 178.74
VS 8032.45

MD 13917 TVD 5778.15
INC 91.56 AZ 178.74
VS 8096.41

13800-13917 Chk lt-med gy, sb blky, 
sft, Mrlst med gy, sb blky-sb plty, frm, 
rr bent, rr pyr, bri yel oil flor, fst cut, 
80% Chk, 20% Mrlst

TD of 13917' reached at 
03:10 at 1/23/2016.

2

ROP (min/ft)

0

350

Gamma (API)

0



140


