
Scale 1:240 (5"=100') Imperial

Well Name: Boies B-19P-O3
Location: SESE Sec 19 T2S R97W Rio Blanco County, Colorado

Licence Number: 05-103-11067-00 Region: Sulphur Creek
Spud Date: 6/27/2008 Drilling Completed: 7/15/2008

Surface Coordinates: 306' FSL, 1184' FEL
39.8554301, -108.3186119

Bottom Hole Coordinates: SWSE 19 2S 97W
515' FSL, 2019' FEL

Ground Elevation (ft): 6248 K.B. Elevation (ft): 6278
Logged Interval (ft): 1867 To: 10,930 Total Depth (ft): 10,930

Formation: Green River-Mahogany, Green River-Garden Gultch, Orange Marker, Ohio Creek, Willi
Type of Drilling Fluid: Mud

Printed by STRIP.LOG from WellSight Systems 1-800-447-1534 www.WellSight.com

OPERATOR
Company: Whiting Oil & Gas Corporation
Address: 1700 Broadway, Suite 2300

Denver, CO  80290
303-837-1661

GEOLOGIST
Name: Mark Tapy, Bob Wells

Company: Entrada GeoSciences / Core Laboratories
Address: 11 Inverness Way South

Englewood, CO  80112
303-825-7140 

Drilling Company
Grey Wolf Rig #106

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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Lithogr
Microxln
Mudst
Packst
Wackest

OTHER SYMBOLS
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Geological Descriptions

TG
TG (units)
C1 (ppm)
C2 (ppm)
C3 (ppm)
C4 (ppm)

0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Bit #1
Make: Security
Size: 12 1/4"
Model: fm3663z9x11pdc
Depth In: 100'
Depth Out: 3780'

18
19

00

Entrada GeoSciences 
rigged up at 10:30 on 
6/28/08                     

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

Total gas calibrated to 1% methane = 100 
units;
99% methane = 9900 units
Chromatograph calibrated to 1% C1-C4 = 
10000 ppm.

100% methane is readjusted to 85% for 
graphical purposes

Chromatograph unit calibrated

INC 13.6
AZM 282.3
TVD 1882



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 7
RPM 50
PP 1768
SPM 100

WOB 11
RPM 50

19
50

20
00

20
50

21
00

0

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

Wt 9.2
Vis 49

2288 units1961'

INC 13.5
AZM 281.4
TVD 1975

2221 units
66.2% Methane
31.3% Ethane
2.5% Propane

Wt 9.2
Vis 47

2112 units

2056'

INC 13.2
AZM 280.6
TVD 2068

Wt 9.2
Vis 45

72.4% Methane
24.2% Ethane
3.4% Propane 2650 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

RPM 50
PP 1837
SPM 126

Slide 2247'-2262'

WOB 9
RPM 50
PP 2211
SPM 126

21
50

22
00

22
50

23
00

23
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

2650 units

2152'

INC 13.1
AZM 278.7
TVD 2160

Wt 9.3
Vis 45

397 units

74.9% Methane
29.1% Ethane

254 units2247'

INC 13
AZM 283.2
TVD 2253 Line test

Line test

Line test2342'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Slide 2374'-2396'

WOB 8
RPM 52
PP 2057
SPM 131

24
00

24
50

25
00

25
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 12.8
AZM 284.7
TVD 2345

Wt 9.3
Vis 49

2437'

2533'

Line test

INC 12.3
AZM 281.3
TVD 2532



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

0 ROP (min/ft) 5

Slide 2628'-2642'

Slide 2724'-2740'

6/29/08

WOB 11
RPM 50
PP 2325
SPM 136

Slide 2787'-2802'

26
00

26
50

27
00

27
50

28
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

TG (units)

Wt 9.3
Vis 47

2628'
Replace/clean riser, agitator, 
bubblejar, connection hoses, 
polyflow  lines

INC 12
AZM 282.5
TVD 2626

584 units

72.9% Methane
27.1% Ethane

Wt 9.4
Vis 45

2724'

77.3% Methane
22.7% Ethane 640 units

INC 12.2
AZM 283
TVD 2719

543 units

74.9% Methane
29.1% Ethane

Wt 9 4



( )
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 8
RPM 55
PP 2157
SPM 130

Slide 2950'-2970'
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29
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( )
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)

Wt 9.4
Vis 50

2819'

374 units

INC 12
AZM 286.1
TVD 2812
69.7% Methane
30.3% Ethane

281 units2914'

73.4% Methane
26.6% Ethane

INC 12
AZM 286.8
TVD 2904 Wt 9.4

Vis 50

3009'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 9.5
RPM 50
PP 2258
SPM 128

30
50

31
00

31
50

32
00

100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

67.3% Methane
32.7% Ethane

262 units

INC 12.1
AZM 286.3
TVD 2998

Wt 9.4
Vis 49

255 units

3105' 283 units CG

75.4% Methane
24.6% Ethane

INC 12.2
AZM 285.7
TVD 3091

242 units

265 units

75.3% Methane
24.7% Ethane

3200'

Wt 9.5
Vis 48

330 units

77.9% Methane
22.1% Ethane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 10
RPM 52
PP 2430
SPM 131

32
50

33
00

33
50

34
00

34
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 12.6
AZM 285.5
TVD 3185

Wt 9.5
Vis 493296'

285 units

62.7% Methane
37.3% Ethane

INC 13
AZM 284.8
TVD 3277

58.6 units3391'

62.5% Methane
37.5% Ethane

INC 13.3
AZM 285
TVD 3370



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 15
RPM 48
PP 2151
SPM 130

Slide 3581'-3591'

35
00

35
50

36
00

36
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

2426 units Trip 
Gas Wt 9.5

Vis 49

78.7% Methane
21.3% Ethane

3486'
680 units

INC 13.2
AZM 284.5
TVD 3463

372 units

75.1% Methane
24.9% Ethane

285 units

3581'

75.1% Methane
24.9% Ethane

INC 12.6
AZM 283
TVD 3556

Wt 9.5
Vis 49



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Slide 3677'-3701'

6/30/08

WOB 18
RPM 48
PP 2538
SPM 132

Bit #2
Make: Reed
Size: 12 1/4"
Model: RSX619M-A18
Depth In: 3772'
Depth Out: 5000

Slide 3782'-3904'

Slide 3868'-3883'

37
00

37
50

38
00

38
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

3677'

75.1% Methane
24.9% Ethane

117 units
INC 11.6
AZM 282.7
TVD 3649

119 units

1970 units

857 units

68.1% Methane
27.3% Ethane
4.6% Propane

3772'

Wt 9.5
Vis 45

350 units

INC 10
AZM 282.9
TVD 3744

589 units

61.9% Methane
33.3% Ethane
4.8% Propane

3868'

495 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 13
RPM 52
PP 2090
SPM 109

Slide 3995'-4005'

Slide 4059'-4079

39
00

39
50

40
00

40
50

41
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

584 units

Wt 9.3
Vis 46

INC 9.1
AZM 284.2
TVD 3837

3963'

INC 8.7
AZM 282.7
TVD 3932

187 units

63.0% Methane
20.1% Ethane
16.9% Propane

4059'

324 units

63.0% Methane
20.1% Ethane
16.9% Propane 872 units

INC 7
AZM 283
TVD 4027



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 6.9
RPM 49
PP 2793
SPM 132

Slide 4251'-4271

41
50

42
00

42
50

43
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

TVD 4027

Wt 9.5
Vis 47

4155'

INC 7.4
AZM 282.4
TVD 4122

Wt 9.5
Vis 47

76.3% Methane
23.7% Ethane

306 units

4251'

INC 6.4
AZM 282.4
TVD 4216

Wt 9.4
Vis 55



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 9
RPM 0
PP 2542
SPM 124

7/1/08
Slide 4351'-4366'

Slide 4442'-4454'

Circulation lost.
loss of 350 bbls of 
mud

Slid 4538'-4549'

43
50

44
00

44
50

45
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

4346'

300 units

80.6% Methane
17.3% Ethane
2.1% Propane 2426 units

INC 5.2
AZM 283.1
TVD 4312

1689 units

Wt 9.4
Vis 5574.3% Methane

25.7% Ethane

4442'

INC 5.2
AZM 287
TVD 4407

395 units

75.6% Methane
24.4% Ethane

Wt 9.5
Vis 47

4538'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 13
RPM 50
PP 1970
SPM 99

Regain circulation

45
50

46
00

46
50

47
00

47
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

Polyflow pulled 
out at the agitator

INC 5.2
AZM 288
TVD 4502

4633'

184 units

68.2% Methane
31.8% Ethane

Wt 9.3
Vis 44

INC 4.2
AZM 285.5
TVD 4598

211 units

416 units4729'

Line test

Wt 9.3
Vis 48



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 12
RPM 49
PP 2519
SPM 124

WOB 11
RPM 51
PP 2274
SPM 127

48
00

48
50

49
00

49
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 3.7
AZM 286.3
TVD 4692

1428 units

827 units

75.4% Methane
24.6% Ethane

4824'

Wt 9.3
Vis 461351 units

397 units
76.6% Methane
23.4% Ethane
INC 3.7
AZM 282.6
TVD 4788

4920'
1970 units

75.0% Methane
25.0% Ethane

742 units
INC 3.9
AZM 287.4
TVD 4868



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

7/02/08-7/08/08

Bit #4
Make: Hughes
Size: 8 3/4"
Model: PDC
Depth In: 5000'
Depth Out: 7197'

Slide 5020'-5040

Slide 5020'-5040'

WOB 14
RPM 56
PP 2364
SPM 101

50
00

50
50

51
00

51
50

00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 3.9
AZM 287.4
TVD 4918
TD for surface casing 20:30 7/01/08

Line test

Polyflow line 
test

Line test through 
riser

INC 3.7
AZM 335.0
TVD 5064 Wt 9.3

Vis 46

Polyflow line test 



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Slide 5196'-5226'

Slide 5291'-5331'

WOB 9.7
RPM 51
PP 2122
SPM 95

7/9/08

Slide 5386'-5401

52
52

50
53

00
53

50
54

00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

Line test through 
riser

INC 2.5
AZM 9.8
TVD 5159

Polyflow directly 
into agitator

Return to normal 
set up

INC 1.1
AZM 95.8
TVD 5254

676 units

1617 units

2421 units
70.6% Methane
20.4% Ethane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 7.4
RPM 51
PP 2351
SPM 100

54
50

55
00

55
50

56
00

C4 (ppm)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 2.7
AZM 127
TVD 5349

5481'

INC 2.3
AZM 129.8
TVD 5526

Wt 9.3
Vis 45

5576'

161 units

INC 1.8
AZM 137.5
TVD 5540



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 8.9
RPM 49
PP 2356
SPM 99

56
50

57
00

57
50

58
00

58
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

5672'

INC 1.3
AZM 149.6
TVD 5635

Wt 9.3
Vis 45

5767'

65.8% Methane
34.2% Ethane 4171 units

INC 1.1
AZM 150.8
TVD 5730 1665 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 17.5
RPM 53
PP 2326
SPM 99

59
00

59
50

60
00

60
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

6606 units CG5862'

72.1% Methane
27.9% Ethane

INC 0.5
AZM 173.9
TVD 5825

473 units

Wt 9.3
Vis 45

5958'
6429 units

INC 0.4
AZM 188.5
TVD 5921

6053' 4353 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 14.5
RPM 54
PP 2347
SPM 98

61
00

61
50

62
00

62
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

86.1% Methane
13.9% Ethane

INC 0.6
AZM 243.2
TVD 6015

6148' 5852 units

Wt 9.3
Vis 45

INC 0.8
AZM 260.4
TVD 6110

6243' 4195 units

INC 0.6
AZM 257 5



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 15.9
RPM 53
PP 2378
SPM 97

63
00

63
50

64
00

64
50

65
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

AZM 257.5
TVD 6206

1086 units

70.4% Methane
29.6% Ethane

6339' 6177 units

INC 0.9
AZM 269.7
TVD 6301

1256 units6434'

INC 1.3
AZM 292.2
TVD 6396

3772 units68.2% Methane
31.8% Ethane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 5.7
RPM 0
PP 2493
SPM 99

65
50

66
00

66
50

67
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

6529'

INC 0.4
AZM 19.6
TVD 6491.8

5757 units6624'

75.8% Methane
24.2% Ethane

INC 0.0
AZM 183.2
TVD 6588

2094 units

62.3% Methane
37.7% Ethane

2786 units

2278 units6720'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 12.7
RPM 52
PP 2472
SPM 100

67
50

68
00

68
50

69
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

2253 units

INC 1.2
AZM 209.5
TVD 6682

62.2% Methane
37.8% Ethane 5904 units

1066 units
6815'

4187 units

INC 1.8
AZM 215.3
TVD 6778.8

4957 units

6911'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 18.3
RPM 52
PP 2458
SPM 101

Slide 7006'-7045'

7/10/08

Slide 7101'-7141

WOB 14.9
RPM 54
PP 2427
SPM 102

69
50

70
00

70
50

71
00

71
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 2.8
AZM 217.3
TVD 6874

5808 units

59.5% Methane
36.0% Ethane
4.5% Propane

7006'

3702 units

INC 2.3
AZM 196
TVD 6968

7101'

Wt 9.3
Vis 60

INC 2.3
AZM 216.7
TVD 7065



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Bit #5
Make: Security
Size: 8 3/4"
Model: FMR3563Z
Depth In: 7197'
Depth Out: 9679'

Slide 7202'-7232'

Slide 7287'-7302'

WOB 7.5
RPM 50
PP 2870
SPM 103

72
00

72
50

73
00

73
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

59.5% Methane
36.0% Ethane
4.5% Propane

7191'

Trip gas

INC1.1
AZM 221.3
TVD 7154

7287'

INC 1.1
AZM 337.5
TVD 7249.5

Wt 9.3
Vis 48

5382 units
62.2% Methane
37.8% Ethane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Slide 7382'-7400'

7/11/08

WOB 16.4
RPM 49
PP 2965
SPM 104

74
00

74
50

75
00

75
50

0

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

7382'

INC 1.5
AZM 142.1
TVD 7244

7477'

INC 1.6
AZM 153.1
TVD 7440

6631 units

58.7% Methane
39% Ethane
2.3% Propane

7573' 4719 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Slide 7668'-7683'

WOB 19
RPM 51
PP 2735
SPM 99

76
00

76
50

77
00

77
50

78
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10 4 10 5 10 6

INC 1.6
AZM 159.8
TVD 7535

7668'

6109 units

62.1% Methane
37.9% Ethane

INC 0.5
AZM 190.7
TVD 7631

7764'

INC 0.9
AZM 228.9
TVD 7726



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 19.5
RPM 51
PP 3035
SPM 104

78
50

79
00

79
50

80
00

100 1000 10e4 10e5 10e6
C4 (ppm)

100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

6630 units
62.2% Methane
37.8% Ethane

7859'

68.5% Methane
31.5% Ethane

6976 units

INC 1.1
AZM 233.3
TVD 7822

6370 units

7955'

INC 0.2
AZM 35.2
TVD 7917

69.9% Methane
26.3% Ethane
3.8% Propane

6929 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 17
RPM NA
PP 3425
SPM 108

80
50

81
00

81
50

82
00

82
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

8050'

INC 0.5
AZM 319.2
TVD 8013

60.3% Methane
37.5% Ethane
2.2% Propane

6151 units

8146'

INC 1.1
AZM 306
TVD 8108

8241' 7442 units

64.9% Methane
32% Ethane
3 1% P



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 21
RPM NA
PP 3215
SPM 106

8
83

00
83

50
84

00
84

50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

3.1% Propane

INC 1.2
AZM 318.5
TVD 8203

7007 units

5167 units

8336'

58.9% Methane
41.1% Ethane

4963 units

INC 1.3
AZM 287.6
TVD 8298

8432' 5699 units
58.5% Methane
41.5% Ethane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 19
RPM NA
PP 2830
SPM 97

7/12/08

85
00

85
50

86
00

86
50

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 1.4
AZM 271.8
TVD 8394

7781 units
8527'

INC 1.3
AZM 292.3
TVD 8489

Wt 9.4
Vis 60

7348 units

8622'

59.7% Methane
23.8% Ethane
16.5% Propane

4203 units
INC 1.8
AZM 332.2
TVD 8584



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 10.2
RPM NA
PP 3082
SPM 103

87
00

87
50

88
00

88
50

89
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

7274 units

2211 units CG8717'

6455 units62% Methane
33.8% Ethane
3.2% Propane

INC 1.6
AZM 324.0
TVD 8680

6221 units

8813'

Wt 9.5
Vis 55

4633 units

INC 1.2
AZM 321.0
TVD 8775

6957 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 15.0
RPM NA
PP 3048
SPM 106

89
50

90
00

90
50

91
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

8908' 1289 units CG

INC 1.2
AZM 315.2
TVD 8871

2317 units

59.6% Methane
37.7% Ethane
2.7% Propane

7388 units

9004'

INC 1.0
AZM 305.0
TVD 8996

4673 units

7537 units9099'
55.7% Methane
40.1% Ethane
4.2% Propane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 10.8
RPM NA
PP 3048
SPM 96

91
50

92
00

92
50

93
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

Wt 9.5
Vis 55

2992 units

INC 1.5
AZM 293.2
TVD 9062

56.0% Methane
41.5% Ethane
2.5% Propane 7422 units
9195'

6006 units
INC 0.5
AZM 339.6
TVD 9157

7450 units
9290'

INC 1.1
AZM 329.0
TVD 9336



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 6.4
RPM NA
PP 3030
SPM 99

Sample Top 
Cameo 9462', 
E-log top 9448

93
50

94
00

94
50

95
00

95
50

Shift ROP, Lithology and 
Gas down 14' to match 
E-logs

9410-9440 Ss, gy-s&p, vf gr, rd-sb rd, 
frm, cons, v w srt, abnt Sltst, 
gy/blk-gy-gy bn, sft-frm, sb blky-splnty,
grdg to Sh i/p, occ Coal, nsfoc

9440-9470 Sh, dk gy-blk, frm, sb blky, 
abnt Sltst, blk-gy-gy bn, sft-frm, sb 
blky-splnty,grdg to Sh i/p, occ, Ss a/a, 
occ Coal, blky, non calc,  nsfoc

9500-9530  Sltst, blk-gy-gy bn, sft-frm, 
sb blky, grdg to Sh i/p, occ, Coal, blky, 
tr Ss s&p, sb rd, frm, , non calc,  nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

58.8% Methane
39.3% Ethane
1.9% Propane

7247 units

9386'

4028 units

INC 1.4
AZM 289.2
TVD 9348

Replace gas detector unit

9481'

INC 2.4
AZM 281.8
TVD 9443



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 19.1
RPM NA
PP 3262
SPM 100

7/13/08

Bit #6
Make: Reed
Size: 8 3/4"
Model: 122049
Depth In: 9679'
Depth Out: 10930'

WOB 8.9
RPM NA

96
00

96
50

97
00

97
50

9530-9560 Sltst, blk-gy-gy bn, sft-frm, 
sb blky, grdg to Sh i/p, occ, Coal, blky, 
non calc, nsfoc

9560-9590 Ss wt-trnsl-tan, uncons,  f-vf 
gr, mod w srt, occ Coal, blk, sml, 
blky-flky, v sli calc, nsfoc

9590-9620 Sltst, dk gy-gy, sft, plty grdg 
to Sh i/p, occ, Ss, gy-s&p, vf gr, rd-sb 
rd, mod frm, cons, v w srt, occ Coal, 
blky-flky, non calc, nsfoc

9620-9650 Ss, gy-trnsl-s&p, v fg, sft, 
cons-sme uncons, v w srt, Abnt sltst, 
gy, sb plty-sb blky, occ Coal, sml flky, 
nsfoc

9650-9680 Sltst dk gy, v sft, sb plty-sub
blky, sdy grdg to Sh i/p,tr Coal, blky,sft,
non calc, nsfoc

9680-9710 Sh, dk gy, plty-blky, frm,  oc
grdg to slty,  abnt Coal, sft, non calc, 
nsfoc

9710-9740 Sh, dk gy-gy, sft-mod frm, 
abnt grdg to sltst, tr Ss, s&p-gy, cons, 
frm, sub ang, f gr, v w srt,  tr Coal, sli 
calc, v tr orng flor, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

New chromatograph unit 
malfunctioning, 
Switch back to original 
unit

9576' 2464 units CG

5729 units

INC 1.8
AZM 302.4
TVD 9539

5023 units

9672'

6569 units Trip 
Gas

3913 units

64.4% Methane
34.6% Ethane
1.0% Propane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

PP 2892
SPM 98

WOB 8.0
RPM 0
PP 2948
SPM 100

Sample Top
Rollins 9892', 
E-log top 9009'

WOB 16.5
RPM NA
PP 3207
SPM 99

98
00

98
50

99
00

99
50

9740-9770 SS, tan-gy-s&p, rd, cons, f-vf
gr, sft-mod frm, abnt Sh  blk-dk gy-gy, 
blky-plty, carb i/p, grdg to sltst i/p, occ 
Coal, blk, sft, sli calc, nsfoc 

9770-9800 Ss tan-s&p-trnsl, cons-tr 
uncons, m-vf gr, sub ang, Abnt Coal, 
blk, pp pyr, slty, sli calc, nsfoc

9800-9830 Ss, a/a, abnt, Sltst, gy-dk gy, 
blky-sb plty, grdg to v slty i/p, grdg to 
sh i/p, abnt Coal, blk, shny, 

9830-9860 Ss tan-s&p-trnsl, cons, m-f 
gr, sub ang, frm, abnt Sh, dk gy-gy, 
blky-plty, frm, decng Coal a/a, non calc,
nsfoc

9860-9890 Ss wt-s&p, cons, sub rd, m 
gr-f gr, frm, occ Sltst, sb blky, frm, non 
calc, nsfoc

9890-9920 Poor Sample quality, Ss a/a, 
Sltst a/a. tr Coal

9920-9950 Ss wt-s&p, cons, sub rd, m 
gr-f gr, frm, occ Sltst, sb blky, frm, non 
calc, nsfoc

9950-9980 Sltst dk gy, v sft, sb plty-sub
blky, sdy grdg to Ss i/p, abnt Coal, blky,
frm-md hd, non calc, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

9767'

3303 units

4630 units

60.1% Methane
39.9% Ethane

6114 units

9862'
5055 units

6027 units

57.5% Methane
42.5% Ethane

9958' 1202 units CG



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Sample Top
Cozzette 
10,080', E-log 
top 10,049'

7/14/08

WOB 16.5
RPM NA
PP 3157
SPM 101

10
00

0
10

05
0

10
10

0
10

15
0

10
20

0

frm md hd, non calc, nsfoc

9980-10010 Sltst dk gy, sft, sb sub blky,
sdy grdg to Ss i/p, occ Ss, wt-s&p, 
cons, sub rd, f gr, frm, blky, tr Coal, tr 
lse qrtz, non calc, nsfoc

10010-10040 Ss wt-s&p-trnsl, uncons, 
m gr-f gr, occ Coal, flky ,  non calc, 
nsfoc

10040-10070 Sltst, gy-tan, sub blky, 
sft-mod frm, v slty, abnt Ss, uncons, 
f-m gr, suc i/p, occ Coal, fis i/p, non 
calc, nsfoc

10070-10100  Ss s&p-tan-wt, suc i/p, 
cons, sub rd, m gr-f gr, frm, abnt Sltst, 
sb blky, frm, grdg to Sh i/p, tr Coal, v sli
calc, nsfoc

10100-10130 Sltst gy-dk gy-gy bn, sb 
blky, frm, abnt Ss s&p-tan-wt, suc i/p, 
cons, sub rd, m gr-f gr, frm, clyfill 
i/p,occ Sh dk gy, plty flky-blky, sft-mod 
frm, occ Coal, blky-splty, slty, sli calc, 
nsfoc, 

10130-10160 Sltst, dk gy-gy, sub 
blky-sub plty, sft-mod frm, grdg to sdy 
i/p, grdg to Sh i/p, abnt Ss, wt-gy-s&p, 
cons, f-vf gr, tr Coal, lse qrtz, non calc, 
nsfoc

10160-10190 Sltst, dk gy-gy, sub 
blky-sub plty, sft-mod frm, grdg to sdy 
i/p, grdg to Sh i/p, occ Coal, lse qrtz, 
non calc, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 ( )

4888 units

63.6% Methane
36.4% Ethane

10053'

Wt 9.5 
Vis 55

4133 units

4730 units

54.4% Methane
42.3% Ethane
3.3% Propane

10148' 2553 units CG
Wt 9.6
Vis 55

3459 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 23.9
RPM NA
PP 2985
SPM 99

Sample Top
Corcoran 10,393', 
E-log top 10,388'

10
25

0
10

30
0

10
35

0
10

40
0

,

10190-10220 Ss wt-s&p-trnsl, uncons, 
m gr-f gr, occ Coal, blky, tr pyr,  non 
calc, nsfoc

10220-10250 Sltst, dk gy-gy, sub 
blky-sub plty, frm, sdy i/p, grdg to Sh 
i/p, abnt Ss tan-s&p-trnsl, cons-sme 
uncons, vf gr-f gr, sub rd, frm, v w srt,  
occ Coal, lse qrtz, non calc, nsfoc

10250-10280 Ss wt-s&p-trnsl-fros, 
cons-uncons, sub rd, m gr-f gr, mod w 
srt, frm, occ Coal, blk, blky-flky, tr Sltst,
dk gy, sb blky frm, non calc, nsfoc

10280-10310 Sltst med-dk gy, arg, carb,
plty, wxy ip, frm, Ss trnsl-wh, vf-f gr, 
mod srt, sb ang, qtz ovgth, n calc, sb 
plty, mod frm, tt, tr Coal, blk, vit-sb 
wxy, pyrc ip, splty, nsfoc

10310-10340 vps, Sltst & Ss aa, 99% 
LCM

10340-10370 Ss trnsl-wh, vf-f gr, occ 
med gr, mod srt, sb rd, sft-mod frm, n 
calc, qtz ovgth, tt, occ Sltst med gy, 
plty, frm, carb, n calc, tr Coal, abnt LCM

10370-10400 vps, Sltst med-dk gy, arg, 
carb, sb plty,  mod frm-frm, n calc, Ss 
trnsl-wh, vf-f gr, mod srt, nsfoc, abnt 
LCM

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

4619 units

57.0% Methane
40.5% Ethane
2.5% Propane

10244'

6221 units

57.0% Methane
40.5% Ethane
2.5% Propane

4322 units

10339'

Wt 9.7
Vis 60

6205 units55.4% Methane
41.8% Ethane
2.8% Propane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 25.0
RPM 49
PP 2950
SPM 102

Lower Corcoran 
10,620'

10
45

0
10

50
0

10
55

0
10

60
0

65
0

10400-10430 Sltst dk gy, arg, carb, sb 
plty, frm, n calc, Ss lt gy-wh, vf gr, occ 
f-med gr, slty ip, sb rd-sb ang, mod-ply 
srt, sft-mod frm, qtz ovgth, sl calc ip, tt,
nsfoc

10430-10460 Ss trnsl-wh, f-med gr, slty 
ip, mod-ply srt, sb rd, occ fros grs, sl 
calc ip, disagg ip, sft, occ Sltst, dk gy, 
arg, carb, pyrc ip, sb plty, frm, nsfoc

10460-10490 Sltst med-dk gy, sdy ip, sb
plty-plty, carb, pyrc ip, frm, grdg to Ss 
lt-med gy, vf gr, slty, mod frm, sb plty, 
tr calc, tt, nsfoc

10490-10520 Sltst med-dk gy, sdy ip, sb
plty-plty, carb, pyrc ip, frm, grdg to Ss 
lt-med gy, vf gr, slty, mod frm, sb plty, 
tr calc, tt, nsfoc

10520-10550 Sh dk gy, v slty, sdy ip, sb
plty-plty, carb, pyrc ip, frm, grdg to 
Sltst, med-dk gy, arg ip, sdy ip, sb ply, 
carb, pyrc ip, frm, tr Coal blk, sb vit, 
blky, pyrc, nsfoc

10550-10580' Ss wh-lt gy, vf gr, mod srt
sb ang, sb plty, n calc, mod frm, tt, occ 
Sh grdg to Sltst aa, nsfoc, abnt LCM

10580-10610' vps, Ss wh-lt gy, vf gr, 
mod srt, sb ang, sb plty, n calc, mod 
frm, tt, occ Sh grdg to Sltst aa, nsfoc, 
abnt LCM

10610' End of Lithology Logging, 
7/14/08

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

10435' 1769 units CG

4803 units55.4% Methane
41.8% Ethane
2.8% Propane

7162 units CG
10531'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 26.7
RPM 50
PP 2891
SPM 95

10
6

10
70

0
10

75
0

10
80

0
10

85
0

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

6011 units Trip 
Gas

10623'

6207 units65.9% Methane
32.5% Ethane
1.5% Propane

1560 units

4920 units10719'

10729'-10761' CCD detector failure, 
replace and recalibrate

Wt 9.6
Vis 63

2977 units

4650 units CG10814'

5730 units



7/15/08

10
90

0
10

95
0

Driller's TD 10,930' 00:20 
7/15/08, Logger's TD 10,954'

Entrada Geosciences 
released and rigged down 
gas detection 06:00 7/17/08

Wt 9.6
Vis 60

61.7% Methane
37.3% Ethane
1.0% Propane

3021 units

Wt 9.6
Vis 57

4691 units CG10909'



Curve Track 1
ROP (min/ft)
Gamma (API)
Caliper (inches)
Bulk Density (g/cc)

De
pt

h

di

Li
th

ol
og

y

Oi
l S

ho
ws

TG
TG (units)
C1 (ppm)
C2 (ppm)
C3 (ppm)
C4 (ppm)

0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3Bit #1

Make: Security
Size: 12 1/4"
Model: fm3663z9x11pdc
Depth In: 100'
Depth Out: 3780'

WOB 7
RPM 50
PP 1768
SPM 100

WOB 11
RPM 50
PP 1837
SPM 126

19
00

20
00

21
00

22
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

Total gas calibrated to 1% methane = 100 units;
99% methane = 9900 units
Chromatograph calibrated to 1% C1-C4 = 10000 ppm.

100% methane is readjusted to 85% for graphical 
purposes

Chromatograph unit calibrated
INC 13.6
AZM 282.3
TVD 1882

2288 units1961'

INC 13.5
AZM 281.4
TVD 1975

2221 units
66.2% Methane
31.3% Ethane
2.5% Propane

2112 units

2056'

INC 13.2
AZM 280.6
TVD 2068

72.4% Methane
24.2% Ethane
3.4% Propane 2650 units
2152'

INC 13.1
AZM 278.7
TVD 2160

397 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 9
RPM 50
PP 2211
SPM 126

WOB 8
RPM 52
PP 2057
SPM 131

23
00

24
00

25
00

26
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

74.9% Methane
29.1% Ethane

254 units2247'

INC 13
AZM 283.2
TVD 2253

Line test

Line test

Line test2342'

INC 12.8
AZM 284.7
TVD 2345

2437'

2533'

Line test

INC 12.3
AZM 281.3
TVD 2532

2628'Replace/clean riser, agitator, bubblejar, 
connection hoses, polyflow  lines



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

6/29/08
WOB 11
RPM 50
PP 2325
SPM 136

WOB 8
RPM 55
PP 2157
SPM 130

27
00

28
00

29
00

30
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 12
AZM 282.5
TVD 2626

584 units

72.9% Methane
27.1% Ethane

2724'

77.3% Methane
22.7% Ethane

640 units

INC 12.2
AZM 283
TVD 2719

543 units
74.9% Methane
29.1% Ethane

2819'
374 units

INC 12
AZM 286.1
TVD 2812
69.7% Methane
30.3% Ethane

281 units2914'

73.4% Methane
26.6% Ethane

INC 12
AZM 286.8
TVD 2904

3009'

67.3% Methane
32.7% Ethane

262 units

INC 12.1
AZM 286.3
TVD 2998

255 units



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 9.5
RPM 50
PP 2258
SPM 128

WOB 10
RPM 52
PP 2430
SPM 131

31
00

32
00

33
00

34
00

35
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)

3105' 283 units CG

75.4% Methane
24.6% Ethane

INC 12.2
AZM 285.7
TVD 3091

242 units

265 units
75.3% Methane
24.7% Ethane

3200'

330 units

77.9% Methane
22.1% Ethane

INC 12.6
AZM 285.5
TVD 3185

3296'
285 units

62.7% Methane
37.3% Ethane

INC 13
AZM 284.8
TVD 3277

58.6 units3391'

62.5% Methane
37.5% Ethane

INC 13.3
AZM 285
TVD 3370

2426 units Trip Gas

78.7% Methane
21.3% Ethane
3486'

680 units

INC 13 2



WOB 15
RPM 48
PP 2151
SPM 130

6/30/08

WOB 18
RPM 48
PP 2538
SPM 132

Bit #2
Make: Reed
Size: 12 1/4"
Model: RSX619M-A18
Depth In: 3772'
Depth Out: 5000'

WOB 13
RPM 52
PP 2090
SPM 109

36
00

37
00

38
00

39
00

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 13.2
AZM 284.5
TVD 3463

372 units

75.1% Methane
24.9% Ethane

285 units

3581'

75.1% Methane
24.9% Ethane

INC 12.6
AZM 283
TVD 3556

3677'

75.1% Methane
24.9% Ethane

117 units
INC 11.6
AZM 282.7
TVD 3649 119 units

1970 units

857 units
68.1% Methane
27.3% Ethane
4.6% Propane3772'

350 units
INC 10
AZM 282.9
TVD 3744

589 units

61.9% Methane
33.3% Ethane
4.8% Propane
3868'

495 units

584 units

INC 9.1
AZM 284.2
TVD 3837

3963'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Slide 3995'-4005'

WOB 6.9
RPM 49
PP 2793
SPM 132

WOB 9
RPM 0
PP 2542
SPM 1247/1/08

40
00

41
00

42
00

43
00

00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

3963

INC 8.7
AZM 282.7
TVD 3932

187 units

63.0% Methane
20.1% Ethane
16.9% Propane

4059'

324 units

63.0% Methane
20.1% Ethane
16.9% Propane

872 units

INC 7
AZM 283
TVD 4027

4155'

INC 7.4
AZM 282.4
TVD 4122

76.3% Methane
23.7% Ethane

306 units
4251'

INC 6.4
AZM 282.4
TVD 4216

4346'
300 units

80.6% Methane
17.3% Ethane
2.1% Propane

2426 units

INC 5.2
AZM 283.1
TVD 4312



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

Circulation lost.
loss of 350 bbls of mud

WOB 13
RPM 50
PP 1970
SPM 99Regain circulation

WOB 12
RPM 49
PP 2519
SPM 124

44
45

00
46

00
47

00
48

00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

1689 units

74.3% Methane
25.7% Ethane

4442'

INC 5.2
AZM 287
TVD 4407

395 units75.6% Methane
24.4% Ethane
4538'

Polyflow pulled out at 
the agitator

INC 5.2
AZM 288
TVD 4502

4633'

184 units
68.2% Methane
31.8% Ethane

INC 4.2
AZM 285.5
TVD 4598

211 units

416 units4729'

Line test

INC 3.7
AZM 286.3
TVD 4692

1428 units

827 units
75.4% Methane
24.6% Ethane
4824'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 11
RPM 51
PP 2274
SPM 127

7/02/08-7/08/08

Bit #4
Make: Hughes
Size: 8 3/4"
Model: PDC
Depth In: 5000'
Depth Out: 7197'

WOB 14
RPM 56
PP 2364
SPM 101

49
00

50
00

51
00

52
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

1351 units

397 units
76.6% Methane
23.4% Ethane

INC 3.7
AZM 282.6
TVD 4788

4920'
1970 units

75.0% Methane
25.0% Ethane

742 units
INC 3.9
AZM 287.4
TVD 4868

INC 3.9
AZM 287.4
TVD 4918
TD for surface casing 20:30 7/01/08

Line test

Polyflow line test
Line test through riser

INC 3.7
AZM 335.0
TVD 5064

Polyflow line test

Line test through riser

INC 2.5
AZM 9.8
TVD 5159



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 9.7
RPM 51
PP 2122
SPM 95

7/9/08

WOB 7.4
RPM 51
PP 2351
SPM 100

53
00

54
00

55
00

56
00

57
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

Polyflow directly into 
agitator

Return to normal set up

INC 1.1
AZM 95.8
TVD 5254

676 units

1617 units

2421 units
70.6% Methane
20.4% Ethane

INC 2.7
AZM 127
TVD 5349

5481'

INC 2.3
AZM 129.8
TVD 5526

5576'

161 units

INC 1.8
AZM 137.5
TVD 5540

5672'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 8.9
RPM 49
PP 2356
SPM 99

WOB 17.5
RPM 53
PP 2326
SPM 99

58
00

59
00

60
00

61
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

INC 1.3
AZM 149.6
TVD 5635

5767'

65.8% Methane
34.2% Ethane

4171 units

INC 1.1
AZM 150.8
TVD 5730

1665 units

6606 units CG5862'

72.1% Methane
27.9% Ethane

INC 0.5
AZM 173.9
TVD 5825

473 units

5958' 6429 units

INC 0.4
AZM 188.5
TVD 5921

6053' 4353 units

86.1% Methane
13.9% Ethane

INC 0.6
AZM 243.2
TVD 6015



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 14.5
RPM 54
PP 2347
SPM 98

WOB 15.9
RPM 53
PP 2378
SPM 97

WOB 5.7
RPM 0
PP 2493
SPM 99

62
00

63
00

64
00

65
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

6148' 5852 units

INC 0.8
AZM 260.4
TVD 6110

6243' 4195 units

INC 0.6
AZM 257.5
TVD 6206

1086 units70.4% Methane
29.6% Ethane

6339' 6177 units

INC 0.9
AZM 269.7
TVD 6301

1256 units6434'

INC 1.3
AZM 292.2
TVD 6396

3772 units68.2% Methane
31.8% Ethane

6529'

INC 0.4



0 ROP (min/ft) 5
0 Gamma (API) 200
6 C li (i h ) 12

WOB 12.7
RPM 52
PP 2472
SPM 100

WOB 18.3
RPM 52
PP 2458
SPM 101

66
00

67
00

68
00

69
00

70
00

TG (units)
1 10 100 1000 10e4

C1 ( )

INC 0.4
AZM 19.6
TVD 6491.8

5757 units6624'
75.8% Methane
24.2% Ethane

INC 0.0
AZM 183.2
TVD 6588

2094 units

62.3% Methane
37.7% Ethane 2786 units

2278 units6720'

2253 units

INC 1.2
AZM 209.5
TVD 6682

62.2% Methane
37.8% Ethane

5904 units

1066 units
6815'

4187 units
INC 1.8
AZM 215.3
TVD 6778.8

4957 units

6911'

INC 2.8
AZM 217.3
TVD 6874

5808 units

59.5% Methane
36.0% Ethane
4.5% Propane

7006'



6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

7/10/08

WOB 14.9
RPM 54
PP 2427
SPM 102

Bit #5
Make: Security
Size: 8 3/4"
Model: FMR3563Z
Depth In: 7197'
Depth Out: 9679'

WOB 7.5
RPM 50
PP 2870
SPM 103

7/11/08

71
00

72
00

73
00

74
00

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

3702 units

INC 2.3
AZM 196
TVD 6968

7101'

INC 2.3
AZM 216.7
TVD 7065

59.5% Methane
36.0% Ethane
4.5% Propane

7191'
Trip gas

INC1.1
AZM 221.3
TVD 7154

7287'

INC 1.1
AZM 337.5
TVD 7249.5

5382 units
62.2% Methane
37.8% Ethane

7382'

INC 1.5
AZM 142.1
TVD 7244



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 16.4
RPM 49
PP 2965
SPM 104

WOB 19
RPM 51
PP 2735
SPM 99

75
00

76
00

77
00

78
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

7477'

INC 1.6
AZM 153.1
TVD 7440 6631 units
58.7% Methane
39% Ethane
2.3% Propane

7573' 4719 units

INC 1.6
AZM 159.8
TVD 7535

7668'

6109 units

62.1% Methane
37.9% Ethane

INC 0.5
AZM 190.7
TVD 7631

7764'

INC 0.9
AZM 228.9
TVD 7726

6630 units
62.2% Methane
37.8% Ethane

7859'



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 19.5
RPM 51
PP 3035
SPM 104

WOB 17
RPM NA
PP 3425
SPM 108

79
00

80
00

81
00

82
00

83
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

68.5% Methane
31.5% Ethane 6976 units
INC 1.1
AZM 233.3
TVD 7822

6370 units

7955'

INC 0.2
AZM 35.2
TVD 7917

69.9% Methane
26.3% Ethane
3.8% Propane 6929 units

8050'

INC 0.5
AZM 319.2
TVD 8013

60.3% Methane
37.5% Ethane
2.2% Propane

6151 units

8146'

INC 1.1
AZM 306
TVD 8108

8241' 7442 units
64.9% Methane
32% Ethane
3.1% Propane

INC 1.2
AZM 318.5
TVD 8203



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 21
RPM NA
PP 3215
SPM 106

WOB 19
RPM NA
PP 2830
SPM 97

7/12/08

84
00

85
00

86
00

87
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

7007 units

5167 units
8336'

58.9% Methane
41.1% Ethane

4963 units

INC 1.3
AZM 287.6
TVD 8298

5699 units
8432'
58.5% Methane
41.5% Ethane

INC 1.4
AZM 271.8
TVD 8394

7781 units
8527'

INC 1.3
AZM 292.3
TVD 8489

7348 units
8622'

59.7% Methane
23.8% Ethane
16.5% Propane

4203 units
INC 1.8
AZM 332.2
TVD 8584

7274 units
2211 units CG8717'

6455 units62% Methane
33.8% Ethane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 10.2
RPM NA
PP 3082
SPM 103

WOB 15.0
RPM NA
PP 3048
SPM 106

88
00

89
00

90
00

91
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

3.2% Propane

INC 1.6
AZM 324.0
TVD 8680

6221 units
8813'

4633 units

INC 1.2
AZM 321.0
TVD 8775

6957 units
8908' 1289 units CG

INC 1.2
AZM 315.2
TVD 8871

2317 units

59.6% Methane
37.7% Ethane
2.7% Propane

7388 units

9004'

INC 1.0
AZM 305.0
TVD 8996

4673 units

7537 units9099'
55.7% Methane
40.1% Ethane
4.2% Propane

2992 units
INC 1.5
AZM 293.2
TVD 9062



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 10.8
RPM NA
PP 3048
SPM 96

WOB 6.4
RPM NA
PP 3030
SPM 99

Sample Top Cameo 9462',
E-log top 9448'

WOB 19.1
RPM NA
PP 3262
SPM 100

92
00

93
00

94
00

95
00

96
00

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

56.0% Methane
41.5% Ethane
2.5% Propane

7422 units
9195'

6006 units
INC 0.5
AZM 339.6
TVD 9157

7450 units9290'

INC 1.1
AZM 329.0
TVD 9336

58.8% Methane
39.3% Ethane
1.9% Propane

7247 units
9386'

4028 units

INC 1.4
AZM 289.2
TVD 9348

Replace gas detector unit

9481'

INC 2.4
AZM 281.8
TVD 9443

New chromatograph unit 
malfunctioning, 
Switch back to original unit

9576' 2464 units CG



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

7/13/08

Bit #6
Make: Reed
Size: 8 3/4"
Model: 122049
Depth In: 9679'
Depth Out: 10930'

WOB 8.9
RPM NA
PP 2892
SPM 98

WOB 8.0
RPM 0
PP 2948
SPM 100

Sample Top
Rollins 9892', E-log top 9009'

WOB 16.5
RPM NA
PP 3207
SPM 99

Sample Top

97
00

98
00

99
00

10
00

0

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

5729 units
INC 1.8
AZM 302.4
TVD 9539

5023 units

9672'

6569 units Trip Gas

3913 units

64.4% Methane
34.6% Ethane
1.0% Propane

9767'

3303 units

4630 units

60.1% Methane
39.9% Ethane

6114 units

9862' 5055 units

6027 units
57.5% Methane
42.5% Ethane

9958' 1202 units CG



p p
Cozzette 10,080', E-log top 
10,049'

7/14/08

WOB 16.5
RPM NA
PP 3157
SPM 101

WOB 23.9
RPM NA
PP 2985
SPM 99

Sample Top
Corcoran 10,393', E-log top 
10,388'

10
10

0
10

20
0

10
30

0
10

40
0

4888 units
63.6% Methane
36.4% Ethane

10053'

4133 units

4730 units
54.4% Methane
42.3% Ethane
3.3% Propane
10148' 2553 units CG

3459 units

4619 units

57.0% Methane
40.5% Ethane
2.5% Propane

10244'

6221 units

57.0% Methane
40.5% Ethane
2.5% Propane

4322 units

10339'

6205 units55.4% Methane
41.8% Ethane
2.8% Propane

10435' 1769 units CG

4803 units55.4% Methane
41.8% Ethane



0 ROP (min/ft) 5
0 Gamma (API) 200
6 Caliper (inches) 12
1 Bulk Density (g/cc) 3

WOB 25.0
RPM 49
PP 2950
SPM 102

Lower Corcoran 10,620'

WOB 26.7
RPM 50
PP 2891
SPM 95

10
50

0
10

60
0

10
70

0
10

80
0

10
90

0

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (ppm)
100 1000 10e4 10e5 10e6

C3 (ppm)
100 1000 10e4 10e5 10e6

C4 (ppm)
100 1000 10e4 10e5 10e6

41.8% Ethane
2.8% Propane

7162 units CG10531'

6011 units Trip Gas10623'

6207 units65.9% Methane
32.5% Ethane
1.5% Propane

1560 units

4920 units10719'

10729'-10761' CCD Detector Failure, replace 
and recalibrate

2977 units

4650 units CG10814'
5730 units

61.7% Methane
37.3% Ethane
1.0% Propane

3021 units



Driller's TD 10,930' 00:20 7/15/08, 
Logger's TD 10,954'

4691 units CG10909'

Entrada Geosciences Released and
rigged down gas detection 06:00 
7/17/08
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