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100% SHY SS: lt gy, S&P, frm, v f-f 
gr, sb rnd-ang, mod-w srt, cly cmt, 
sl calc; Cly: Lrg % of cly sz mtx not 
represented in sample.

MD: 920 ' 
TVD: 919.91 ' 
Inclination: 1.5 ° 
Azimuth: 205.3 ° 
VS: 10.15 '

COLUMBINE LOGGING, INC. 
RIGGED UP ON 2/02/2015 
MANNED 2-PERSON LOGGING 
WITH BLOODHOUND GAS 
CHROMATOGRAPH UNIT # 0312

100% SHY SS: lt gy, S&P, frm, v f-f 
gr, sb rnd-ang, mod-w srt, cly cmt, 
sl calc; Cly: Lrg % of cly sz mtx not 
represented in sample.

Drilled Out of Surface
@ 11:11 MST 02/03/15

Bit #: 2 
Type: SF 56 
Size: 8.75 
Depth In: 840 ' 
Depth Out: 6,197 ' 
Hours: 19.1 hrs 
Jets: 3 X 18 2 X 17 
S/N: 12610185

GAS (units)0 300
C1-C4 (PPM)0 30000

Gas Scale
0 - 300 units

100' Samples

103u

100u

103u

121u

98u

113u

102u

790

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP Scale
0-1500

Gamma Scale
0 - 200 API

626ft/hr

403ft/hr

480ft/hr

78api

97api

663ft/hr 88api

104api

Lithology Descriptions
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100% SHY SS: lt gy, S&P, frm, v f-f 
gr, sb rnd-ang, mod-w srt, cly cmt, 
sl calc; Cly: Lrg % of cly sz mtx not 
represented in sample.

95% SHY SS: lt gy-med gy, S&P, 
frm, v f-f gr, sb rnd-ang, mod-w srt, 
cly cmt, sl calc; 5% SS: wh-lt gy, tr 
s&p, clr-trnsl, sb rnd-ang, p srt, w 
cons, f gr, sl calc, occ glauc; Cly: 
Lrg % of cly sz mtx not represented 
in sample.

MD: 1,009 ' 
TVD: 1,008.88 ' 
Inclination: 1.6 ° 
Azimuth: 202.8 ° 
VS: 12.38 '

MD: 1,098 ' 
TVD: 1,097.84 ' 
Inclination: 1.7 ° 
Azimuth: 201 ° 
VS: 14.79 '

MD: 1,193 ' 
TVD: 1,192.8 ' 
Inclination: 1.8 ° 
Azimuth: 203.2 ° 
VS: 17.51 '

GAS (units)0 300
C1-C4 (PPM)0 30000

GAS (units)0 300
C1-C4 (PPM)0 30000

122u

134u

120u

111u

122u

147u

112u

138u

147u

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

1,110

1,120

1,130

1,140

1,150

1,160

1,170

1,180

1,190

1,200

1,210

1,220

1,230

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

561ft/hr

443ft/hr

626ft/hr

638ft/hr

619ft/hr

78api

101api

81api

104api

94api

114api

94api



90% SHY SS: lt gy-med gy, S&P, 
frm, v f-f gr, sb rnd-ang, mod-w srt, 
cly cmt, sl calc; 10% SS: wh-lt gy, tr 
s&p, clr-trnsl, sb rnd-ang, p srt, w 
cons, f gr, occ glauc; Cly: some cly 
sz mtx not represented in sample.

70% SHY SS: lt gy-med gy, S&P, 
frm, v f-f gr, sb rnd-ang, mod-w srt, 
cly cmt, sl calc; 10% SS: wh-lt gy, tr 
s&p, clr-trnsl, sb rnd-ang, p srt, w 
cons, f gr, occ glauc; 20% SLTY SH: 
lt-med gy, sl brn, sft-sl frm, sb 
plty-sb blky, slty tex, sl sdy ip, sl 
calc;

70% SHY SS: lt gy-med gy, S&P, 
frm, v f-f gr, sb rnd-ang, mod-w srt, 
cly cmt, sl calc; 10% SS: wh-lt gy, tr 
s&p, clr-trnsl, sb rnd-ang, p srt, w 
cons, f gr, occ glauc; 20% SLTY SH: 
lt-med gy, sl brn, sft-sl frm, sb 
plty-sb blky, slty tex, sl sdy ip, sl 
calc;

MD: 1,287 ' 
TVD: 1,286.75 ' 
Inclination: 1.8 ° 
Azimuth: 194.7 ° 
VS: 20.33 '

MD: 1,382 ' 
TVD: 1,381.71 ' 
Inclination: 1.5 ° 
Azimuth: 184.9 ° 
VS: 23.03 '

GAS (units)0 300
C1-C4 (PPM)0 30000

GAS (units)0 300
C1-C4 (PPM)0 30000

111u

145u

146u

150u

147u

171u

134u

106u

141u

104u

173u

1,210

1,220

1,230

1,240

1,250

1,260

1,270

1,280

1,290

1,300

1,310

1,320

1,330

1,340

1,350

1,360

1,370

1,380

1,390

1,400

1,410

1,420

1,430

1,440

1,450

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

682ft/hr

742ft/hr

514ft/hr

682ft/hr

680ft/hr

659ft/hr

598ft/hr

84api

84api

91api

84api

74api

91api

101api

97api



70% SHY SS: lt gy-med gy, S&P, 
frm, v f-f gr, sb rnd-ang, mod-w srt, 
cly cmt, sl calc; 10% SS: wh-lt gy, tr 
s&p, clr-trnsl, sb rnd-ang, p srt, w 
cons, f gr, occ glauc; 20% SLTY SH: 
lt-med gy, sl brn, sft-sl frm, sb 
plty-sb blky, slty tex, sl sdy ip, sl 
calc;

25% SHY SS: med gy, S&P, frm, v 
f-f gr, sb rnd-ang, mod-w srt, cly 
cmt, sl calc; 5% SS: wh-lt gy, tr s&p, 
clr-trnsl, sb rnd-ang, p srt, f gr, occ 
glauc; 70% SLTY SH: lt-med gy, sl 
brn, sft-sl frm, sb plty-sb blky, slty 
tex, sl sdy ip, sl calc;

WT: 9.3
VIS: 33

10% SHY SS: gy to dk gy,mod frm, f 
gr, sb rnd-ang, mod-w srt, cly cmt, 
sl calc; 90% SLTY SH: lt-med gy, sl 
brn, sft-sl frm, sb plty-sb blky, slty 
tex, sl sdy ip, sl calc;

MD: 1,477 ' 
TVD: 1,476.68 ' 
Inclination: 1.6 ° 
Azimuth: 194.5 ° 
VS: 25.56 '

MD: 1,572 ' 
TVD: 1,571.64 ' 
Inclination: 1.5 ° 
Azimuth: 200.5 ° 
VS: 28.04 '

MD: 1,667 ' 

WT: 8.4
VIS: 34

GAS (units)0 300
C1-C4 (PPM)0 30000

GAS (units)0 300
C1-C4 (PPM)0 30000

107u

172u

115u

141u

195u

186u

150u

98u

1,430

1,440

1,450

1,460

1,470

1,480

1,490

1,500

1,510

1,520

1,530

1,540

1,550

1,560

1,570

1,580

1,590

1,600

1,610

1,620

1,630

1,640

1,650

1,660

1,670

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

626ft/hr

550ft/hr

570ft/hr

663ft/hr

595ft/hr

657ft/hr

97api

97api

91api

91api

104api

107api



90% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
10% SHY SS: gy to dk gy,mod frm, f 
gr, sb rnd-ang, mod-w srt, cly cmt, 
sl calc

70% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
30% SHY SS: gy to dk gy,mod frm, f 
gr, sb rnd-ang, mod-w srt, cly cmt, 
sl calc

MD: 1,762 ' 
TVD: 1,761.61 ' 
Inclination: 1.3 ° 
Azimuth: 172.2 ° 
VS: 31.44 '

MD: 1,857 ' 
TVD: 1,856.56 ' 
Inclination: 2.6 ° 
Azimuth: 221.8 ° 
VS: 34.15 '

MD: 1,667 ' 
TVD: 1,666.62 ' 
Inclination: 0.7 ° 
Azimuth: 181.5 ° 
VS: 29.79 '

90% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
10% SHY SS: gy to dk gy,mod frm, f 
gr, sb rnd-ang, mod-w srt, cly cmt, 
sl calc

GAS (units)0 300
C1-C4 (PPM)0 30000

158u

156u

150u

143u

124u

172u

84u

157u

179u

1,650

1,660

1,670

1,680

1,690

1,700

1,710

1,720

1,730

1,740

1,750

1,760

1,770

1,780

1,790

1,800

1,810

1,820

1,830

1,840

1,850

1,860

1,870

1,880

1,890

ROP (ft/hr)0 1500
GAMMA (api)0 200

661ft/hr

483ft/hr

626ft/hr

443ft/hr

534ft/hr

626ft/hr

118api

97api

104api

94api

78api

97api



WT: 8.4
VIS: 31

70% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
30% SHY SS: gy to dk gy,mod frm, f 
gr, sb rnd-ang, mod-w srt, cly cmt, 
sl calc

40% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc 
40% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc 
20% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc

MD: 1,952 ' 
TVD: 1,951.45 ' 
Inclination: 2.9 ° 
Azimuth: 239.6 ° 
VS: 37.09 '

MD: 2,079 ' 
TVD: 2,078.23 ' 
Inclination: 3.8 ° 
Azimuth: 239.9 ° 
VS: 41.04 '

GAS (units)0 300
C1-C4 (PPM)0 30000

176u

129u

177u

68u

198u

77u

95u

71u

1,870

1,880

1,890

1,900

1,910

1,920

1,930

1,940

1,950

1,960

1,970

1,980

1,990

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

ROP (ft/hr)0 1500
GAMMA (api)0 200

504ft/hr

564ft/hr

507ft/hr

94api

88api

81api

114api

91api

92api

107api

97api



MD: 2,258 ' 
TVD: 2,256.33 ' 
Inclination: 7.3 ° 
Azimuth: 250 ° 
VS: 47.6 '

WT: 8.4
VIS: 27

40% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc 
40% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc 
20% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc

MD: 2,169 ' 
TVD: 2,167.91 ' 
Inclination: 5.8 ° 
Azimuth: 253.5 ° 
VS: 44.06 '

70% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
30% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc

GAS (units)0 300
C1-C4 (PPM)0 30000

141u

99u

82u

160u

50u

80u

156u

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,240

2,250

2,260

2,270

2,280

2,290

2,300

2,310

2,320

2,330

ROP (ft/hr)0 1500
GAMMA (api)0 200

554ft/hr

565ft/hr

613ft/hr

93api

94api

89api

115api

94api



90% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
10% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc

MD: 2,348 ' 
TVD: 2,345.37 ' 
Inclination: 9.4 ° 
Azimuth: 244 ° 
VS: 53.18 '

MD: 2,438 ' 
TVD: 2,434 ' 
Inclination: 10.6 ° 
Azimuth: 242.4 ° 
VS: 60.71 '

MD: 2,527 ' 
TVD: 2,521.38 ' 
Inclination: 11.3 ° 
Azimuth: 243.1 ° 
VS: 68.95 '

WT: 8.4
VIS: 27

80% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
20% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc

MD: 2,348 ' 
TVD: 2,345.37 ' 
Inclination: 9.4 ° 
Azimuth: 244 ° 
VS: 53.18 '

GAS (units)0 300
C1-C4 (PPM)0 30000

215u

204u

273u

256u

53u

256u

172u

118u

237u

119u

2,310

2,320

2,330

2,340

2,350

2,360

2,370

2,380

2,390

2,400

2,410

2,420

2,430

2,440

2,450

2,460

2,470

2,480

2,490

2,500

2,510

2,520

2,530

2,540

2,550

ROP (ft/hr)0 1500
GAMMA (api)0 200

626ft/hr

396ft/hr

117api

113api

94api

109api

114api



65% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
35% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
10% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc

60% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
40% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

MD: 2,617 ' 
TVD: 2,609.56 ' 
Inclination: 11.8 ° 
Azimuth: 244.3 ° 
VS: 77.47 '

MD: 2,706 ' 
TVD: 2,696.77 ' 
Inclination: 11.2 ° 
Azimuth: 240.6 ° 
VS: 86.19 '

50% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
40% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
10% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc

GAS (units)0 300
C1-C4 (PPM)0 30000

GAS (units)0 400
C1-C4 (PPM)0 40000

276u

215u

GAS
SCALE
CHANGE

86u

154u

171u

56u

93u

246u

2,530

2,540

2,550

2,560

2,570

2,580

2,590

2,600

2,610

2,620

2,630

2,640

2,650

2,660

2,670

2,680

2,690

2,700

2,710

2,720

2,730

2,740

2,750

2,760

2,770

ROP (ft/hr)0 1500
GAMMA (api)0 200

561ft/hr

394ft/hr

562ft/hr

612ft/hr

634ft/hr

99api

91api

91api

85api

107api



50% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
40% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
10% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc

MD: 2,796 ' 
TVD: 2,784.89 ' 
Inclination: 12.3 ° 
Azimuth: 241.6 ° 
VS: 95.58 '

MD: 2,975 ' 
TVD: 2,960.09 ' 
Inclination: 12.4 ° 
Azimuth: 242.4 ° 
VS: 114.8 '

55% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip
40% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt
5% SS: wh-lt gy, tr s&p, clr-trnsl, sb 
rnd-ang, mod-w srt, w cons, f gr

MD: 2,886 ' 
TVD: 2,872.98 ' 
Inclination: 11.3 ° 
Azimuth: 238.5 ° 
VS: 105.28 '

10% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc

GAS (units)0 400
C1-C4 (PPM)0 40000

256u

249u

260u

244u

286u

45u

341u

41u

2,750

2,760

2,770

2,780

2,790

2,800

2,810

2,820

2,830

2,840

2,850

2,860

2,870

2,880

2,890

2,900

2,910

2,920

2,930

2,940

2,950

2,960

2,970

2,980

2,990

ROP (ft/hr)0 1500
GAMMA (api)0 200

663ft/hr

648ft/hr

688ft/hr

626ft/hr

94api

104api

94api

71api

91api



WT: 8.4
VIS: 27

60% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip
40% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt

VS: 114.8 '

MD: 3,065 ' 
TVD: 3,048.09 ' 
Inclination: 11.8 ° 
Azimuth: 238.9 ° 
VS: 124.58 '

MD: 3,154 ' 
TVD: 3,135.11 ' 
Inclination: 12.4 ° 
Azimuth: 237.1 ° 
VS: 135 '

70% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl cal
30% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc, occ fos

MD: 3,065 ' 
TVD: 3,048.09 ' 
Inclination: 11.8 ° 
Azimuth: 238.9 ° 
VS: 124.58 '

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 400
C1-C4 (PPM)0 40000

287u

249u

215u

70u

54u

301u

54u

286u

148u

2,970

2,980

2,990

3,000

3,010

3,020

3,030

3,040

3,050

3,060

3,070

3,080

3,090

3,100

3,110

3,120

3,130

3,140

3,150

3,160

3,170

3,180

3,190

3,200

3,210

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

673ft/hr

605ft/hr

592ft/hr

572ft/hr

104api

94api

97api

84api

84api



70% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip
30% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt

WT: 8.4
VIS: 27

MD: 3,244 ' 
TVD: 3,223.16 ' 
Inclination: 11.5 ° 
Azimuth: 235.3 ° 
VS: 145.87 '

MD: 3,334 ' 
TVD: 3,311.45 ' 
Inclination: 10.9 ° 
Azimuth: 239.2 ° 
VS: 155.83 '

MD: 3,423 ' 
TVD: 3,399.03 ' 
Inclination: 9.6 ° 

50% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip
50% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 400
C1-C4 (PPM)0 40000

02-04-2015

02-03-2015

278u

287u

328u

356u

323u

344u

56u

323u

304u

3,190

3,200

3,210

3,220

3,230

3,240

3,250

3,260

3,270

3,280

3,290

3,300

3,310

3,320

3,330

3,340

3,350

3,360

3,370

3,380

3,390

3,400

3,410

3,420

3,430

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

614ft/hr

522ft/hr

670ft/hr

638ft/hr

572ft/hr

101api

104api

91api

133api

114api



95% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip
5% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt

95% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip
5% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt

WT: 8.4
VIS: 27

Inclination: 9.6 ° 
Azimuth: 237.4 ° 
VS: 164.59 '

MD: 3,513 ' 
TVD: 3,487.7 ' 
Inclination: 10.1 ° 
Azimuth: 247.1 ° 
VS: 172.16 '

MD: 3,602 ' 
TVD: 3,575.27 ' 
Inclination: 10.5 ° 
Azimuth: 252.1 ° 
VS: 178.19 '

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 400
C1-C4 (PPM)0 40000

438u

290u

373u

201u

359u

336u

84u

26u

441u

3,410

3,420

3,430

3,440

3,450

3,460

3,470

3,480

3,490

3,500

3,510

3,520

3,530

3,540

3,550

3,560

3,570

3,580

3,590

3,600

3,610

3,620

3,630

3,640

3,650

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

657ft/hr

237ft/hr

479ft/hr

195ft/hr

579ft/hr

94api

140api

117api

114api

104api

71api



50% SLTY SH: med-dk gy, tr sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
50% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, p srt, w cons, f gr, non 
calc

60% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, p srt, w cons, f gr, non 
calc
40% SLTY SH: med-dk gy, tr sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

90% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, p srt, w cons, f gr, non 
calc
10% SLTY SH: med-dk gy, tr sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

MD: 3,692 ' 
TVD: 3,663.72 ' 
Inclination: 10.8 ° 
Azimuth: 251.5 ° 
VS: 183.92 '

MD: 3,782 ' 
TVD: 3,752.08 ' 
Inclination: 11.1 ° 
Azimuth: 251.3 ° 
VS: 189.92 '

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 400
C1-C4 (PPM)0 40000

328u

342u

352u

361u

313u

Possum

63u

270u

169u

257u

3,630

3,640

3,650

3,660

3,670

3,680

3,690

3,700

3,710

3,720

3,730

3,740

3,750

3,760

3,770

3,780

3,790

3,800

3,810

3,820

3,830

3,840

3,850

3,860

3,870

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

360ft/hr

567ft/hr

420ft/hr

370ft/hr

71api

86api

91api

81api

84api



90% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, p srt, w cons, f gr, non 
calc
10% SLTY SH: med-dk gy, tr sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

WT: 8.4
VIS: 27

90% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, p srt, w cons, f gr, non 
calc
10% SLTY SH: med-dk gy, tr sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

50% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc 
50% SS: wh-lt gy, s&p, clr-trnsl, vf - f 
gr, sb rnd-ang, mod - w srt, mod - w 
cons, sl calc - calc

MD: 3,872 ' 
TVD: 3,840.26 ' 
Inclination: 12 ° 
Azimuth: 248.3 ° 
VS: 196.72 '

MD: 3,961 ' 
TVD: 3,927.3 ' 
Inclination: 12.1 ° 
Azimuth: 247 ° 
VS: 204.37 '

MD: 4,051 ' 
TVD: 4,015.51 ' 
Inclination: 10.8 ° 
Azimuth: 246 ° 
VS: 212.03 '

GAS (units)0 400
C1-C4 (PPM)0 40000

Possum
Belly
Full

353u

301u

33u

350u

318u

378u

79u

3,850

3,860

3,870

3,880

3,890

3,900

3,910

3,920

3,930

3,940

3,950

3,960

3,970

3,980

3,990

4,000

4,010

4,020

4,030

4,040

4,050

4,060

4,070

4,080

4,090

ROP (ft/hr)0 1500
GAMMA (api)0 200

559ft/hr

336ft/hr

422ft/hr

195ft/hr

432ft/hr

84api

91api

78api

106api

91api



90% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc 
10% SS: wh-lt gy, s&p, clr-trnsl, vf - f 
gr, sb rnd-ang, mod - w srt, mod - w 
cons, sl calc - calc

MD: 4,141 ' 
TVD: 4,104.1 ' 
Inclination: 9.5 ° 
Azimuth: 245.7 ° 
VS: 219 '

MD: 4,230 ' 
TVD: 4,192.03 ' 
Inclination: 8.3 ° 
Azimuth: 234.8 ° 
VS: 226.13 '

90% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc 
10% SS: wh-lt gy, s&p, clr-trnsl, vf - f 
gr, sb rnd-ang, mod - w srt, mod - w 
cons, v sl calc

GAS (units)0 400
C1-C4 (PPM)0 40000

375u

321u

338u

146u

349u

34u

152u

92u

4,070

4,080

4,090

4,100

4,110

4,120

4,130

4,140

4,150

4,160

4,170

4,180

4,190

4,200

4,210

4,220

4,230

4,240

4,250

4,260

4,270

4,280

4,290

4,300

4,310

ROP (ft/hr)0 1500
GAMMA (api)0 200

173ft/hr

413ft/hr

147ft/hr

386ft/hr

108api

91api

110api

94api

110api



WT: 8.4
VIS: 27

60% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
30% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
10% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc

MD: 4,320 ' 
TVD: 4,281.16 ' 
Inclination: 7.6 ° 
Azimuth: 236 ° 
VS: 233.55 '

MD: 4,409 ' 
TVD: 4,369.51 ' 
Inclination: 6.3 ° 
Azimuth: 232.2 ° 
VS: 240.12 '

MD: 4,499 ' 
TVD: 4,459.01 ' 
Inclination: 5.8 ° 
Azimuth: 235.3 ° 
VS: 245.99 '

50% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc
25% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
25% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 2500
C1-C4 (PPM)0 250000

291u

411u

83u

GAS
SCALE
CHANGE

441u

132u

165u

424u

34u

4,290

4,300

4,310

4,320

4,330

4,340

4,350

4,360

4,370

4,380

4,390

4,400

4,410

4,420

4,430

4,440

4,450

4,460

4,470

4,480

4,490

4,500

4,510

4,520

4,530

ROP (ft/hr)0 1500
GAMMA (api)0 200

387ft/hr

146ft/hr

493ft/hr

349ft/hr

291ft/hr

120api

91api

148api

91api

110api

75api



50% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
50% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

70% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
20% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

MD: 4,589 ' 
TVD: 4,548.61 ' 
Inclination: 4.9 ° 
Azimuth: 233.7 ° 
VS: 251.09 '

MD: 4,678 ' 
TVD: 4,637.36 ' 
Inclination: 3.8 ° 
Azimuth: 228.8 ° 
VS: 255.46 '

60% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt
30% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex
10% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr

GAS (units)0 2500
C1-C4 (PPM)0 250000

506u

309u

697u

111u

658u

793u

682u

688u

826u

4,510

4,520

4,530

4,540

4,550

4,560

4,570

4,580

4,590

4,600

4,610

4,620

4,630

4,640

4,650

4,660

4,670

4,680

4,690

4,700

4,710

4,720

4,730

4,740

4,750

ROP (ft/hr)0 1500
GAMMA (api)0 200

481ft/hr

148ft/hr

487ft/hr

175ft/hr

108api

110api

107api

94api



WT: 8.5
VIS: 29

20% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc
10% SS: wh-lt gy, tr s&p, clr-trnsl, 
sb rnd-ang, mod-w srt, w cons, f gr, 
sl calc

20% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
80% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

20% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
80% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

MD: 4,768 ' 
TVD: 4,727.25 ' 
Inclination: 1.6 ° 
Azimuth: 208.8 ° 
VS: 258.62 '

MD: 4,857 ' 
TVD: 4,816.24 ' 
Inclination: 0.9 ° 
Azimuth: 131.5 ° 
VS: 260.17 '

MD: 4,947 ' 

GAS (units)0 2500
C1-C4 (PPM)0 250000

918u

1155u

479u

967u

771u

493u

503u

106u

4,730

4,740

4,750

4,760

4,770

4,780

4,790

4,800

4,810

4,820

4,830

4,840

4,850

4,860

4,870

4,880

4,890

4,900

4,910

4,920

4,930

4,940

4,950

4,960

4,970

ROP (ft/hr)0 1500
GAMMA (api)0 200

175ft/hr

394ft/hr

245ft/hr

422ft/hr

375ft/hr

94api

107api

107api

97api

91api



75% SHY SS: lt gy-med gy, S&P, 
sft-sl frm, v f-f gr, sb rnd-ang, 
mod-w srt, cly cmt, sl calc
25% SLTY SH: lt-med gy, sl brn, 
sft-sl frm, sb plty-sb blky, slty tex, sl 
sdy ip, sl calc

WT: 8.5
VIS: 30

100% SLTY SH: med-dk gy, tr sl 
brn, mod frm-frm, slty - sm tex, occ 
lam, sb blky - plty, non - tr calc,tr pyr, 
abnt ls inoc; abnt SHY SS; tr SS

MD: 4,947 ' 
TVD: 4,906.23 ' 
Inclination: 0.5 ° 
Azimuth: 116.4 ° 
VS: 260.78 '

MD: 5,126 ' 
TVD: 5,085.23 ' 
Inclination: 0.1 ° 
Azimuth: 76.1 ° 
VS: 260.73 '

MD: 5,037 ' 
TVD: 4,996.23 ' 
Inclination: 0.3 ° 
Azimuth: 67.5 ° 
VS: 260.85 '

GAS (units)0 2500
C1-C4 (PPM)0 250000

1425u

1161u

687u

835u

862u

820u

143u

801u

4,950

4,960

4,970

4,980

4,990

5,000

5,010

5,020

5,030

5,040

5,050

5,060

5,070

5,080

5,090

5,100

5,110

5,120

5,130

5,140

5,150

5,160

5,170

5,180

5,190

ROP (ft/hr)0 1500
GAMMA (api)0 200

365ft/hr

394ft/hr

443ft/hr

403ft/hr

104api

78api

78api

96api

94api

354ft/hr

166api

101api



100% SLTY SH: med-dk gy, tr sl 
brn, mod frm-frm, slty - sm tex, occ 
lam, sb blky - plty, non - tr calc,tr pyr, 
abnt ls inoc; abnt SHY SS; tr SS

100% SLTY SH: med-dk gy, tr sl 
brn, mod frm-frm, slty - sm tex, occ 
lam, sb blky - plty, non - tr calc,tr pyr, 
abnt ls inoc; abnt SHY SS; tr SS

MD: 5,216 ' 
TVD: 5,175.22 ' 
Inclination: 0.8 ° 
Azimuth: 186.6 ° 
VS: 261.34 '

MD: 5,305 ' 
TVD: 5,264.21 ' 
Inclination: 1 ° 
Azimuth: 170.1 ° 
VS: 262.71 '

MD: 5,395 ' 
TVD: 5,354.2 ' 
Inclination: 1 ° 
Azimuth: 98.5 ° 

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 2500
C1-C4 (PPM)0 250000

215u

2169u

1322u

1971u

1485u

2251u

389u

198u

5,170

5,180

5,190

5,200

5,210

5,220

5,230

5,240

5,250

5,260

5,270

5,280

5,290

5,300

5,310

5,320

5,330

5,340

5,350

5,360

5,370

5,380

5,390

5,400

5,410

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

403ft/hr

444ft/hr

386ft/hr

449ft/hr

451ft/hr

127api

107api

123api

114api

107api

117api



100% SLTY SH: med-dk gy, tr sl 
brn, mod frm-frm, slty - sm tex, occ 
lam, sb blky - plty, non calc,tr pyr, 
abnt ls inoc;

100% SLTY SH: med-dk gy, tr sl 
brn, mod frm-frm, slty - sm tex, occ 
lam, sb blky - plty, non calc,tr pyr, 
abnt ls inoc

Azimuth: 98.5 ° 
VS: 263.57 '

MD: 5,485 ' 
TVD: 5,444.19 ' 
Inclination: 1 ° 
Azimuth: 109.3 ° 
VS: 263.9 '

MD: 5,574 ' 
TVD: 5,533.17 ' 
Inclination: 1.1 ° 
Azimuth: 107.5 ° 
VS: 264.36 '

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 4000
C1-C4 (PPM)0 400000

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 4000
C1-C4 (PPM)0 400000

1001u

2470u

2267u

2354u

2139u

GAS
SCALE
CHANGE

2646u

268u

2337u

332u

5,390

5,400

5,410

5,420

5,430

5,440

5,450

5,460

5,470

5,480

5,490

5,500

5,510

5,520

5,530

5,540

5,550

5,560

5,570

5,580

5,590

5,600

5,610

5,620

5,630

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

504ft/hr

386ft/hr

378ft/hr

367ft/hr

562ft/hr

101api

91api

107api

101api



WT: 8.75
VIS: 30

100% SLTY SH: med-dk gy, tr sl 
brn, mod frm-frm, slty - sm tex, occ 
lam, sb blky - plty, non calc,tr pyr, 
abnt ls inoc

100% SLTY SH: med-dk gy, v f gr, 
mod frm-frm, some slty - sm tex, 
occ lam, sb blky - plty, non calc, 
some ls, occ inoc

WT: 8.75
VIS: 30

MD: 5,664 ' 
TVD: 5,623.16 ' 
Inclination: 1.1 ° 
Azimuth: 107.4 ° 
VS: 264.82 '

MD: 5,754 ' 
TVD: 5,713.14 ' 
Inclination: 1.2 ° 
Azimuth: 103.8 ° 
VS: 265.24 '

MD: 5,843 ' 
TVD: 5,802.11 ' 
Inclination: 1.6 ° 
Azimuth: 98.4 ° 
VS: 265.58 '

GAS (units)0 4000
C1-C4 (PPM)0 400000

GAS (units)0 4000
C1-C4 (PPM)0 400000

1652u

3512u

3448u

3310u

2888u

3364u

430u

400u

5,610

5,620

5,630

5,640

5,650

5,660

5,670

5,680

5,690

5,700

5,710

5,720

5,730

5,740

5,750

5,760

5,770

5,780

5,790

5,800

5,810

5,820

5,830

5,840

5,850

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

336ft/hr

454ft/hr

394ft/hr

360ft/hr

395ft/hr

127api

120api

117api

104api

94api



WT: 9.0
VIS: 34

100% SLTY SH: med-dk gy, v f gr, 
mod frm-frm, some slty - sm tex, 
occ lam, sb blky - plty, non calc, 
some ls, occ inoc, occ bent

95% SLTY SH: med-dk gy, v f gr, 
mod frm-frm, some slty - sm tex, 
occ lam, sb blky - plty, non calc, 
some ls, occ inoc, occ bent

VS: 265.58 '

MD: 5,933 ' 
TVD: 5,892.08 ' 
Inclination: 1.5 ° 
Azimuth: 80.1 ° 
VS: 265.47 '

GAS (units)0 4000
C1-C4 (PPM)0 400000

GAS (units)0 4000
C1-C4 (PPM)0 400000

3166u

2203u

2918u

TD VERTICAL @ 6000' MD 
ON 2/4/15 @ 13:02 MS

Thank you for using
Columbine Logging, Inc.

Log Continues on Mahalo 
State AA09-75-HNC_Horz

3460u

647u

3284u

1645u

5,830

5,840

5,850

5,860

5,870

5,880

5,890

5,900

5,910

5,920

5,930

5,940

5,950

5,960

5,970

5,980

5,990

6,000

6,010

6,020

6,030

6,040

6,050

6,060

ROP (ft/hr)0 1500
GAMMA (api)0 200

ROP (ft/hr)0 1500
GAMMA (api)0 200

455ft/hr

439ft/hr

122ft/hr

130api

101api

88api


