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SS: ltgy to mgy, sme sl gybrn, occ 
s&p, f to mgr, sbblky, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sme lse cly, sl calc

SS: ltgy, gybrn, bf, occ s&p, f to mgr, 
sbblky, sbrnd gr, p srt, p cmt, arg 
mtx, abnt lse cly, sl calc

MD: 793'  
TVD: 792.99'  
INC: 0.5°  
AZM: 235.1° 

MD: 884'  
TVD: 883.98'  
INC: 0.5°  
AZM: 231° 

COLUMBINE LOGGING, INC.
ON LOCATION 8/10/14
MANNED 2-PERSON LOGGING
USING PASON GAS ANALYZER

DRILLED OUT OF SHOE
@ 12:50, 8/10/14

GAS (units)0 200
C1-C4 (PPM)0 20000

75u
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94u
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GAMMA (cps)0 200ROP (ft/hr)0 1000

Bit #: 1 
Type: SMITH 
SDi513  
Size: 8.75" 
Depth In: 723 '  
Jets: 8X12 
S/N: JJ5499
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SS: ltgy to mgy, sme sl gybrn, occ 
s&p, f to mgr, sbblky, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sme lse cly, sl calc

MD: 973'  
TVD: 972.98'  
INC: 0.5°  
AZM: 241.5° 

SS: ltgy to mgy, sme sl gybrn, occ 
s&p, f to mgr, sbblky, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, abnt lse cly, sl calc

MD: 1,063'  
TVD: 1,062.98'  
INC: 0.6°  
AZM: 240.5° 

GAS (units)0 200
C1-C4 (PPM)0 20000

112u.

MISSING DATA
DUE TO HIGH 
ROP

91u

110u

117u

MISSING DATA
DUE TO HIGH 
ROP

114u

94u

101u

890

900

910

920

930

940

950

960

970

980

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

GAMMA (cps)0 200

102

78

ROP (ft/hr)0 1000

MISSING DATA
DUE TO HIGH 
ROP

MISSING DATA
DUE TO HIGH 
ROP



SS: ltgy to mgy, sme sl gybrn, occ 
s&p, f to mgr, sbblky, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, abnt lse cly, sl calc

SS: ltgy to mgy, sme wh, s&p ip, f to 
mgr, sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc

MD: 1,158'  
TVD: 1,157.97'  
INC: 0.5°  
AZM: 235.7° 

MD: 1,251'  
TVD: 1,250.97'  
INC: 0.4°  
AZM: 237.8° 

MD: 1,346'  

GAS (units)0 200
C1-C4 (PPM)0 20000

119u

124u

116u

117u

126u

110u

116u

120u

108u

Depth:   1250'
WT        8.45
VIS           28
YP              3
pH        11.8
Cl-         400
Ca++    120

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

1,240

1,250

1,260

1,270

1,280

1,290

1,300

1,310

1,320

1,330

1,340

1,350

GAMMA (cps)0 200

88

80

94

77

ROP (ft/hr)0 1000



SS: ltgy to mgy, sme wh, s&p ip, f to 
mgr, sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, grdg to SHY SS

SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grdg 
to ss
SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc

MD: 1,346'  
TVD: 1,345.96'  
INC: 0.6°  
AZM: 238.7° 

SS: ltgy to mgy, sme wh, s&p ip, f to 
mgr, sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc

MD: 1,440'  
TVD: 1,439.96'  
INC: 0.7°  
AZM: 256.7° 

MD: 1,534'  
TVD: 1,533.95'  
INC: 0.6°  
AZM: 221.9° 

GAS (units)0 200
C1-C4 (PPM)0 20000

110u

96u

99u

121u

109u

105u

110u

106u

91u

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

1,460

1,470

1,480

1,490

1,500

1,510

1,520

1,530

1,540

1,550

1,560

1,570

GAMMA (cps)0 200

9480

94

74

87

64

ROP (ft/hr)0 1000



SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc

SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grdg 
to ss
SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, slty, mod sft to frm, sl calc

SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grdg 
to
SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc

MD: 1,628'  
TVD: 1,627.94'  
INC: 1.3°  
AZM: 118.9° 

MD: 1,723'  
TVD: 1,722.91'  
INC: 1.8°  
AZM: 90.4° 

GAS (units)0 200
C1-C4 (PPM)0 20000

91u
78u

80u

74u

80u

64u

71u

69u

76u

62u

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

1,680

1,690

1,700

1,710

1,720

1,730

1,740

1,750

1,760

1,770

1,780

1,790

GAMMA (cps)0 200

100

84

97

ROP (ft/hr)0 1000



SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, occ 
ss

SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, occ 
ss

MD: 1,818'  
TVD: 1,817.84'  
INC: 2.6°  
AZM: 65.3° 

MD: 1,913'  
TVD: 1,912.7'  
INC: 3.7°  
AZM: 79.1° 

GAS (units)0 200
C1-C4 (PPM)0 20000

GAS (units)0 200
C1-C4 (PPM)0 20000

79u

76u

75u

97u

89u

81u

83u

93u

99u

87u

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

1,900

1,910

1,920

1,930

1,940

1,950

1,960

1,970

1,980

1,990

2,000

2,010

GAMMA (cps)0 200

GAMMA (cps)0 200

74

94

77

104

74

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



WT 8.5 / VIS 28

SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, occ 
ss

SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, occ 
ss

MD: 2,008'  
TVD: 2,007.42'  
INC: 5.1°  
AZM: 82.6° 

MD: 2,100'  
TVD: 2,098.99'  
INC: 5.9°  
AZM: 79° 

MD: 2,190'  
TVD: 2,188.4'  
INC: 7.2°  
AZM: 79.5° 

GAS (units)0 200
C1-C4 (PPM)0 20000

GAS (units)0 200
C1-C4 (PPM)0 20000

103u

87u

88u

86u

90u

69u

87u

73u
85u

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

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

GAMMA (cps)0 200

GAMMA (cps)0 200

97

70

104

77

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty

SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty

SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to

MD: 2,280'  
TVD: 2,277.74'  
INC: 6.7°  
AZM: 74.3° 

MD: 2,370'  
TVD: 2,367.17'  
INC: 6.2°  
AZM: 70.6° 

GAS (units)0 200
C1-C4 (PPM)0 20000

GAS (units)0 200
C1-C4 (PPM)0 20000

102u

113u

117u

108u

118u

83u

115u

81u

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

2,340

2,350

2,360

2,370

2,380

2,390

2,400

2,410

2,420

2,430

2,440

2,450

GAMMA (cps)0 200

GAMMA (cps)0 200

97

77

97

80

74

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty

SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, mod sft to frm, sl calc, grdg 
to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty

SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, sl calc
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grdg 
to SS

MD: 2,460'  
TVD: 2,456.61'  
INC: 6.6°  
AZM: 75.3° 

MD: 2,550'  
TVD: 2,546.05'  
INC: 6.2°  
AZM: 70.6° 

MD: 2,640'  
TVD: 2,635.47'  
INC: 6.8°  
AZM: 73° 

GAS (units)0 200
C1-C4 (PPM)0 20000

GAS (units)0 200
C1-C4 (PPM)0 20000

111u

112u

137

133u

164u

114u

156u

88u

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

2,560

2,570

2,580

2,590

2,600

2,610

2,620

2,630

2,640

2,650

2,660

2,670

GAMMA (cps)0 200

GAMMA (cps)0 200

114

114

80

104

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



WT 8.6 / VIS 28

SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grdg 
to SS

SS: wh, lt gy, s&p ip, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, grdg to SHY SS
SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, sl calc

SS: wh, lt gy, s&p ip, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, grdg to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grd to 
shy sltst

MD: 2,730'  
TVD: 2,724.86'  
INC: 6.6°  
AZM: 68.6° 

MD: 2,820'  
TVD: 2,814.15'  
INC: 7.8°  
AZM: 77.4° 

GAS (units)0 200
C1-C4 (PPM)0 20000

139u

136u

161u

75u

148u

112u

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

2,780

2,790

2,800

2,810

2,820

2,830

2,840

2,850

2,860

2,870

2,880

2,890

GAMMA (cps)0 200

77

94

74

94

68

ROP (ft/hr)0 1000



SS: wh, lt gy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc, 
grdg to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grd to 
shy sltst

SS: wh, lt gy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc, 
grdg to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grd to 
shy sltst

MD: 2,910'  
TVD: 2,903.36'  
INC: 7.4°  
AZM: 74.6° 

MD: 3,000'  
TVD: 2,992.6'  
INC: 7.5°  
AZM: 73.5° 

MD: 3,090'  
TVD: 3,081.91'  
INC: 6.7°  
AZM: 73.5° 

GAS (units)0 200
C1-C4 (PPM)0 20000

156u

132u

148u

157u

84u

148u

138u

127u

134u

81u

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

3,000

3,010

3,020

3,030

3,040

3,050

3,060

3,070

3,080

3,090

3,100

3,110

GAMMA (cps)0 200

84

70

100

74

ROP (ft/hr)0 1000

8/11/14



SS: lt gy, f to mgr, sbblky, sme sl 
sbplty, sbrnd to sbang gr, mod srt, 
mod cmt, arg to sil mtx, sl calc, 
grdg to
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, grd to 
shy sltst

SHY SS: lt to mgy, sme wh, vf to f gr, 
sbblky, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to SS
SHY SLTST: lt to mgy, sft, sbblky to 
sbplty, sl calc

MD: 3,180'  
TVD: 3,171.34'  
INC: 6.2°  
AZM: 74.6° 

MD: 3,269'  
TVD: 3,259.79'  
INC: 6.5°  
AZM: 73.4° 

GAS (units)0 200
C1-C4 (PPM)0 20000

GAS (units)0 500
C1-C4 (PPM)0 50000

GAS
SCALE
CHANGE

128u

156u

143u

134u

143u

147u

102u

150u

67u

93u

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

3,220

3,230

3,240

3,250

3,260

3,270

3,280

3,290

3,300

3,310

3,320

3,330

GAMMA (cps)0 200

100

74

97

80

80

ROP (ft/hr)0 1000



SHY SLTST: lt to mgy, sme dk gy, 
sft, sbblky to sbplty, occ plty, sl calc
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, 
mod srt, arg cmt, sl calc, slty, occ 
ss

MD: 3,359'  
TVD: 3,349.27'  
INC: 5.9°  
AZM: 66.6° 

MD: 3,449'  
TVD: 3,438.74'  
INC: 6.5°  
AZM: 70.2° 

SHY SLTST: lt to mgy, sme dk gy, 
sft, sbblky to sbplty, occ plty, sl calc
SHY SS: lt to mgy, vf to f gr, sbblky, 
sbrnd to sbang gr, mod sft to frm, w 
srt, arg cmt, sl calc, slty, occ ss

MD: 3,539'  
TVD: 3,528.19'  
INC: 6.2°  

GAS (units)0 500
C1-C4 (PPM)0 50000

174u

171u

209u

225u

132u

61u

196u

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

3,440

3,450

3,460

3,470

3,480

3,490

3,500

3,510

3,520

3,530

3,540

3,550

GAMMA (cps)0 200

107

84

80

113

ROP (ft/hr)0 1000



SHY SLTST: mgy, sft to sl firm, 
sbblky to sbplty, occ plty, sl calc, sl 
sdy ip, grdg to shy ss

SHY SS: lt to mgy, vf to f gr, sbblky 
to sbplty, sbrnd to sbang gr, mod 
sft to frm, mod srt, arg cmt, sl calc, 
slty, grd to shy sltst
SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc

MD: 3,629'  
TVD: 3,617.68'  
INC: 6°  
AZM: 78.2° 

MD: 3,719'  
TVD: 3,707.18'  
INC: 6.1°  
AZM: 74.9° 

SHY SS: lt to mgy, vf to f gr, sbblky 
to sbplty, sbrnd to sbang gr, mod 
sft to frm, mod srt, arg cmt, sl calc, 
slty, grd to shy sltst
SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc

INC: 6.2°  
AZM: 75.6° 

GAS (units)0 500
C1-C4 (PPM)0 50000

194u

225u228u

75u

174u

105u

242u

251u

75u

187u

Depth:    3593'
WT          8.6
VIS           27
YP              2
pH          8.6
Cl-         400
Ca++       40

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

3,660

3,670

3,680

3,690

3,700

3,710

3,720

3,730

3,740

3,750

3,760

3,770

GAMMA (cps)0 200

107

134

84

117

90

ROP (ft/hr)0 1000



SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc

SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

MD: 3,808'  
TVD: 3,795.71'  
INC: 5.7°  
AZM: 75.7° 

MD: 3,898'  
TVD: 3,885.16'  
INC: 6.9°  
AZM: 80.8° 

GAS (units)0 500
C1-C4 (PPM)0 50000

104u

206u

104u

76u

174u

211u

58u

90u

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

3,880

3,890

3,900

3,910

3,920

3,930

3,940

3,950

3,960

3,970

3,980

3,990

GAMMA (cps)0 200

104

60

90

70

ROP (ft/hr)0 1000



MD: 3,988'  
TVD: 3,974.53'  
INC: 6.7°  
AZM: 79.4° 

SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

MD: 4,078'  
TVD: 4,063.93'  
INC: 6.5°  
AZM: 79° 

MD: 4,168'  
TVD: 4,153.49'  
INC: 4.8°  
AZM: 84.3° 

GAS (units)0 500
C1-C4 (PPM)0 50000

GAS (units)0 500
C1-C4 (PPM)0 50000

224u

203u

216u

115u

119u

291u

108u

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

4,100

4,110

4,120

4,130

4,140

4,150

4,160

4,170

4,180

4,190

4,200

4,210

GAMMA (cps)0 200

GAMMA (cps)0 200

107

74

114

87

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

MD: 4,258'  
TVD: 4,243.19'  
INC: 4.6°  
AZM: 85° 

SS: lt to mgy, f to mgr, sbblky, sme 
sl sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg to sil mtx, sl calc
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

MD: 4,348'  
TVD: 4,332.96'  
INC: 3.6°  
AZM: 82.6° 

WT 8.55 / VIS 28

GAS (units)0 500
C1-C4 (PPM)0 50000

GAS (units)0 2000
C1-C4 (PPM)0 200000

GAS (units)0 500
C1-C4 (PPM)0 50000

202u

224u

128u

197u

205u

103u

242u

GAS
SCALE
CHANGE

145u

136u

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

4,320

4,330

4,340

4,350

4,360

4,370

4,380

4,390

4,400

4,410

4,420

4,430

GAMMA (cps)0 200

GAMMA (cps)0 200

114

67

114

67

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



MD: 4,438'  
TVD: 4,422.84'  
INC: 2.2°  
AZM: 82.1° 

MD: 4,527'  
TVD: 4,511.8'  
INC: 1.1°  
AZM: 87.4° 

SS: lt to mgy, s&p ip, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, tr bent
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to dk gy shy sltst

SS: lt to mgy, s&p ip, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, occ bent
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to dk gy shy sltst

SS: lt to mgy, sme sl gybrn, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, occ bent

MD: 4,617'  
TVD: 4,601.78'  
INC: 1.3°  
AZM: 86.9° 

GAS (units)0 2000
C1-C4 (PPM)0 200000

296u

1184u

476u

921u

1386u

419u

517u

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

4,540

4,550

4,560

4,570

4,580

4,590

4,600

4,610

4,620

4,630

4,640

4,650

GAMMA (cps)0 200

GAMMA (cps)0 200

101

67

114

60

127
74

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SS: lt to mgy, sme sl gybrn, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, occ bent
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to dk gy shy sltst

SS: lt to mgy, sme sl gybrn, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, tr bent
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to dk gy shy sltst

SS: lt to mgy, sme sl gybrn, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, tr bent
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

MD: 4,707'  
TVD: 4,691.77'  
INC: 0.5°  
AZM: 127.4° 

MD: 4,797'  
TVD: 4,781.77'  
INC: 0.7°  
AZM: 78.9° 

GAS (units)0 2000
C1-C4 (PPM)0 200000

GAS (units)0 2000
C1-C4 (PPM)0 200000

509u

475u

234u

518u

326u

537u

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

4,760

4,770

4,780

4,790

4,800

4,810

4,820

4,830

4,840

4,850

4,860

4,870

GAMMA (cps)0 200

GAMMA (cps)0 200

97

70

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

SS: lt to mgy, sme sl gybrn, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, occ bent
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

MD: 4,887'  
TVD: 4,871.76'  
INC: 1.1°  
AZM: 42.1° 

MD: 4,977'  
TVD: 4,961.73'  
INC: 2°  
AZM: 9.5° 

MD: 5,067'  
TVD: 5,051.68'  
INC: 1.6°  
AZM: 335.4° 

SS: lt to mgy, sme sl gybrn, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, sl tr bent
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to shy sltst

GAS (units)0 2000
C1-C4 (PPM)0 200000

GAS (units)0 5000
C1-C4 (PPM)0 500000

313u

263u

544u

560u

333u

200u

GAS
SCALE
CHANGE

411u

248u

1131u

1137u

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

4,980

4,990

5,000

5,010

5,020

5,030

5,040

5,050

5,060

5,070

5,080

5,090

GAMMA (cps)0 200

97

74

111

80

121

74

ROP (ft/hr)0 1000



MD: 5,157'  
TVD: 5,141.65'  
INC: 1.5°  
AZM: 339.2° 

SS: lt to mgy, sme sl gybrn, f to mgr, 
sbblky, sme sl sbplty, sbrnd to 
sbang gr, mod srt, mod cmt, arg to 
sil mtx, sl calc, sl tr bent
SHY SS: mgy, vf to f gr, sbblky to 
sbplty, sbrnd to sbang gr, mod sft 
to frm, mod srt, arg cmt, sl calc, slty, 
grd to slty sh

MD: 5,246'  
TVD: 5,230.64'  
INC: 0.4°  
AZM: 305° 

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, sdy ip, grdg to shy ss, sl tr 
bent

GAS (units)0 5000
C1-C4 (PPM)0 500000

1124u

2150u

2201u

656u

382u

351u

835u

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

5,200

5,210

5,220

5,230

5,240

5,250

5,260

5,270

5,280

5,290

5,300

5,310

GAMMA (cps)0 200

97

70

104

74

ROP (ft/hr)0 1000



MD: 5,336'  
TVD: 5,320.63'  
INC: 0.6°  
AZM: 357.9° 

MD: 5,426'  
TVD: 5,410.63'  
INC: 0.7°  
AZM: 292.3° 

MD: 5,516'  
TVD: 5,500.62'  
INC: 0.7°  
AZM: 259.9° 

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, rr tan calc frag, sdy ip, grdg 
to shy ss, sl tr bent

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, rr tan calc frag, sdy ip, grdg 
to shy ss, sl tr bent

Depth:    5403'
WT          8.8
VIS           38
YP            12
pH        10.4
Cl-         700
Ca++       40

GAS (units)0 5000
C1-C4 (PPM)0 500000

681u

471u

446u

350u

540u

362u

576u

313u

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

5,420

5,430

5,440

5,450

5,460

5,470

5,480

5,490

5,500

5,510

5,520

5,530

GAMMA (cps)0 200

77

107

107

80

84

ROP (ft/hr)0 1000



AZM: 259.9° 

WT 9.0 / VIS 38

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, rr tan calc frag, sdy ip, grdg 
to shy ss

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, rr tan calc frag, sdy ip, grdg 
to shy ss

MD: 5,606'  
TVD: 5,590.61'  
INC: 1.2°  
AZM: 246.6° 

MD: 5,695'  
TVD: 5,679.58'  
INC: 2°  
AZM: 245.3° 

GAS (units)0 5000
C1-C4 (PPM)0 500000

632u

697u

607u

597u

615u

495u

712u

767u

542u

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

5,640

5,650

5,660

5,670

5,680

5,690

5,700

5,710

5,720

5,730

5,740

5,750

GAMMA (cps)0 200

111

94

117

80

ROP (ft/hr)0 1000



SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, rr tan calc frag, sdy ip, grdg 
to shy ss

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, tr bf calc frag, sdy ip, tr 
dissm pyr, occ grdg to shy ss

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, tr bf calc frag, sdy ip, rr pyr, 
occ grdg to shy ss

MD: 5,785'  
TVD: 5,769.52'  
INC: 1.9°  
AZM: 238° 

MD: 5,875'  
TVD: 5,859.47'  
INC: 1.9°  
AZM: 223.8° 

MD: 5,965'  

GAS (units)0 5000
C1-C4 (PPM)0 500000

687u

813u

894u

542u

599u

882u

1000u

1353u

1280u

848u

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

5,860

5,870

5,880

5,890

5,900

5,910

5,920

5,930

5,940

5,950

5,960

5,970

GAMMA (cps)0 200

107

90

114

87

ROP (ft/hr)0 1000



WT 9.2 / VIS 36

MD: 5,965'  
TVD: 5,949.43'  
INC: 1.5°  
AZM: 231.8° 

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip

MD: 6,055'  
TVD: 6,039.41'  
INC: 1.2°  
AZM: 235.5° 

MD: 6,145'  
TVD: 6,129.38'  
INC: 1.5°  
AZM: 222° 

SLTY SH: med to dk gy, occ blk, sl 
gybrn ip, sbblky to sbplty, sft to sl 
frm, arg, sl calc ip, grdg to shy ss

GAS (units)0 5000
C1-C4 (PPM)0 500000

1623u

1611u

1928u

2068u

2139u

1669u

2501u

505u

680u

5,950

5,960

5,970

5,980

5,990

6,000

6,010

6,020

6,030

6,040

6,050

6,060

6,070

6,080

6,090

6,100

6,110

6,120

6,130

6,140

6,150

6,160

6,170

6,180

6,190

GAMMA (cps)0 200

94

87

127

124

124

ROP (ft/hr)0 1000



WT 9.3 / VIS 37

MD: 6,190'  
TVD: 6,174.37'  
INC: 1.6°  
AZM: 220.5° 

MD: 6,235'  
TVD: 6,219.35'  
INC: 1.5°  
AZM: 222.4° 

MD: 6,280'  
TVD: 6,264.34'  
INC: 2.1°  
AZM: 345.5° 

MD: 6,325'  
TVD: 6,309.25'  
INC: 5°  
AZM: 2.4° 

MD: 6,370'  
TVD: 6,353.99'  
INC: 7.2°  
AZM: 4.2° 

SLTY SH: med to dk gy, sl gybrn ip, 
sbblky to sbplty, sft to sl frm, arg, sl 
calc ip, sdy ip, rr dissm pyr, grdg to 
shy ss

SLTY SH: med to dk gy, occ blk, sl 
gybrn ip, sbblky to sbplty, sft to sl 
frm, arg, sl calc ip, rr bent, grdg to 
shy ss

LOG CONTINUES ON FILE:
Heartland C30-79HN Horiz.mplot

GAS (units)0 5000
C1-C4 (PPM)0 500000

GAS (units)0 5000
C1-C4 (PPM)0 500000

2357u

1115u

2898u

678u

757u

1316u

597u

THANK YOU FOR CHOOSING

6,170

6,180

6,190

6,200

6,210

6,220

6,230

6,240

6,250

6,260

6,270

6,280

6,290

6,300

6,310

6,320

6,330

6,340

6,350

6,360

6,370

6,380

6,390

6,400

6,410

GAMMA (cps)0 200

GAMMA (cps)0 200

74
104

97

70

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



GAS (units)0 5000
C1-C4 (PPM)0 500000

THANK YOU FOR CHOOSING
COLUMBINE LOGGING, INC.

6,390

6,400

6,410

6,420

6,430

GAMMA (cps)0 200ROP (ft/hr)0 1000


