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Engineering

Other Symbols

SILTY SHALESHALY SILTSTONESHALY SANDSTONESANDSTONE

Rock Types

Other
GARY L. MYERS
C.S. METZ

LOG CONTINUES ON FILE: Heartland State C31-79-1HN Horiz.mplot

GEOLOGICAL SERVICES PROVIDED BY COLUMBINE LOGGING, INC.

WELLSITE GEOLOGISTS:

Geologist

EVAN HOWELLName

Operator

1625 Broadway
Denver, CO 80202

Address

NOBLE ENERGY INC.Company



MN DEPTH (RIGHT)

CONNECTION GAS

CONNECTION (RIGHT)

Engineering

1625 Broadway
Denver, CO 80202

Address

NOBLE ENERGY, INC.Company

EVAN HOWELLName



SHY SS: lt to mgy, vf-mgr, sbblky, 
occ sbplty, sbrnd-sbang gr, mod 
srt, mod cmt, arg mtx, sl calc, rr shy 
sltst

SHY SS: lt to mgy, vf-mgr, sbblky, 
occ sbplty, sbrnd-sbang gr, mod 
srt, mod cmt, arg mtx, sl calc, rr shy 
sltst

COLUMBINE LOGGING, INC.
ON LOCATION 9/10/14
MANNED 2-PERSON LOGGING
USING PASON GAS ANALYZER

DRILLED OUT OF SHOE
00:39 MDT, 9/11/14

MD: 799'  
TVD: 799'  
INC: 0.6°  
AZM: 300.3° 

MD: 721'  
TVD: 721'  
INC: 0.1°  
AZM: 2.4° 

GAS (units)0 100
C1-C4 (PPM)0 10000

44u

43u

61u

Depth:      721'
WT          8.4
VIS           26
YP              -
pH          8.2
Cl-         600
Ca++    160

670

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

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

Bit #: 2 
Type: SMITH 
SDi519  
Size: 8.75 
Depth In: 721 '  
Jets: 7X13 
S/N: JJ7215

CONNECTIONS
BY PIPE TALLY

Lithology Descriptions
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SHY SS: lt to mgy, vf-mgr, sbblky, 
occ sbplty, sbrnd-sbang gr, mod 
srt, mod cmt, arg mtx, sl calc, rr shy 
sltst, grdg to ss

SHY SS: lt to mgy, vf-mgr, sbblky, 
occ sbplty, sbrnd-sbang gr, mod 
srt, mod cmt, arg mtx, sl calc, rr shy 
sltst, grdg to ss

MD: 1,068'  
TVD: 1,067.99'  
INC: 1.1°  
AZM: 187.5° 

MD: 979'  
TVD: 978.99'  
INC: 0.3°  
AZM: 20.7° 

MD: 889'  
TVD: 888.99'  
INC: 0.4°  
AZM: 315.8° 

GAS (units)0 100
C1-C4 (PPM)0 10000

46u

56u

DRILLER DEPTH 
CORRECTION

870

880

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

GAMMA (cps)0 200

161

115

ROP (ft/hr)0 1000

DRILLER DEPTH 
CORRECTION



MD: 1,257'  
TVD: 1,256.79'  
INC: 4.2°  
AZM: 136.3° 

SHY SS to SS: lt to mgy, vf to mgr, 
sbblky, occ sbplty, sbrnd-sbang gr, 
mod srt, mod cmt, arg mtx, sl calc, 
tr dk gy shy sltst

SHY SS: lt to mgy, vf to mgr, sbblky, 
occ sbplty, sbrnd-sbang gr, mod 
srt, mod cmt, arg mtx, sl calc, occ 
dk gy shy sltst, grdg to mgr ss

MD: 1,163'  
TVD: 1,162.95'  
INC: 2.4°  
AZM: 134.1° 

GAS (units)0 100
C1-C4 (PPM)0 10000

52u

53u

35u

37u

45u

59u

DRILLER DEPTH 
CORRECTION

Depth:      1136'
WT          8.4
VIS           26
YP              -
pH          8.8
Cl-         600
Ca++    800

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

1,240

1,250

1,260

1,270

1,280

1,290

1,300

1,310

1,320

1,330

GAMMA (cps)0 200

115

151

161

125

ROP (ft/hr)0 1000

DRILLER DEPTH 
CORRECTION



MD: 1,445'  
TVD: 1,444.04'  
INC: 6°  
AZM: 116.6° 

MD: 1,351'  
TVD: 1,350.48'  
INC: 5.1°  
AZM: 120.2° 

SHY SS: lt to mgy, vf to f gr, mod sft 
to frm, sbblky to sbplty, sbrnd to 
sbang gr, p to mod srt, mod cmt, 
arg to sil mtx, sl calc, grdg to shy 
sltst
SS: wh to lt gy, f to mgr, sl frm, brit, 
sbblky, sbrnd to sbang gr, mod srt, 
p to mod cmt, pred sil mtx, sl calc, tr 
glau

SHY SS: lt to mgy, vf to f gr, mod sft 
to frm, sbblky to sbplty, sbrnd to 
sbang gr, p to mod srt, mod cmt, 
arg to sil mtx, sl calc, grdg to shy 
sltst
SS: wh to lt gy, f to mgr, sl frm, brit, 
sbblky, sbrnd to sbang gr, mod srt, 
p to mod cmt, pred sil mtx, sl calc, tr 
glau

MD: 1,539'  
TVD: 1,537.38'  
INC: 7.6°  

GAS (units)0 100
C1-C4 (PPM)0 10000

34u

33u

60u

44u

32u

DRILLER DEPTH 
CORRECTION

47u

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

1,460

1,470

1,480

1,490

1,500

1,510

1,520

1,530

1,540

1,550

GAMMA (cps)0 200

151

115

141

120

110

ROP (ft/hr)0 1000

DRILLER DEPTH 
CORRECTION



SHY SS: ltgy to bf, trnsl to op, vf to 
fgr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg mtx, sl calc, grdg to 
shy sltst, occ mgr clr to op ss

SHY SS: ltgy to bf, trnsl to op, vf to 
fgr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg mtx, sl calc, grdg to 
shy sltst, tr mgr clr to op ss, tr bent

MD: 1,728'  
TVD: 1,724.28'  
INC: 9.7°  
AZM: 122.2° 

MD: 1,633'  
TVD: 1,630.46'  
INC: 8.4°  
AZM: 121.9° 

INC: 7.6°  
AZM: 114.4° 

SHY SS: lt to mgy, vf to f gr, mod sft 
to frm, sbblky to sbplty, sbrnd to 
sbang gr, p to mod srt, mod cmt, 
arg to sil mtx, sl calc, grdg to shy 
sltst
SS: wh to lt gy, f to mgr, sl frm, brit, 
sbblky, sbrnd to sbang gr, mod srt, 
p to mod cmt, pred sil mtx, sl calc, tr 
glau

GAS (units)0 100
C1-C4 (PPM)0 10000

39u

52u

46u

34u

46u

65u

40u

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

1,680

1,690

1,700

1,710

1,720

1,730

1,740

1,750

1,760

1,770

GAMMA (cps)0 200

161

110

166

131

165

136

ROP (ft/hr)0 1000



SHY SS: lt to mgy, sme sl gybrn, 
trnsl to op, vf to fgr, mod sft, sbblky 
to sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg mtx, sl calc, grdg 
to shy sltst, tr mgr clr to op ss, tr 
bent

SHY SS: lt to mgy, sme sl gybrn, 
trnsl to op, vf to fgr, mod sft, sbblky 
to sbplty, sbrnd to sbang gr, mod 
srt, mod cmt, arg mtx, sl calc, grdg 
to shy sltst, tr mgr clr to op ss, tr 
bent

MD: 1,918'  
TVD: 1,912.27'  
INC: 6.9°  
AZM: 116.5° 

MD: 1,823'  
TVD: 1,818.11'  
INC: 8.3°  
AZM: 119.7° 

GAS (units)0 100
C1-C4 (PPM)0 10000

53u

48u

52u

43u

49u

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

1,900

1,910

1,920

1,930

1,940

1,950

1,960

1,970

1,980

1,990

GAMMA (cps)0 200

146

126

161

126

ROP (ft/hr)0 1000



WT 8.7 / VIS 27

MD: 2,013'  
TVD: 2,006.49'  
INC: 7.8°  
AZM: 110.7° 

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

SHY SS: lt to mgy, vf to f gr, mod sft 
to frm, sbblky to sbplty, sbrnd to 
sbang gr, p to mod srt, mod cmt, 
arg to sil mtx, sl calc, grdg to shy 
sltst
SS: wh to lt gy, f to mgr, sl frm, brit, 
sbblky, sbrnd to sbang gr, mod srt, 
p to mod cmt, pred sil mtx, sl calc, tr 
glau

MD: 2,195'  
TVD: 2,186.94'  
INC: 7.6°  
AZM: 93.1° 

MD: 2,105'  
TVD: 2,097.7'  
INC: 7.3°  
AZM: 96.4° 

GAS (units)0 100
C1-C4 (PPM)0 10000

GAS (units)0 100
C1-C4 (PPM)0 10000

40u

46u

37u

37u

54u

SHAKER BYPASSED

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

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

GAMMA (cps)0 200

GAMMA (cps)0 200

161

156

131

171

136

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: lt to mgy, vf to f gr, mod sft 
to frm, sbblky to sbplty, sbrnd to 
sbang gr, p to mod srt, mod cmt, 
arg to sil mtx, sl calc, tr pyr, grdg to 
shy sltst
SS: wh to lt gy, f to mgr, sl frm, brit, 
sbblky, sbrnd to sbang gr, mod srt, 
p to mod cmt, pred sil mtx, sl cal, tr  
dns dk gy slty sh

SHY SS: lt to mgy, vf to f gr, mod sft 
to frm, sbblky to sbplty, sbrnd to 
sbang gr, p to mod srt, mod cmt, 
arg to sil mtx, sl calc, tr pyr, grdg to 
shy sltst
SS: wh to lt gy, f to mgr, sl frm, brit, 
sbblky, sbrnd to sbang gr, mod srt, 
p to mod cmt, pred sil mtx, sl cal, sl 
tr  dns dk gy slty sh

MD: 2,375'  
TVD: 2,365.48'  
INC: 7.7°  
AZM: 110.6° 

MD: 2,285'  
TVD: 2,276.21'  
INC: 7°  
AZM: 100.6° 

AZM: 93.1° 
GAS (units)0 100
C1-C4 (PPM)0 10000

GAS (units)0 100
C1-C4 (PPM)0 10000

32u

35u

34u

34u

SHAKER BYPASSED

33u

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

2,340

2,350

2,360

2,370

2,380

2,390

2,400

2,410

2,420

2,430

GAMMA (cps)0 200

GAMMA (cps)0 200

151

126

156

126

136

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



MD: 2,465'  
TVD: 2,454.53'  
INC: 8.9°  
AZM: 114° 

SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, tr 
pyr, grdg to shy sltst
SS: wh to lt gy, clr to trnsl f to mgr, sl 
frm, brit, sbblky, sbrnd to sbang gr, 
mod srt, p to mod cmt, pred sil mtx, 
sl cal

MD: 2,645'  

MD: 2,555'  
TVD: 2,543.46'  
INC: 8.8°  
AZM: 110° 

SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, tr 
pyr, grdg to shy sltst
SS: wh to lt gy, clr to trnsl f to mgr, sl 
frm, brit, sbblky, sbrnd to sbang gr, 
mod srt, p to mod cmt, pred sil mtx, 
sl cal

GAS (units)0 100
C1-C4 (PPM)0 10000

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

GAS (units)0 100
C1-C4 (PPM)0 10000

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

GAS
SCALE
CHANGE

SHAKER BYPASSED

116u

36u

35u

35u

101u

77u

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

2,560

2,570

2,580

2,590

2,600

2,610

2,620

2,630

2,640

2,650

GAMMA (cps)0 200

GAMMA (cps)0 200

186

136

171

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SS: lt to mgy, sme wh, clr to trnsl f 
to mgr, sl frm, brit, sbblky, sbrnd to 
sbang gr, mod srt, p to mod cmt, 
pred sil mtx, sl cal, tr glau
SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, 
grdg to shy sltst

MD: 2,824'  
TVD: 2,809.28'  
INC: 9.6°  
AZM: 114.6° 

MD: 2,735'  
TVD: 2,721.41'  
INC: 8.7°  
AZM: 105.8° 

SS: lt to mgy, sme wh, clr to trnsl f 
to mgr, sl frm, brit, sbblky, sbrnd to 
sbang gr, mod srt, p to mod cmt, 
pred sil mtx, sl cal, tr glau
SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, 
grdg to shy sltst

MD: 2,645'  
TVD: 2,632.43'  
INC: 8.6°  
AZM: 103.6° 

SS: lt to mgy, sme wh, clr to trnsl f 
to mgr, sl frm, brit, sbblky, sbrnd to 
sbang gr, mod srt, p to mod cmt, 
pred sil mtx, sl cal, tr glau
SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, 
grdg to shy sltst

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

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

105u

110u

98u

128u

52u

104u

62u

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

2,780

2,790

2,800

2,810

2,820

2,830

2,840

2,850

2,860

2,870

GAMMA (cps)0 200

GAMMA (cps)0 200

141

156

115

110

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, 
grdg to shy sltst

SS: lt to mgy, sme wh, clr to trnsl f 
to mgr, sl frm, brit, sbblky, sbrnd to 
sbang gr, mod srt, p to mod cmt, 
pred sil mtx, sl cal
SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, 
grdg to <1% shy sltst, abnt lse cly

MD: 3,004'  
TVD: 2,986.81'  
INC: 9.2°  
AZM: 109.9° 

MD: 2,914'  
TVD: 2,898.02'  
INC: 9.6°  
AZM: 112.7° 

SS: lt to mgy, sme wh, clr to trnsl f 
to mgr, sl frm, brit, sbblky, sbrnd to 
sbang gr, mod srt, p to mod cmt, 
pred sil mtx, sl cal
SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, 
sme dk slty sh

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

126u

112u

116u

112u

115u

77u

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

3,000

3,010

3,020

3,030

3,040

3,050

3,060

3,070

3,080

3,090

GAMMA (cps)0 200

146

146

100

110

ROP (ft/hr)0 1000



SS: lt to mgy, sme wh, clr to trnsl f 
to mgr, sl frm, brit, sbblky, sbrnd to 
sbang gr, mod srt, p to mod cmt, 
pred sil mtx, sl cal
SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, 
sme dk slty sh

MD: 3,274'  
TVD: 3,253.78'  
INC: 7.5°  
AZM: 110.4° 

SS: lt to mgy, sme wh, clr to trnsl f 
to mgr, sl frm, brit, sbblky, sbrnd to 
sbang gr, mod srt, p to mod cmt, 
pred sil mtx, sl cal
SHY SS: lt to mgy, trnsl to op, vf to f 
gr, mod sft to frm, sbblky to sbplty, 
sbrnd to sbang gr, p to mod srt, 
mod cmt, arg to sil mtx, sl calc, 
grdg to shy sltst

MD: 3,184'  
TVD: 3,164.65'  
INC: 8.5°  
AZM: 115.3° 

MD: 3,094'  
TVD: 3,075.69'  
INC: 8.9°  
AZM: 116.3° 

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

55u

59u

58u

57u

46u

50u

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

3,220

3,230

3,240

3,250

3,260

3,270

3,280

3,290

3,300

3,310

GAMMA (cps)0 200

171

161

116

151

120

ROP (ft/hr)0 1000



SS: lt to mgy, sme wh, clr to trnsl f 
to mgr, sl frm, brit, sbblky, sbrnd to 
sbang gr, mod srt, p to mod cmt, 
pred sil mtx, sl cal
SHY SLTST: lt to mgy, sme sl 
gybrn, sft to sl frm, sbblky to sbplty, 
sl calc, tr pyr, grdg to shy ss

MD: 3,453'  
TVD: 3,430.98'  
INC: 7.8°  
AZM: 107.3° 

MD: 3,364'  
TVD: 3,342.89'  
INC: 8.6°  
AZM: 113.4° 

SHY SLTST: lt to mgy, sme sl 
gybrn, sft to sl frm, sbblky to sbplty, 
sl calc, grdg to shy ss, sme vlt gy clr 
to trnsl mgr ss

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

58u

74u

55u

63u

72u

61u

65u

50u

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

3,440

3,450

3,460

3,470

3,480

3,490

3,500

3,510

3,520

3,530

GAMMA (cps)0 200

171

131

141

166

136

ROP (ft/hr)0 1000



SHY SLTST: lt to mgy,  sft to sl frm, 
sbblky to sbplty, sl calc, slty, grdg to 
shy ss

SHY SLTST: lt to mgy,  sft to sl frm, 
sbblky to sbplty, sl calc, slty, grdg to 
shy ss

MD: 3,723'  
TVD: 3,698.51'  
INC: 7.6°  
AZM: 118° 

MD: 3,633'  
TVD: 3,609.33'  
INC: 7.9°  
AZM: 107.2° 

MD: 3,543'  
TVD: 3,520.16'  
INC: 7.7°  
AZM: 112.7° 

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

68u

101u

60u

76u

64u

90u

66u

51u

53u

Depth:      3645'
WT          8.6
VIS           26
YP              1
pH          8.1
Cl-         800
Ca++    160

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

3,660

3,670

3,680

3,690

3,700

3,710

3,720

3,730

3,740

3,750

GAMMA (cps)0 200

171

136

141

146

221

211

ROP (ft/hr)0 1000



SHY SS: lt-med gy, sft-frm, vf gr-f gr, 
sb ang - sb rnd, mod srt, arg cmt, sl 
calc SS:lt-gy, frm,vf gr-f gr, rr med 
grns, sb ang-sb rnd, mod srt SHY 
SLTST: lt-med gy,  sft-sl frm, 
sbblky-sbplty, sl calc, slty

SHY SS: lt-med gy, sft-frm, vf gr-f gr, 
sb ang - sb rnd, mod srt, arg cmt, sl 
calc SHY SLTST: lt-med gy,  sft-sl 
frm, sbblky-sbplty, sl calc, slty, grdg 
to shy ss SS:lt-gy, frm,vf gr-f gr, rr 
med grns, sb ang-sb rnd, mod w 
srt

SHY SS: lt-med gy, sft-frm, vf gr-f gr, 
sb ang - sb rnd, mod w srt, arg cmt, 
sl calc SHY SLTST: lt-med gy,  sft-sl 
frm, sbblky-sbplty, sl calc, slty 
SS:lt-gy, frm,vf gr-f gr, rr med grns, 
sb ang-sb rnd, mod srt

MD: 3,903'  
TVD: 3,876.94'  
INC: 8.7°  
AZM: 131.4° 

MD: 3,813'  
TVD: 3,787.78'  
INC: 7°  
AZM: 124.4° 

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

62u

35u

53u

35u

39u

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

3,880

3,890

3,900

3,910

3,920

3,930

3,940

3,950

3,960

3,970

GAMMA (cps)0 200

181

96

171

ROP (ft/hr)0 1000



SHY SS: lt-med gy, sft-frm, vf gr-f gr, 
sb ang - sb rnd, mod srt, arg cmt, sl 
calc SS:lt-gy, frm,vf gr-f gr, rr med 
grns, sb ang-sb rnd, mod srt, tr 
glau

SHY SS: lt-med gy, sft-frm, vf gr-f gr, 
sb ang - sb rnd, mod srt, arg cmt, sl 
calc SS:lt-gy, frm,vf gr-f gr, rr med 
grns, sb ang-sb rnd, mod srt, tr 
glau

MD: 4,172'  
TVD: 4,142.19'  
INC: 9°  
AZM: 113° 

MD: 4,082'  
TVD: 4,053.43'  
INC: 10.1°  
AZM: 115.3° 

MD: 3,992'  
TVD: 3,964.78'  
INC: 9.8°  
AZM: 124° 

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

40u

39u

39u

33u

47u

54u

34u

58u

37u

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

4,100

4,110

4,120

4,130

4,140

4,150

4,160

4,170

4,180

4,190

GAMMA (cps)0 200

126

156

115

120

161

ROP (ft/hr)0 1000



SHY SS: lt-med gy, sft-frm, vf gr-f gr, 
sb ang - sb rnd, mod w srt, arg cmt, 
sl calc SS:lt-gy, sl frm,vf gr-f gr, rr 
med grns, sb ang-sb rnd, mod srt, 
tr glau

SS:lt-gy, frm,vf gr-f gr, rr med grns, 
sb ang-sb rnd, mod srt, tr glau SHY 
SS: lt-med gy, sft-mod hd, vf gr-f gr, 
sb ang - sb rnd, mod w srt, arg cmt, 
sl calc 

MD: 4,351'  
TVD: 4,319.12'  
INC: 9.8°  
AZM: 112.2° 

MD: 4,261'  
TVD: 4,230.21'  
INC: 8°  
AZM: 106.5° 

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

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

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

GAS 
SCALE 
CHANGE

80u

PASON DOWN

PASON DOWN

57u

45u

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

4,320

4,330

4,340

4,350

4,360

4,370

4,380

4,390

4,400

4,410

GAMMA (cps)0 200

GAMMA (cps)0 200

171

161

126

105

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000

PASON DOWN

PASON DOWN



SS:lt-gy, frm,vf gr-f gr, rr med grns, 
sb ang-sb rnd, mod srt, tr glau SHY 
SS: lt-med gy, sft-mod hd, vf gr-f gr, 
sb ang - sb rnd, mod w srt, arg cmt, 
sl calc 

SHY SS: lt-med gy, sft-mod hd, vf 
gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc SS:lt-gy, frm,vf gr-f 
gr, rr med grns, sb ang-sb rnd, 
mod srt 

MD: 4,621'  
TVD: 4,585.74'  
INC: 8.5°  

MD: 4,531'  
TVD: 4,496.79'  
INC: 9°  
AZM: 117.6° 

MD: 4,441'  
TVD: 4,407.9'  
INC: 9.1°  
AZM: 107.6° 

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

75u

116u

202u

63u

53u

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

4,540

4,550

4,560

4,570

4,580

4,590

4,600

4,610

4,620

4,630

GAMMA (cps)0 200

GAMMA (cps)0 200

166

110

121

156

131

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: lt-med gy, sft-mod hd, vf 
gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc 

SHY SS: lt-med gy, sft-mod hd, vf 
gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc 

MD: 4,800'  
TVD: 4,762.7'  
INC: 8.2°  
AZM: 109.3° 

MD: 4,711'  
TVD: 4,674.69'  
INC: 9°  
AZM: 118.2° 

INC: 8.5°  
AZM: 114.6° 

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

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

130u

93u

110u

65u

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

4,760

4,770

4,780

4,790

4,800

4,810

4,820

4,830

4,840

4,850

GAMMA (cps)0 200

GAMMA (cps)0 200

168

171

126

126

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: lt-med gy, sft-mod hd, vf 
gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc SS:lt-gy, frm,vf gr-f 
gr, rr med grns, sb ang-sb rnd, 
mod srt 

SHY SS: lt-med gy, sft-mod hd, vf 
gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc SS:lt-gy, frm,vf gr-f 
gr, rr med grns, sb ang-sb rnd, 
mod srt 

SHY SS: lt-med gy, sft-frm, vf gr-f gr, 
sb ang - sb rnd, mod w srt, arg cmt, 
sl calc SLTY SH: lt-dk gy, sft-mod 
frm, sb blky-sb plty, gritty SS:lt-gy, 
frm,vf gr-f gr, rr med grns, sb 
ang-sb rnd, mod srt 

MD: 4,980'  
TVD: 4,940.63'  
INC: 8.4°  
AZM: 105.2° 

MD: 4,890'  
TVD: 4,851.67'  
INC: 9.1°  
AZM: 111.8° 

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

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

130u

82u

240u

211u

115u

69u

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

4,980

4,990

5,000

5,010

5,020

5,030

5,040

5,050

5,060

5,070

GAMMA (cps)0 200

GAMMA (cps)0 200

171

176

126

166

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: lt-med gy, sft-frm, vf gr-f gr, 
sb ang - sb rnd, mod w srt, arg cmt, 
sl calc SLTY SH: lt-dk gy, sft-mod 
frm, sb blky-sb plty, gritty 

SLTY SH: lt-dk gy, mod frm, sb 
blky-sb plty, gritty SHY SS: lt-med 
gy, sft-frm, vf gr-f gr, sb ang - sb rnd, 
mod w srt, arg cmt, sl calc

MD: 5,249'  
TVD: 5,206.74'  
INC: 7.6°  
AZM: 112.4° 

MD: 5,159'  
TVD: 5,117.63'  
INC: 8.5°  
AZM: 112.3° 

MD: 5,069'  
TVD: 5,028.64'  
INC: 8.7°  
AZM: 112° 

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

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

164u

361u

GAS
SCALE
CHANGE

198u

105u

266u

206u

1616u

132u

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

5,200

5,210

5,220

5,230

5,240

5,250

5,260

5,270

5,280

5,290

GAMMA (cps)0 200

161

126

161

115

128

ROP (ft/hr)0 1000



SLTY SH: m-dk gy, sl gybrn ip, mod 
frm, sb blky-sb plty, gritty, v sl calc ip

SLTY SH: m to dk gy, sl gybrn ip, 
mod frm, sb blky to sb plty, rthy, gt, v 
sl calc ip

MD: 5,429'  
TVD: 5,385.21'  
INC: 7.1°  
AZM: 111.5° 

MD: 5,339'  
TVD: 5,295.95'  
INC: 7.6°  
AZM: 117° 

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

967u

900u

1481u

885u

455u

599u

822u

437u

846u

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

5,420

5,430

5,440

5,450

5,460

5,470

5,480

5,490

5,500

5,510

GAMMA (cps)0 200

171

131

186

146

ROP (ft/hr)0 1000

9/12/14



WT 8.7 / VIS 44

SLTY SH: m-dk gy, sl gybrn ip, mod 
frm-frm, sb blky-sb plty, earthy, sl 
calc ip

SLTY SH: m-dk gy, sl gybrn ip, mod 
frm-frm, sbblky - sbplty, rthy, sl calc 
ip

MD: 5,698'  
TVD: 5,652.89'  
INC: 4.2°  
AZM: 102.3° 

MD: 5,608'  
TVD: 5,563.21'  
INC: 5.5°  
AZM: 102.8° 

MD: 5,518'  
TVD: 5,473.65'  
INC: 5.8°  
AZM: 109.8° 

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

730u

460u

794u

807u

526u

833u

401u

728u

712u

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

5,640

5,650

5,660

5,670

5,680

5,690

5,700

5,710

5,720

5,730

GAMMA (cps)0 200

176

156

186

146

181

ROP (ft/hr)0 1000



SLTY SH: m-dk gy, sl gybrn ip, frm, 
sb blky-sb plty, earthy, sl calc ip

SLTY SH: m-dk gy, sl gybrn ip, frm, 
sb blky-sb plty, rthy, sl calc ip

MD: 5,878'  
TVD: 5,832.48'  
INC: 3.1°  
AZM: 130.9° 

MD: 5,788'  
TVD: 5,742.66'  
INC: 4.1°  
AZM: 124.1° 

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

750u

722u

827u

538u

477u

852u

454u

886u

458u

445u

Depth:      5934'
WT          8.9
VIS           40
YP            11
pH          9.0
Cl-         850
Ca++      60

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

5,860

5,870

5,880

5,890

5,900

5,910

5,920

5,930

5,940

5,950

GAMMA (cps)0 200

146

166

171

136

136

ROP (ft/hr)0 1000



WT 9.3 / VIS 38

SLTY SH: m to dk gy, mod frm, 
sbblky to sbplty, rthy, sl calc ip, tr pyr 
lam, tr bent

SLTY SH: m to dk gy, mod frm, 
sbblky to sbplty, rthy, sl calc ip, sl tr 
bent, sl sdy ip, grdg to shy ss

MD: 6,147'  
TVD: 6,101.1'  
INC: 1.8°  
AZM: 159° 

SLTY SH: m to dk gy, mod frm, 
sbblky to sbplty, rthy, sl calc ip, sl tr 
bent, sl sdy ip, grdg to shy ss

MD: 6,057'  
TVD: 6,011.17'  
INC: 2.7°  
AZM: 143.1° 

MD: 5,967'  
TVD: 5,921.32'  
INC: 3.8°  
AZM: 135.5° 

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

1788u

1313u

1533u

1587u

1484u

1582u

1874u

951u

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

6,070

6,080

6,090

6,100

6,110

6,120

6,130

6,140

6,150

6,160

6,170

GAMMA (cps)0 200

176

196

146

181

ROP (ft/hr)0 1000



SLTY SH: m to dk gy, mod frm, 
sbblky to sbplty, rthy, sl calc ip, sl 
sdy ip, grdg to shy ss, sme clr to 
trnsl mgr mics ss

MD: 6,372'  
TVD: 6,325.92'  
INC: 5.5°  
AZM: 165.5° 

MD: 6,327'  
TVD: 6,281.02'  
INC: 1.9°  
AZM: 141.3° 

SLTY SH: m to dk gy, mod frm, 
sbblky to sbplty, rthy, sl calc ip, sl tr 
bent, sl sdy ip, grdg to shy ss, sme 
clr to trnsl mgr mics ss

MD: 6,237'  
TVD: 6,191.06'  
INC: 1.6°  
AZM: 152.9° 

SLTY SH: m to dk gy, mod frm, 
sbblky to sbplty, rthy, sl calc ip, sl tr 
bent, sl sdy ip, grdg to shy ss

WT 9.7 / VIS 37

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

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

1642u

1871u

950u

2564u

2067u

1813u

1324u

190u

GAS
SCALE
CHANGE

6,150

6,160

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

GAMMA (cps)0 200

161

115

146

171

126

ROP (ft/hr)0 1000



LOG CONTINUES ON 
FILE:Heartland State C31-79-1HN 
Horiz.mplot

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

525u

THANK YOU FOR CHOOSING
COLUMBINE LOGGING, INC.

6,370

6,380

6,390

6,400

6,410

6,420

6,430

GAMMA (cps)0 200

115

ROP (ft/hr)0 1000


