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SHYSS: lt gy-med gy, fri, f gr, sb 
rd-rd, mod-w srt, arg, com glauc & 
biot incl, intbdd & grd to SS: clr-lt gy, 
hd, med-f gr, sb ang-sb rd, mod-w 
srt, non calc, com glau & biot incl

SHYSS: lt gy-med gy, fri, f gr, sb 
rd-rd, mod-w srt, arg, com glauc & 
biot incl, intbdd & grd to SS: clr-lt gy, 
hd, med-f gr, sb ang-sb rd, mod-w 
srt, non calc, com glau & biot incl

MD: 4,022'  
TVD: 4,021.57'  
Inclination: 1.4 °  
Azimuth: 334.9°  
VS: -16.05' 

100' SAMPLE INTERVAL

Columbine Logging 2-Manned 
Geosteering Operational 
12/27/2013 Bloodhound# 314

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

2760u

1464u

1857u

1668u

1602u

1836u
C1: 97.1%
C2: 1.7%
C3: 1.2%
C4: 0.0%

3,960

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

ROP (min/ft.)0 2
GAMMA (units)0 200

WT: 10.10 VIS: 41

100api

85api

102api

270M

Bit #: 1 
Type: HUGHES 
DP504 
Size: 8.75 
Jets: 6x15 
S/N: 7148439

Lithology Descriptions
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SHYSS: lt gy-med gy, fri, f gr, sb 
rd-rd, mod-w srt, arg, com glauc & 
biot incl, intbdd & grd to SS: clr-lt gy, 
hd, med-f gr, sb ang-sb rd, mod-w 
srt, non calc, com glau & biot incl

SHYSS: lt gy-med gy, fri, f gr, sb 
rd-rd, mod-w srt, arg, com glauc & 
biot incl, intbdd & grd to SS: clr-lt gy, 
hd, med-f gr, sb ang-sb rd, mod-w 
srt, non calc, com glau & biot incl

MD: 4,310'  
TVD: 4,309.44'  
Inclination: 2.2 °  
Azimuth: 287°  
VS: -22.9' 

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

1280u

1550u

1192u

2415u1394u

1971u

326u

1360u

1823u
C1: 68.0%
C2: 14.4%
C3: 12.7%
C4: 4.9%

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

4,320

4,330

4,340

4,350

4,360

4,370

4,380

4,390

4,400

ROP (min/ft.)0 2
GAMMA (units)0 200

90api

100api

93api

WT: 10.15 VIS: 41

WT: 10.10 VIS: 40

99api



SHYSS: lt gy-med gy, fri, f gr, sb 
rd-rd, mod-w srt, arg, com glauc & 
biot incl, intbdd & grd to SS: clr-lt gy, 
hd, med-f gr, sb ang-sb rd, mod-w 
srt, non calc, com glau & biot incl

SHYSS: lt gy-med gy, fri, f gr, sb 
rd-rd, mod-w srt, arg, com glauc & 
biot incl, intbdd & grd to SS: clr-lt gy, 
hd, med-f gr, sb ang-sb rd, mod-w 
srt, non calc, com glau & biot incl

MD: 4,595'  
TVD: 4,593.84'  
Inclination: 5.1 °  
Azimuth: 265.7°  
VS: -40.78' 

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

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

1264u

981u

879u

1358u

1257u
C1: 93.4%
C2: 3.1%
C3: 3.5%
C4: 0.0%

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

4,540

4,550

4,560

4,570

4,580

4,590

4,600

4,610

4,620

ROP (min/ft.)0 2
GAMMA (units)0 200

ROP (min/ft.)0 2
GAMMA (units)0 200

WT: 10.10 VIS: 39

93api

99api

92api

99api

11L



SS: clr-lt gy, hd, med-f gr, sb ang-sb 
rd, mod-w srt, non calc, com glau 
incl, SHYSS: lt gy-med gy, fri, f gr, 
sb rd-rd, mod-w srt, arg, com glauc 
incl, SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg

SS: clr-lt gy, hd, med-f gr, sb ang-sb 
rd, mod-w srt, non calc, com glau 
incl, SHYSS: lt gy-med gy, fri, f gr, 
sb rd-rd, mod-w srt, arg, com glauc 
incl, SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg

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

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

690u
1245u

797u

1201u

1159u
C1: 92.1%
C2: 4.1%
C3: 3.7%
C4: 0.1%

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

4,760

4,770

4,780

4,790

4,800

4,810

4,820

4,830

4,840

ROP (min/ft.)0 2
GAMMA (units)0 200

ROP (min/ft.)0 2
GAMMA (units)0 200

WT: 10.10 VIS: 41

81api

97api

88api

85api

10R



SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, SS: clr-lt gy, hd, med-f gr, 
sb ang-sb rd, mod-w srt, non calc, 
com glau incl

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, SS: clr-lt gy, hd, med-f gr, 
sb ang-sb rd, mod-w srt, non calc, 
com glau incl

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

MD: 4,882'  
TVD: 4,878.68'  
Inclination: 8.8 °  
Azimuth: 271.3°  
VS: -75.45' 

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

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

761u

1383u

774u

1415u

753u

1258u
C1: 89.1%
C2: 5.1%
C3: 4.5%
C4: 1.2%

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

4,980

4,990

5,000

5,010

5,020

5,030

5,040

5,050

5,060

ROP (min/ft.)0 2
GAMMA (units)0 200

ROP (min/ft.)0 2
GAMMA (units)0 200

WT: 10.20 VIS: 36

107api

106api

93api

100api

10R

10R



SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

MD: 5,167'  
TVD: 5,160.21'  
Inclination: 9.1 °  
Azimuth: 271.5°  
VS: -119.78' 

MD: 5,262'  
TVD: 5,254.06'  
Inclination: 8.8 °  

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

1336u

846u

1521u

768u

1634u

1062u
C1: 85.6%
C2: 6.5%
C3: 6.0%
C4: 1.9%

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

5,200

5,210

5,220

5,230

5,240

5,250

5,260

5,270

5,280

ROP (min/ft.)0 2
GAMMA (units)0 200

WT: 10.30 VIS: 38

109api

97api

102api

69api

15R

15R



SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

TVD: 5,254.06'  
Inclination: 8.8 °  
Azimuth: 271.1°  
VS: -134.56' 

MD: 5,358'  
TVD: 5,348.98'  
Inclination: 8.4 °  
Azimuth: 274.5°  
VS: -148.9' 

MD: 5,454'  
TVD: 5,443.95'  
Inclination: 8.4 °  
Azimuth: 270.8°  
VS: -162.91' 

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

GAS (units)0 6000
C1-C4 (PPM)0 600000

789u

1855u

2235u

982u

2189u

2284u

792u
C1: 84.3%
C2: 7.3%
C3: 6.6%
C4: 1.8%

1236u

GAS SCALE CHANGE
0-6000u

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

5,420

5,430

5,440

5,450

5,460

5,470

5,480

5,490

5,500

ROP (min/ft.)0 2
GAMMA (units)0 200

12/28/13

WT: 10.38 VIS: 39

104api

99api

115api

99api

15R

360



SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

MD: 5,550'  
TVD: 5,539.12'  
Inclination: 6.6 °  
Azimuth: 268.3°  
VS: -175.44' 

MD: 5,645'  
TVD: 5,633.59'  
Inclination: 5.6 °  
Azimuth: 263.4°  
VS: -185.49' 

GAS (units)0 6000
C1-C4 (PPM)0 600000

1168u

3854u

4657u

1309u

2440u

2265u

1365u

1236u
C1: 84.6%
C2: 8.6%
C3: 5.8%
C4: 1.1%

1972u
C1: 76.8%
C2: 11.1%
C3: 9.0%
C4: 3.1%

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

5,640

5,650

5,660

5,670

5,680

5,690

5,700

5,710

5,720

ROP (min/ft.)0 2
GAMMA (units)0 200

WT: 10.40 VIS: 39

WT: 10.48 VIS: 39

115api

72api

115api

95api

180



MD: 5,741'  
TVD: 5,729.29'  
Inclination: 3.3 °  
Azimuth: 266.6°  
VS: -192.89' 

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

MD: 5,836'  
TVD: 5,824.21'  
Inclination: 1.2 °  
Azimuth: 253°  
VS: -196.56' 

MD: 5,890'  
TVD: 5,878.21'  
Inclination: 0.3 °  
Azimuth: 161.1°  
VS: -197.05' 

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

MD: 5,919'  
TVD: 5,907.21'  
Inclination: 0.1 °  
Azimuth: 8°  
VS: -197.02' 

GAS (units)0 6000
C1-C4 (PPM)0 600000

5651u

3915u

5465u

3580u

5455u

GAS TRAP CLOGGED

765u

5220u
C1: 73.7%
C2: 9.9%
C3: 8.2%
C4: 8.2%

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

5,860

5,870

5,880

5,890

5,900

5,910

5,920

5,930

5,940

ROP (min/ft.)0 2
GAMMA (units)0 200

WT: 10.48 VIS: 39

WT: 10.50 VIS: 39

99api

180

180



LOG CONTINUED ON 70 
RANCH 04-63-03-4841CH HZ

SHY SLTST: gy-dk gy, frm-hd, 
blky-sb blky, occ sb blky-sb plty, 
gr-rthy, occ sd, non calc, qtz gr, occ 
cmt, arg, SHYSS: lt gy-med gy, fri, f 
gr, sb rd-rd, mod-w srt, arg, com 
glauc incl, tr SS

70 RANCH 04-63-03-4841CH 
REACHED KOP @ 5,940' MD 
AT 05:54 on 12/28/13

5,920

5,930

5,940

5,950

5,960

5,970

THANK YOU FOR 
CHOOSING 
COLUMBINE 
LOGGING, INC.


