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Columbine Logging 2-Manned 
Geosteering Operational 
01/15/2014 Bloodhound #314

100' LAGGED SAMPLE INTERVAL

MUD WT: 10.18 / MUD VIS: 40

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

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

MD: 4,026'  
TVD: 3,966.3'  
Inclination: 10.7 °  
Azimuth: 349.3°  
VS: -121.89' 

MD: 4,123'  
TVD: 4,061.53'  
Inclination: 11.2 °  
Azimuth: 347.9°  
VS: -125.78' 

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

1026u

790u

1436u

1010u
C1: 99.9%
C2:   0.0%
C3:   0.1%
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

Bit #: 1 
Type: HUGHES 
DP504 
Size: 8.75 
Depth In: 831 '  
Jets: 6 x 16 
S/N: 7148439

91api

119api

82api

113api

Lithology Descriptions
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SHYSS: lt gy-med gy, fri, vf-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, 
SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt

SHYSS: lt gy-med gy, fri, vf-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, 
SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt

MD: 4,218'  
TVD: 4,154.54'  
Inclination: 12.3 °  
Azimuth: 349.4°  
VS: -129.82' 

MD: 4,315'  
TVD: 4,249.44'  
Inclination: 11.6 °  
Azimuth: 348.7°  
VS: -133.89' 

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

1436u

895u

1103u

794u

1017u
C1: 98.6%
C2:   0.4%
C3:   1.1%
C4:   0.0%

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

94api

87api

116api



MUD WT: 10.20 / MUD VIS: 39

MUD WT: 10.20 / MUD VIS: 39

SHYSS: lt gy-med gy, fri, vf-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, 
SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt

SHYSS: lt gy-med gy, fri, vf-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, 
SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt

MD: 4,410'  
TVD: 4,342.77'  
Inclination: 9.9 °  
Azimuth: 345.1°  
VS: -138.09' 

MD: 4,506'  
TVD: 4,437.26'  
Inclination: 10.4 °  
Azimuth: 344.1°  
VS: -142.79' 

MD: 4,603'  
TVD: 4,532.61'  
Inclination: 10.8 °  
Azimuth: 346°  
VS: -147.62' 

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

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

1079u

778u

557u

1031u
C1: 96.4%
C2:   1.6%
C3:   1.9%
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

101api

105api

109api

105api



MUD WT: 10.30 / MUD VIS: 38

SHYSS: lt gy-med gy, fri, vf-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, 
SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt

SHYSS: lt gy-med gy, fri, vf-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, 
SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt

MUD WT: 10.30 / MUD VIS: 39

MD: 4,699'  
TVD: 4,626.81'  
Inclination: 11.4 °  
Azimuth: 344.5°  
VS: -152.56' 

MD: 4,795'  
TVD: 4,721.02'  
Inclination: 10.8 °  
Azimuth: 346.3°  
VS: -157.46' 

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

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

862u

582u

865u

607u

536u

717u
C1: 95.8%
C2:   1.7%
C3:   2.3%
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

86api

105api

100api



MUD WT: 10.35 / MUD VIS: 40

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

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

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

MD: 4,891'  
TVD: 4,815.53'  
Inclination: 9.4 °  
Azimuth: 343°  
VS: -162.1' 

MD: 4,987'  
TVD: 4,910.67'  
Inclination: 5.8 °  
Azimuth: 349.1°  
VS: -165.47' 

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

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

893u

584u

1053u

477u

749u
C1: 95.2%
C2:   1.9%
C3:   2.9%
C4:   0.0%

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

86api

112api

107api



MUD WT: 10.45 / MUD VIS: 40

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

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

MD: 5,083'  
TVD: 5,005.99'  
Inclination: 7.8 °  
Azimuth: 348.6°  
VS: -167.82' 

MD: 5,179'  
TVD: 5,101.05'  
Inclination: 8.3 °  
Azimuth: 352.7°  
VS: -170.16' 

SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt, SHYSS: lt gy-med gy, 
fri, vf-f gr, sb rd-rd, mod-w srt, arg, 
com glauc & biot incl, SLTY SH: 
dk-med gy, sb blky-plty, fis ip, vf-mic 
gr, non calc, tr SS

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

918u

436u

865u

505u

991u

370u

439u
C1: 88.2%
C2:   4.1%
C3:   6.4%
C4:   1.3%

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

1/15/14

1/16/14

117api

105api

101api

98api



MUD WT: 10.50 / MUD VIS: 40

MD: 5,275'  
TVD: 5,195.82'  
Inclination: 10 °  
Azimuth: 349.2°  
VS: -172.8' 

SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt, SHYSS: lt gy-med gy, 
fri, vf-f gr, sb rd-rd, mod-w srt, arg, 
com glauc & biot incl, SLTY SH: 
dk-med gy, sb blky-plty, fis ip, vf-mic 
gr, non calc, tr SS

MD: 5,370'  
TVD: 5,289.56'  
Inclination: 8.7 °  
Azimuth: 346.4°  
VS: -176.23' 

SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, gr-rthy, occ sd, non 
calc, arg cmt, SLTY SH: dk-med gy, 
sb blky-plty, fis ip, vf-mic gr, non 
calc, tr SHY SS

MD: 5,465'  
TVD: 5,383.66'  
Inclination: 7 °  
Azimuth: 342.9°  
VS: -179.79' 

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

GAS (units)0 3000
C1-C4 (PPM)0 300000

1379u

GAS SCALE CHANGE
0-3000u

554u

2130u

966u

787u
C1: 81.8%
C2:   5.6%
C3:   9.4%
C4:   3.2%

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

105api

109api

121api



MUD WT: 10.55 / MUD VIS: 41

MD: 5,561'  
TVD: 5,482.1'  
Inclination: 5.4 °  
Azimuth: 334.3°  
VS: -184.01' 

SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, sl gr-rthy, tr sdy ip, non 
calc, arg cmt, tr SLTY SH & SHY SS

MUD WT: 10.6 / MUD VIS: 41

SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, sl gr-rthy, tr sdy ip, non 
calc, arg cmt, tr SLTY SH & SHY SS

MD: 5,657'  
TVD: 5,577.7'  
Inclination: 5.1 °  
Azimuth: 346.8°  
VS: -187.05' 

GAS (units)0 3000
C1-C4 (PPM)0 300000

1957u
C1: 78.2%
C2:   8.1%
C3: 10.2%
C4:   3.4%

2079u

1406u

2175u

1980u
C1: 96.8%
C2:   1.9%
C3:   0.9%
C4:   0.4%

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

114api

128api

113api



SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, sl gr-rthy, tr sdy ip, non 
calc, arg cmt, tr SLTY SH & SHY SS

MD: 5,753'  
TVD: 5,673.41'  
Inclination: 3.9 °  
Azimuth: 342.1°  
VS: -189.13' 

MUD WT: 10.7 / MUD VIS: 41

TOOH for curve BHA at 
5889' MD @ 0756hrs 
on 1/16/14

MD: 5,849'  
TVD: 5,769.3'  
Inclination: 2 °  
Azimuth: 276.2°  
VS: -191.84' 

SHY SLTST: gy-dk gy, frm-hd, sb 
blky-sb plty, sl gr-rthy, tr sdy ip, non 
calc, arg cmt, tr SLTY SH

Resumed drilling @ 
1908hrs on 1/16/14

MUD WT: 10.9 / MUD VIS: 51

GAS (units)0 3000
C1-C4 (PPM)0 300000

2472u

C3:   0.9%
C4:   0.4%

1729u

1583u

1479u

AGITATOR ADJUSTMENT

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

101api

109api

113api



MD: 5,944'  
TVD: 5,864.26'  
Inclination: 2.6 °  
Azimuth: 161.5°  
VS: -193.5' 

REFER TO 70 RANCH 
4-63-3-3225CH 
HORIZONTAL FOR INC >2.6°

1583u

5,920

5,930

5,940

5,950

5,960

5,970

5,980

104api

THANK YOU FOR 
USING COLUMBINE 
LOGGING, INC.


