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SH: dk-med gy occ blk, sb blky - sb 

plty, firm, arg, rthy-sl grity mtx, 

sl-mod calc

SS: clr-wh trnsl, sb ang-sb rd, 

brit-firm, tt clus, mod - w srt

ROP Drop Due to

Reduced Weight on Bit

COLUMBINE LOGGING INC

RIGGED UP ON 8/23/2013

MANNED 2-PERSON LOGGING

WITH BLOODHOUND GAS

CHROMATOGRAPH UNIT #0158

BEGAN ON 8/23/2013

SH: dk-med gy occ blk, sb blky - sb 

plty, firm, arg, rthy-sl grity mtx, 

sl-mod calc

SS: clr-wh trnsl, sb ang-sb rd, 

brit-firm, tt clus, mod - w srt

MD: 7,604 ' 

TVD: 7,562.3 ' 

Inclination: 0.34 ° 

Azimuth: 250.89 °

MD: 7,515 ' 

TVD: 7,473.3 ' 

Inclination: 0.34 ° 

Azimuth: 338.3 °

LOGGER'S TOP J SAND

@ 7563' MD  / 7531' TVD

(PROG - 7535' TVD)

SH: dk-med gy occ blk, sb blky - sb 

plty, firm, arg, rthy-sl grity mtx, 

sl-mod calc

STARTED LOGGING

19:00hrs 8/23/2013

MD: 7,425 ' 

TVD: 7,383.3 ' 

Inclination: 0.2 ° 

Azimuth: 242.49 °

SH: dk-med gy occ blk, sb blky - sb 

plty, firm, arg, rthy-sl grity mtx, 

sl-mod calc

MUD WT 8.5 VIS 36

GAS (units)0 6000

C1-C4 (PPM)0 600000

3300u

4218u

4330u

3495u

2775u

3148u

4468u

C1 43.5%

C2 19.4%

C3 25.0%

C4 12.1%

7,410

7,420

7,430

7,440

7,450

7,460

7,470

7,480

7,490

7,500

7,510

7,520

7,530

7,540

7,550

7,560

7,570

7,580

7,590

7,600

7,610

GAMMA (units)0 300

ROP (ft/hr)0 500

GAMMA (units)0 300

257

70

28

257

Lithology Descriptions

C4

C3

C2

C1

GAS

Total Gas & Chromatograph

% Lith

 D
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100% SHY SS:wh- lt gy, occ trnsl, vf 

- f gr, sb ang-sb rnd, p-mod srt, 

predy frm occ sft, arg mtx, v sl calc 

SHY SS:lt-dk gy, occ trnsl, vf - f gr, 

sb ang-sb rnd, p-mod srt, predy frm 

occ sft, arg mtx, v sl calc 

SS:wh- trnsl, f gr, sb ang-sb rnd, 

p-mod srt, frm occ sft, arg mtx, v sl 

calc ; occ sh, abnt wh - lt gy  cly pos 

anhy, some bent

MUD WT 8.5 VIS 36

SHY SS:lt-dk gy, occ trnsl, vf - f gr, 

sb ang-sb rnd, p-mod srt, predy frm 

occ sft, arg mtx,  sl calc, some bent

SLTY SH: med-dk gy, plty -sb plty, 

firm - brit, rthy - slty tex occ gritty

SLTY SH: med-dk gy, plty -sb plty, 

firm - brit, rthy - slty tex occ gritty

SHY SS:lt-dk gy, occ trnsl, vf - f gr, 

sb ang-sb rnd, p-mod srt, predy frm 

occ sft, arg mtx,  sl calc, some bent

SS: clr-wh trnsl, sb ang-sb rd, 

brit-firm, tt clus, mod - w srt

SLTY SH: med-dk gy, plty -sb plty, 

firm - brit, rthy - slty tex occ gritty

SHY SS:lt-dk gy, occ trnsl, vf - f gr, 

sb ang-sb rnd, p-mod srt, predy frm 

occ sft, arg mtx,  sl calc, some bent

MUD WT 8.5 VIS 35

MUD WT 8.5 VIS 36

LOGGER'S TOP DAKOTA

@ 7820' MD / 7778'TVD

(PROG -7794 'TVD)

MD: 7,784 ' 

TVD: 7,742.3 ' 

Inclination: 0.15 ° 

Azimuth: 206.11 °

MD: 7,694 ' 

TVD: 7,652.3 ' 

Inclination: 0.09 ° 

Azimuth: 39.52 °

TOOH @ 7717'

Bit / Motor Change

GAS (units)0 6000

C1-C4 (PPM)0 600000

2395u

2640u

4773u

2504u

2428u

2401u

2577u

2152u

C1 44.3%

C2 21.2%

C3 27.2%

C3 7.3%

7,620

7,630

7,640

7,650

7,660

7,670

7,680

7,690

7,700

7,710

7,720

7,730

7,740

7,750

7,760

7,770

7,780

7,790

7,800

7,810

7,820

7,830

7,840

ROP (ft/hr)0 500

GAMMA (units)0 300

25

15

75

69

109

8/24/2013

8/25/2013



SS: clr-wh trnsl, sb ang-sb rd, 

brit-firm, tt clus, wh sl calc mtx, mod 

- w srt

CLYST: wh-op-lt gy tr lt bl - lt gn, sb 

blky, fri - sft, rthy occ imbd sb ang 

sand grs

SH: med-dk gy, plty -sb plty, firm - 

brit, rthy - slty tex occ gritty

LS: lt brn - lt gy, blky, firm - hd, rthy 

tex, calc

SS: clr-wh trnsl, sb ang-sb rd, 

brit-firm, tt clus, wh sl calc mtx, mod 

- w srt

CLYST: wh-op-lt gy tr lt bl - lt gn, sb 

blky, fri - sft, rthy occ imbd sb ang 

sand grs

DOLO LS:  lt gy- sl bl gn, blky, firm - 

hd, rthy tex, calc

SH: med-dk gy, plty -sb plty, firm - 

brit, rthy - slty tex  ; occ anhy

SS: clr-wh trnsl, sb ang-sb rd, 

brit-firm, tt clus, wh sl calc mtx, mod 

- w srt

CLYST: wh-op-lt gy tr lt bl - lt gn, sb 

blky, fri - sft, rthy occ imbd sb ang 

sand grs

SH: med-dk gy, plty -sb plty, firm - 

brit, rthy - slty tex occ gritty

 LS:  lt gy- lt brn - tan occ  sl bl gn, 

blky- sb plty, firm - hd, sm-wxy tex, 

mod calc, sl dolomitic, tr ss,

Dol: ltgy, tan, blky-sbplty, vfrm, sl wxt 

tex, tr calc, shly, lmy

 LS:  lt gy- lt brn - tan occ  sl bl gn, 

blky- sb plty, firm - hd, sm-wxy tex, 

mod calc, sl dolomitic, tr ss

LOGGER'S TOP MORRISON

@ 7943'MD / 7901'TVD

(PROG - 7904' TVD)

MD: 7,874 ' 

TVD: 7,832.3 ' 

Inclination: 0.1 ° 

Azimuth: 60.39 °

MD: 7,963 ' 

TVD: 7,921.3 ' 

Inclination: 0.14 ° 

Azimuth: 65.39 °

MD: 8,053 ' 

TVD: 8,011.3 ' 

Inclination: 0.06 ° 

Azimuth: 97.99 °

MUD WT 8.5 VIS 35

GAS (units)0 6000

C1-C4 (PPM)0 600000

2148u

1867u

1879u

1409u

1972u

C1 50.1%

C2 18.3%

C3 26.8%

C4 4.8%

7,850

7,860

7,870

7,880

7,890

7,900

7,910

7,920

7,930

7,940

7,950

7,960

7,970

7,980

7,990

8,000

8,010

8,020

8,030

8,040

8,050

8,060

8,070

ROP (ft/hr)0 500

GAMMA (units)0 300

171



SS: vpale orgrd, trnsl, vf-fgr, 

sbrnd-sbang, m-wcmt,mod-wsrt, sl 

calc

SHLYSS: offwh, trnsl, vpale orgrd, 

vfgr, sbrnd-sbang, p-mcmt, ncalc

LOGGER'S TOP ENTRADA

@ 8163'MD / 8121'TVD

(PROG - 8114' TVD)

MD: 8,322 ' 

TVD: 8,280.3 ' 

Inclination: 0.2 ° 

LOGGER'S TOP "TOP LYKINS"

@ 8238'MD / 8196'TVD

(PROG - 8191'TVD)

MUD WT 8.5 VIS 35

MD: 8,143 ' 

TVD: 8,101.3 ' 

Inclination: 0.1 ° 

Azimuth: 265.13 °

MD: 8,232 ' 

TVD: 8,190.3 ' 

Inclination: 0.13 ° 

Azimuth: 160.32 °

SLTYSH: orgrd, pale org, frm-slhd, 

tr fis, sbblky-sbplty, occ v slty

SHLYSLTST: pale orgrd, trnsl, 

sblky, frm-vfrm, tr sdy

 LS:  lt gy- lt brn - tan occ  sl bl gn, 

blky- sb plty, firm - hd, sm-wxy tex, 

mod calc, sl dolomitic, tr ss,

Dol: ltgy, tan, blky-sbplty, vfrm, sl wxt 

tex, tr calc, shly, lmy

START RED BEDS

SLTYSH: orng red, pale org, 

frm-slhd, tr fis, sb blky-sb plty, occ v 

slty

SHLYSLTST: pale orng red, trnsl, 

sb blky, frm-v frm, tr sdy

GAS (units)0 6000

C1-C4 (PPM)0 600000

856u

1074u

1304u

C1 53.9%

C2 19.6%

C3 25.4%

C4 1.1%

850u

C1 44.6%

C2 20.5%

C3 27.7%

8,080

8,090

8,100

8,110

8,120

8,130

8,140

8,150

8,160

8,170

8,180

8,190

8,200

8,210

8,220

8,230

8,240

8,250

8,260

8,270

8,280

8,290

8,300

8,310

ROP (ft/hr)0 500

GAMMA (units)0 300



SHLYSLTST: pale orgrd, trnsl, 

sblky, frm-vfrm, tr sdy

SHLYSS: paleorgrd, org, vfgr, 

sbang - sbrnd, mod-wsrt, slcalc

SLTYSH: orgrd, pale org, frm-slhd, 

tr fis, sbblky-sbplty, occ v slty

MUD WT 8.65 VIS 37

CLYST:   orng- red- brick red, sft-v 

sft occ sl firm, sb plty sb blky, v 

rthy-sm, occ sl slty, non calc

ANHY:  orng- red- brick red occ bri 

wh, sft-v sft ireg - sb blky, rthy - sm 

SHALY SLTST: orng- red- brick red, 

firm- sl hd, sb plty tr plty - fis, rthy 

occ v slty, non calc

CLYST:   orng- red- brick red, sft-v 

sft occ sl firm, sb plty sb blky, v 

rthy-sm, occ sl slty, non calc

ANHY:  orng- red- brick red occ bri 

wh, sft-v sft ireg - sb blky, rthy - sm 

SHALY SLTST: orng- red- brick red, 

firm- sl hd, sb plty tr plty - fis, rthy 

occ v slty, non calc

MD: 8,412 ' 

TVD: 8,370.3 ' 

Inclination: 0.16 ° 

Azimuth: 77.32 °

Inclination: 0.2 ° 

Azimuth: 290.85 °

MD: 8,501 ' 

TVD: 8,459.3 ' 

Inclination: 0.1 ° 

Azimuth: 164.57 °

SHLYSLTST: pale orng red, trnsl, 

sblky, frm-v frm, tr sdy

SHLYSS: pale orng red, org, vfgr, 

sb ang - sb rnd, mod-w srt, sl calc

SLTYSH: orng red, pale org, frm-sl 

hd, tr fis, sb blky-sb plty, occ v slty

SLTY SH: orng- red- brick red, firm- 

sl hd, sb plty tr plty - fis, rthy occ v 

slty, non calc

SHALY SLTST: orng- red- brick red, 

firm- sl hd, sb blky - sb plty, gritty - 

slty occ sandy

GAS (units)0 6000

C1-C4 (PPM)0 600000

858u

1101u

782u

1299u

1202u

397u

1337u

742u

C3 27.7%

C4 7.1%

745u

C1 46.9%

C2 20.5%

C3 27.9%

C4 4.8%

8,310

8,320

8,330

8,340

8,350

8,360

8,370

8,380

8,390

8,400

8,410

8,420

8,430

8,440

8,450

8,460

8,470

8,480

8,490

8,500

8,510

8,520

8,530

8,540

ROP (ft/hr)0 500

GAMMA (units)0 300

8/26/2013

14

25

33



CLYST:   orng- red- brick red, sft-v 

sft occ sl firm, sb plty sb blky, v 

rthy-sm, occ sl slty, non calc

ANHY:  orng- red- brick red incr bri 

wh, sft-v sft ireg - sb blky, rthy - sm 

SHALY SLTST: orng- red- brick red, 

firm- sft, sb plty tr plty - fis, rthy occ v 

slty, non calc

LOGGER'S TOP "LOWER LYKINS"

@ 'MD / 'TVD

(PROG - 8548'TVD)

CLYST:   orng- red- brick red, sft-v 

sft occ sl firm, sb plty sb blky, v 

rthy-sm, occ sl slty, non calc

SHALY SLTST: orng- red- brick red, 

firm- sl hd, sb plty tr plty - fis, rthy 

occ v slty, non calc ; tr anhy

MD: 8,591 ' 

TVD: 8,549.3 ' 

Inclination: 0.09 ° 

Azimuth: 161.2 °

MUD WT 8.6 VIS 38

ANHY:  wh, pale orng, sft-v sft ireg - 

sb blky, rthy - sm 

SLTY SH: orng- red- brick red, firm- 

sl hd, sb plty tr plty - fis, rthy occ v 

slty, non calc

MD: 8,681 ' 

TVD: 516.26 ' 

Inclination: 0.07 ° 

Azimuth: 55.57 °

ANHY:  wh, pale orng, sft-v sft ireg - 

sb blky, rthy - sm 

SLTY SH: orng- red- brick red, firm- 

sl hd, sb plty tr plty - fis, rthy occ v 

slty, non calc

Dol: ltgy, tan, blky-sbplty, vfrm, sl wxt 

tex, tr calc, shly, lmy

ANHY:  wh, pale orng, sft-v sft ireg - 

sb blky, rthy - sm 

SLTY SH: orng- red- brick red, firm- 

sl hd, sb plty tr plty - fis, rthy occ v 

slty, non calc

Dol: ltgy, tan, blky-sbplty, vfrm, sl wxt 

tex, tr calc, shly, lmy

SH: orng rd, brick rd, sbblky-sbplty, 

slsft-frm,non calc

ANHY:  wh, pale orng, sft-v sft ireg - 

sb blky, rthy - sm 

SLTY SH: orng- red- brick red, firm- 

sl hd, sb plty tr plty - fis, rthy occ v 

MUD WT 8.5 VIS 37

GAS (units)0 6000

C1-C4 (PPM)0 600000

866u

Gas Trap Service

1032u

849u

862u

875u

C1 45.5%

C2 21.2%

C3 27.4%

C4 6.0%

8,550

8,560

8,570

8,580

8,590

8,600

8,610

8,620

8,630

8,640

8,650

8,660

8,670

8,680

8,690

8,700

8,710

8,720

8,730

8,740

8,750

8,760

8,770

ROP (ft/hr)0 500

GAMMA (units)0 300

68

18

94

13

109



SS: wh, trnsl, clr, fri, f-mgr, 

sbrnd-rnd, tr-occ uncons, mod  blk 

oil stain, tr tan oil stn, vis flor

SHLYSS: wh, offwh, wh cly cmt, 

vf-fgr, tr uncons,  mod blk oil stain

SS: wh, trnsl, clr, fri, f-mgr, 

sbrnd-rnd, tr-occ uncons, tr-mod  

blk oil stain, tr tan oil stn, vis flor

SHLYSS: wh, offwh, wh cly cmt, 

vf-fgr, tr uncons,  tr-mod blk oil stain

SS: wh, trnsl, clr, fri, f-mgr, 

sbrnd-rnd, tr-occ uncons, mod-abnt 

blk oil stain, tr tan oil stn, vis flor

SHLYSS: wh, offwh, wh cly cmt, 

vf-fgr, tr uncons, tr-mod blk oil stain

SS: wh, trnsl, clr, fri, f-mgr, 

sbrnd-rnd, tr-occ uncons, mod  blk 

oil stain, tr tan oil stn, vis flor

SHLYSS: wh, offwh, wh cly cmt, 

vf-fgr, tr uncons,  mod blk oil stain

SHALY SLTST: orng- red- brick red, 

firm- sft, sb plty tr plty - fis, rthy occ v 

slty, non calc

CLYST:   orng- red- brick red, sft-v 

sft occ sl firm, sb plty sb blky, v 

rthy-sm, occ sl slty, non calc

ANHY:  wh, pale orng, sft-v sft ireg - 

sb blky, rthy - sm 

SLTY SH: orng- red- brick red, firm- 

sl hd, sb plty tr plty - fis, rthy occ v 

slty, non calc

LOGGER'S TOP LYONS

@ 8830'MD / 8788'TVD

(PROG - 8782'TVD)

sl hd, sb plty tr plty - fis, rthy occ v 

slty, non calc

LOGGER'S TOP BLAINE

@ 8783'MD / 8741'TVD

(PROG - 8738'TVD)

SHALY SLTST: pink grading to pard 

- pardbn, sb blky, fri-sft occ firm, 

slty-gritty tex, occ imbd qtz, some 

bndd dk o stng

ANHY:  pink -wh, pale orng, sft-v sft 

ireg - sb blky, rthy - sm 

SS: wh- trnsl- clr with wh mtx, 

fri-brit, f-mgr, sbrnd-rnd, tr-occ 

uncons, rr  blk oil stain, rr tan oil 

stn,tr vis flor

LOGGER'S TOP SATANKA

@ 8949'MD / 8907'TVD

(PROG - 8903'TVD)

MD: 8,950 ' 

TVD: 516.15 ' 

Inclination: 0.07 ° 

Azimuth: 259.51 °

SS: wh with faint brn stain occ trnsl- 

clr, fri-brit, f-mgr, sbrnd-rnd, tr-occ 

uncons, rr  blk oil stain, tr tan oil 

stn,tr vis flor

SHLYSS: wh, offwh, wh cly cmt, 

vf-fgr, tr uncons, rr blk oil stain

GAS (units)0 6000

C1-C4 (PPM)0 600000

GAS (units)0 6000

C1-C4 (PPM)0 600000

792u

Decreasing Oil Staining

Slight oil visible on shaker

Start 10' Samples

Start 20' Samples

702u

C1 51.2%

C2 20.4%

C3 26.2%

C4 2.2%

935u

716u

957u

890u

743u

8,780

8,790

8,800

8,810

8,820

8,830

8,840

8,850

8,860

8,870

8,880

8,890

8,900

8,910

8,920

8,930

8,940

8,950

8,960

8,970

8,980

8,990

9,000

ROP (ft/hr)0 500

GAMMA (units)0 300

ROP (ft/hr)0 500

GAMMA (units)0 300

8/27/2013

17

150

110

67



rthy-sm, occ sl slty, non calc

ANHY:  orng- red- brick red incr bri 

wh, sft-v sft ireg - sb blky, rthy - sm 

MUD WT 8.7 VIS 38

TD 9150' MD REACHED 22:00 8/27/13

CLYST:   orng- red- brick red, sft-v 

sft occ sl firm, sb plty sb blky, v 

rthy-sm, occ sl slty, non calc

ANHY:  pink with some orng- red- 

brick red tr bri wh, sft-v sft ireg - sb 

blky, rthy - sm 

SHALY SLTST: orng- red- brick red, 

firm- sft, sb plty tr plty - fis, rthy occ v 

slty, non calc

MUD WT 8.85 VIS 38

CLYST:   orng- red- brick red, sft-v 

sft occ sl firm, sb plty sb blky, v 

rthy-sm, occ sl slty, non calc

ANHY:  pink with some orng- red- 

brick red tr bri wh, sft-v sft ireg - sb 

blky, rthy - sm 

SHALY SLTST: orng- red- brick red, 

firm- sft, sb plty tr plty - fis, rthy occ v 

slty, non calc

MD: 9,071 ' 

TVD: 9,029.29 ' 

Inclination: 0.09 ° 

Azimuth: 176.49 °

CLYST:   orng- red- brick red, sft-v 

sft occ sl firm, sb plty sb blky, v 

rthy-sm, occ sl slty, non calc

ANHY:  pink with some orng- red- 

brick red tr bri wh, sft-v sft ireg - sb 

blky, rthy - sm 

SHALY SLTST: orng- red- brick red, 

firm- sft, sb plty tr plty - fis, rthy occ v 

slty, non calc
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C1 51.2%

C2 20.4%

C3 26.2%

C4 2.2%
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