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POOR
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Sorting

WACKESTONE

PACKSTONE

MUDSTONE

MICROXLN

LITHOGRAPHIC

GRAINSTONE

FINELYXLN

EARTHY

CRYPTOXLN

CHALKY

BOUNDSTONE

Textures

SUBRND

SUBANG

ROUNDED

ANGULAR

Rounding

WIRELINE TESTED - RT

WIRELINE TESTED - LEFT

TRIP GAS

SURVEY

SLIDE

SIDEWALL CORE (RIGHT)

SIDEWALL CORE (LEFT)

REVERSE FAULT

OVERTURNED STRATA

OIL SHOW

NORMAL FAULT

MN DEPTH

GAS SHOW

FORMATION TOP

FAULT
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CORE - RECOVERED

CORE - LOST

CONNECTION GAS

CONNECTION (RIGHT)

CONNECTION (LEFT)

CASING

BIT

Engineering
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ORGANIC
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FRACTURE
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EARTHY

Porosity

SPOTTED STAINING

QUESTIONABLE

EVEN

DEAD

Oil Show

Other Symbols

SILTSTONE STRINGER

SHALE STRINGER

SANDSTONE STRINGER
MARLSTONE (DOL) STRG
MARLSTONE (CALC) STRG

LIMESTONE STRINGER
GYPSUM STRINGER
DOLOMITE STRINGER

COAL STRINGER
BENTONITE STRINGER
ANHYDRITE STRINGER

Stringer

TUFFACEOUS

SILTY

SILICEOUS

SANDY
SALT CAST
PYRITE
PHOSPHATE PELLETS
NODULES
MINERAL CRYSTALS
MARLSTONE
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HEAVY MINERAL

GYPSIFEROUS

GLAUCONITE

FERRUGINOUS

FERRUGINOUS PELLET
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DOLOMITIC
COAL - THIN BEDS
CHTLT
CHTDK
CARBONACEOUS FLAKES
CALCAREOUS
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ANHYDRITIC
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SCAPHOPOD
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PLANT REMAINS
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PELECYPOD
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ALGAE
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METAMORPHIC
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SHALE GRAY
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SILTSTONE
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Condensate
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MW 9.8 / VIS 78 IN
MW 9.8 / VIS 82 OUT

100% SHY SS: lt gy-med dk gy, 
vfg-f gr, sft-mod sft, rnd-sb blky, 
p-mod srt, wk cmt, v arg mtx, sl 
calc, grdg sltst, con

MW 9.8 / VIS 65 IN
MW 9.8 / VIS 67 OUT

Wellsite Geology services 
provided by Terra Guidance, 
LLC. 
Terra Guidance two person 
mudlogging team on site: 
07/23/2017, 
Begin logging 1813' MD, 
02:29 MDT, 07/24/2017
Gas detection: Pason. 
Rig: Ensign 145
Sample/description interval: 
100' in Vert, 50' in Curve.
Begin sample logging out of 
Surface Casing

MD: 1,878'  
TVD: 1,877.84'  
Inclination: 0.34°  
Azimuth: 129.65°  
VS: 2.47'

MD: 1,968'  
TVD: 1,967.75'  

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

100' Samples Collected Until 
KOP

Per CoMan, Pason gas trap 
delayed to allow surface 
cement to cycle through 
possum belly

Gas scale: 0-1000 units

1,750

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP scale: 0-1000 ft/hr
Gamma scale: 0-300 api

Gaps in Gamma Data due to
Rapid Drilling Rate

Bit #: 2 
Type: BHI AT505F 
Size: 8.5" 
Depth In: 1,813' 
Jets: 5x15 
S/N: 7163654

105 api

122 api

158 ft/hr

Lithology Descriptions

C4 
C3 
C2 
C1 

GAS 
Total Gas & Chromatograph

% Lith

 D
ep

th
 L

ab
els 

ImagesInterp 
LithGAMMA 

ROP 
ROP



100% SHY SS: lt-medgy, sme 
dkr, sft-fri, blky-sr clus, ply srt, 
lmy/cly wk cmt, arg mtx, calc, grdg 
sltst

75% SHY SS: lt-medgy, sme dkr, 
sft-fri, blky-sr clus, ply srt, lmy/cly 
wk cmt, arg mtx, calc, grdg sltst; 
25% SHY SLTST: medgy-gy/brn, 
sft-sl frm, sb fis-sb ang, arg-aren 
mtx, sl calc, ip clyst

MW 9.8 / VIS 63 IN
MW 9.8 / VIS 63 OUT

65% SHY SS: lt-medgy, sme dkr, 
sft-fri, blky-sr clus, ply srt, f-vfg, 
lmy/cly wk cmt, arg mtx, calc, grdg 
sltst; 35% SHY SLTST: 
medgy-gy/brn, sft-sl frm, sb fis-sb 
ang, arg-aren mtx, sl calc, ip clyst

TVD: 1,967.75'  
Inclination: 4.29°  
Azimuth: 96.38°  
VS: 3.44'

MD: 2,058'  
TVD: 2,057.3'  
Inclination: 7.05°  
Azimuth: 96.81°  
VS: 5.53'

MD: 2,148'  
TVD: 2,146.39'  
Inclination: 9.22°  
Azimuth: 93.52°  
VS: 8.16'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

78u

81u

112u

1,950

1,960

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

338 ft/hr

99 api

228 ft/hr

WOB: 13.6 Klbs 
ROP: 281 ft/hr 
Rotary: 100 rpm 
SPP: 2,295 psi 
Diff Press: 263 psi 
SPM#1: 85 
SPM#2: 85



65% SHY SS: lt-medgy, sme dkr, 
sft-fri, blky-sr clus, ply srt, f-vfg, 
lmy/cly wk cmt, arg mtx, calc, grdg 
sltst; 35% SHY SLTST: 
medgy-gy/brn, sft-sl frm, sb fis-sb 
ang, arg-aren mtx, sl calc, ip clyst

60% SHY SS: lt-medgy, sme dkr, 
sft-fri, blky-sr clus, ply srt, f-vfg, 
lmy/cly wk cmt, arg mtx, calc, grdg 
sltst; 40% SHY SLTST: 
medgy-gy/brn, sft-sl frm, sb fis-sb 
ang, arg-aren mtx, sl calc, ip clyst

65% SHY SLTST: medgy-gy/brn, 
sft-sl frm, sb fis-sb ang, arg-aren 
mtx, sl calc, ip clyst; 35% SHY SS: 
lt-medgy, sme dkr, sft-fri, blky-sr 
clus, ply srt, f-vfg, lmy/cly wk cmt, 
arg mtx, calc, grdg sltst

MD: 2,238'  
TVD: 2,234.97'  
Inclination: 11.13°  
Azimuth: 96.76°  
VS: 11.54'

MD: 2,328'  
TVD: 2,323.25'  
Inclination: 11.29°  
Azimuth: 97.88°  
VS: 15.86'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

143u

175u

2,170

2,180

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

626 ft/hr

769 ft/hr

117 api

113 api



80% SHY SLTST: lt-medgy, 
gy/brn, ip drkgy, mod sft-frm, sb 
blky-sb fis, vfg, p-mod srt, arg mtx, 
sl calc, ip clyst; 20% SHY SS: ltgy, 
sft-fri, blky-sb ang clus, vfg, 
mod-w srt, lmy/cly cmt, arg mtx, sl 
calc

85% SHY SLTST: lt-medgy, 
gy/brn, ip drkgy, mod sft-frm, sb 
blky-sb fis, vfg, p-mod srt, arg mtx, 
sl calc, ip clyst; 15% SHY SS: ltgy, 
sft-fri, blky-sb ang clus, vfg, 
mod-w srt, lmy/cly cmt, arg mtx, sl 
calc

MD: 2,418'  
TVD: 2,411.53'  
Inclination: 11.2°  
Azimuth: 104.31°  
VS: 21.29'

MD: 2,508'  
TVD: 2,499.82'  
Inclination: 11.17°  
Azimuth: 110.83°  
VS: 28.52'

MD: 2,598'  
TVD: 2,588.12'  
Inclination: 11.15°  
Azimuth: 120.06°  
VS: 37.83'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

143u
C1:  66.9%
C2:  23.6%
C3:    3.2%
C4:    6.3%

159u

154u

170u

2,390

2,400

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

730 ft/hr

116 api

142 api



85% SHY SLTST: lt-medgy, 
gy/brn, ip drkgy, mod sft-frm, sb 
blky-sb fis, vfg, p-mod srt, arg mtx, 
sl calc, ip clyst; 15% SHY SS: ltgy, 
sft-fri, blky-sb ang clus, vfg, 
mod-w srt, lmy/cly cmt, arg mtx, sl 
calc

100% SHY SLTST: medgy, gy/brn, 
ip drkgy, mod sft-frm, sb blky-sb 
ang, vfg, p-mod srt, arg mtx, sl 
calc, grdg sh

MW 9.8 / VIS 55 IN
MW 9.8 / VIS 55 OUT

MD: 2,687'  
TVD: 2,675.44'  
Inclination: 11.25°  
Azimuth: 130.14°  
VS: 49.38'

MD: 2,777'  
TVD: 2,763.71'  
Inclination: 11.26°  
Azimuth: 134.81°  
VS: 62.71'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

183u

185u

2,610

2,620

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

486 ft/hr

753 ft/hr

119 api

127 api



90% SHY SLTST: lt-medgy, 
gy/brn, ip drkgy, mod sft-frm, sb 
blky-sb fis, vfg, p-mod srt, arg mtx, 
sl calc, grdg shy; 10% SHY SS: 
lt-medgy, mod hd-occ fri, blky-sb 
ang clus, vfg, mod-w srt, wk 
lmy/cly cmt, arg mtx, sl calc

MD: 2,867'  
TVD: 2,851.99'  
Inclination: 11.19°  
Azimuth: 128.9°  
VS: 75.88'

100% SHY SLTST: medgy, gy/brn, 
ip drkgy, mod sft-frm, sb blky-sb 
ang, vfg, p-mod srt, arg mtx, sl 
calc, grdg sh

MD: 2,956'  
TVD: 2,939.3'  
Inclination: 11.22°  
Azimuth: 125.63°  
VS: 87.94'

MD: 3,046'  
TVD: 3,027.62'  
Inclination: 10.95°  
Azimuth: 121.81°  
VS: 99.22'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

120u

223u

2,830

2,840

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

127 api

WOB: 22 Klbs 
ROP: 770 ft/hr 
Rotary: 101 rpm 
SPP: 2,955 psi 
Diff Press: 731 psi 
SPM#1: 85 
SPM#2: 85

854 ft/hr

117 api

804 ft/hr



70% SHY SLTST: med-drkgy, 
gy/brn, frm-sb fis, sb blky-sb ang, 
vfg, p-mod srt, arg mtx, calc; 30% 
SLTY SH: med-drkgy, mod hd, fis 
ip, sb blky-ang, rthy, v arg mtx, sl 
calc

70% SHY SLTST: med-drkgy, 
gy/brn, frm-sb fis, sb blky-sb ang, 
vfg, p-mod srt, arg mtx, calc; 30% 
SLTY SH: med-drkgy, mod hd, fis 
ip, sb blky-ang, rthy, v arg mtx, sl 
calc

75% SHY SLTST: med-drkgy, 
gy/brn, frm-sb fis, sb blky-sb ang, 
vfg, p-mod srt, arg mtx, calc; 25% 
SLTY SH: med-drkgy, mod hd, fis 
ip, sb blky-ang, rthy, v arg mtx, sl 
calc

MW 9.8 / VIS 57 IN
MW 9.8 / VIS 56 OUT

MD: 3,136'  
TVD: 3,115.95'  
Inclination: 11.14°  
Azimuth: 120.02°  
VS: 109.81'

MD: 3,225'  
TVD: 3,203.24'  
Inclination: 11.37°  
Azimuth: 113.1°  
VS: 119.38'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

229u

241u

196u

3,050

3,060

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

746 ft/hr

129 api

116 api



70% SHY SLTST: med-drkgy, 
gy/brn, frm-sb fis, sb blky-sb ang, 
vfg, p-mod srt, arg mtx, calc; 30% 
SLTY SH: med-drkgy, mod hd, fis 
ip, sb blky-ang, rthy, v arg mtx, sl 
calc

60% SLTY SH: med-drkgy, mod 
hd, occ fri, sb fis, sb blky-ang, 
rthy, v arg mtx, sl calc; 40% SHY 
SLTST: gy-drkgy, gy/brn, frm-ip 
brit, sb blky-sb ang, vfg, p-mod 
srt, arg mtx, sl calc

70% SLTY SH: med-drkgy, mod 
hd, occ fri, sb fis, sb blky-ang, 
rthy, v arg mtx, sl calc; 30% SHY 
SLTST: gy-drkgy, gy/brn, frm-ip 
brit, sb blky-sb ang, vfg, p-mod 
srt, arg mtx, sl calc

MW 9.8 / VIS 58 IN
MW 9.8 / VIS 57 OUT

MD: 3,315'  
TVD: 3,291.51'  
Inclination: 11.13°  
Azimuth: 111.42°  
VS: 127.95'

MD: 3,404'  
TVD: 3,378.82'  
Inclination: 11.28°  
Azimuth: 106.91°  
VS: 135.56'

MD: 3,494'  

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

224u

223u

236u
C1:  77.3%
C2:  16.0%
C3:    2.3%
C4:    4.4%

3,270

3,280

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

875 ft/hr

751 ft/hr

128 api



65% SLTY SH: med-drkgy, mod 
hd, occ fri, sb fis, sb blky-ang, 
rthy, v arg mtx, sl calc; 35% SHY 
SLTST: gy-drkgy, gy/brn, frm-ip 
brit, sb blky-sb ang, vfg, p-mod 
srt, arg mtx, sl calc

85% SLTY SH: med-drkgy, 
frm-brit, sb blky-ang, fis ip, rthy, v 
arg mtx, sl calc; 15% SHY SLTST: 
medgy-gy/brn, sl hd, sb blky-sb 
ang, vfg, p-mod srt, arg mtx, calc

MD: 3,494'  
TVD: 3,467.23'  
Inclination: 10.27°  
Azimuth: 111.41°  
VS: 142.94'

MD: 3,583'  
TVD: 3,554.72'  
Inclination: 10.91°  
Azimuth: 121.71°  
VS: 151.97'

MD: 3,672'  
TVD: 3,642.13'  
Inclination: 10.82°  
Azimuth: 123.84°  
VS: 162.7'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

118u

175u

253u

3,490

3,500

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

737 ft/hr

738 ft/hr

130 api

115 api



90% SLTY SH: med-drkgy, 
frm-brit, sb blky-ang, fis ip, rthy, v 
arg mtx, sl calc; 10% SHY SLTST: 
medgy-gy/brn, sl hd, sb blky-sb 
ang, vfg, p-mod srt, arg mtx, calc

100% SLTY SH: med-drkgy, 
frm-hd, sb blky-sb ang, fis, rthy, v 
arg-slty mtx, sl-mod calc

MW 9.8 / VIS 59 IN
MW 9.8 / VIS 57 OUT

MD: 3,762'  
TVD: 3,730.52'  
Inclination: 10.91°  
Azimuth: 131.07°  
VS: 174.55'

MD: 3,852'  
TVD: 3,818.93'  
Inclination: 10.69°  
Azimuth: 139.75°  
VS: 187.86'

MD: 3,941'  
TVD: 3,906.36'  

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

355u

354u

3,710

3,720

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

723 ft/hr

134 api

141 api



100% SLTY SH: med-drkgy, 
frm-hd, sb blky-sb ang, fis, rthy, v 
arg-slty mtx, sl-mod calc

100% SLTY SH: med-drkgy, 
frm-hd, sb blky-sb ang, fis, rthy, v 
arg-slty mtx, sl-mod calc

TVD: 3,906.36'  
Inclination: 10.88°  
Azimuth: 146.74°  
VS: 202.3'

MD: 4,031'  
TVD: 3,994.75'  
Inclination: 10.84°  
Azimuth: 149.87°  
VS: 217.69'

MD: 4,120'  
TVD: 4,082.17'  
Inclination: 10.79°  
Azimuth: 148.51°  
VS: 232.97'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

325u

297u

361u

3,930

3,940

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

611 ft/hr

WOB: 16.8 Klbs 
ROP: 440 ft/hr 
Rotary: 11 rpm 
SPP: 3,028 psi 
Diff Press: 599 psi 
SPM#1: 85 
SPM#2: 84

729 ft/hr

118 api

122 api



100% SLTY SH: med-drkgy, 
frm-hd, blky-sb ang, brit-fis, rthy, v 
arg-slty mtx, sl calc

100% SLTY SH: med-drkgy, 
frm-hd, blky-sb ang, brit-fis, rthy, v 
arg-slty mtx, sl calc

MD: 4,210'  
TVD: 4,170.62'  
Inclination: 10.5°  
Azimuth: 151.3°  
VS: 248.25'

MD: 4,390'  
TVD: 4,347.5'  
Inclination: 10.89°  

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

247u

345u

4,150

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

639 ft/hr

680 ft/hr

244 ft/hr

138 api

151 api



100% SLTY SH: med-drkgy, 
frm-hd, blky-sb ang, brit-fis, rthy, v 
arg-slty mtx, ip aren, sl calc

100% SLTY SH: med-drkgy, 
frm-hd, blky-sb ang, brit-fis, rthy, v 
arg-slty mtx, ip aren, sl calc

100% SLTY SH: med-drkgy, 
frm-hd, blky-sb ang, brit-fis, rthy, v 
arg-slty mtx, sl calc

MW 9.8 / VIS 56 IN
MW 9.8 / VIS 54 OUT

Inclination: 10.89°  
Azimuth: 154.24°  
VS: 279.58'

MD: 4,479'  
TVD: 4,434.92'  
Inclination: 10.71°  
Azimuth: 151.45°  
VS: 295.23'

MD: 4,569'  
TVD: 4,523.32'  
Inclination: 10.98°  
Azimuth: 143.1°  
VS: 310.44'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

287u
C1:  71.7%
C2:  17.4%
C3:    4.4%
C4:    6.6%

342u

300u

303u

4,370

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

427 ft/hr

141 api

134 api

402 ft/hr



MD: 4,659'  
TVD: 4,611.68'  
Inclination: 11.02°  
Azimuth: 132.05°  
VS: 324.36'

MD: 4,749'  
TVD: 4,700.04'  
Inclination: 10.86°  
Azimuth: 124.67°  
VS: 336.49'

100% SLTY SH: med-drkgy, 
frm-hd, blky-sb ang, brit-fis, rthy, v 
arg-slty mtx, aren, sl calc

100% SLTY SH: med-drkgy, 
frm-hd, blky-sb ang, brit-fis, rthy, v 
arg-slty mtx, aren-rr scat sd, sl 
calc

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

347u

315u

4,590

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

624 ft/hr

479 ft/hr

113 api

146 api



100% SLTY SH: med-drkgy, 
frm-hd, blky-sb ang, brit-fis, rthy, v 
arg-slty mtx, aren-rr scat sd, sl 
calc

50% SHY SS: ltgy-med, sme wh, 
sl hd, blky-sb ang clus, ply cons, 
occ lse grns, rthy, slty-aren, arg 
mtx, calc; 50% SLTY SH: 
med-drkgy, v frm, blky-ang, ip fis, 
rthy, slty grdg sdy, v arg mtx, calc

ON GAS BUSTER

MD: 4,840'  
TVD: 4,789.42'  
Inclination: 10.81°  
Azimuth: 122.87°  
VS: 347.65'

MD: 4,929'  
TVD: 4,876.85'  
Inclination: 10.78°  
Azimuth: 120.15°  
VS: 358.02'

MD: 5,018'  
TVD: 4,964.28'  
Inclination: 10.77°  
Azimuth: 115.84°  
VS: 367.55'

Sussex/Shannon Top
4940' MD / 4888' TVD

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

287u

277u

4,810

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

565 ft/hr

WOB: 24.2 Klbs 
ROP: 685 ft/hr 
Rotary: 100 rpm 
SPP: 3,447 psi 
Diff Press: 806 psi 
SPM#1: 84 
SPM#2: 85

121 api

108 api



60% SHY SS: ltgy-med, sme wh, 
sl hd, blky-sb ang clus, ply cons, 
occ lse grns, rthy, slty-aren, arg 
mtx, calc; 40% SLTY SH: 
med-drkgy, v frm, blky-ang, ip fis, 
rthy, slty grdg sdy, v arg mtx, calc

60% SLTY SH: med-drkgy, v frm, 
blky-ang, ip fis, rthy, slty grdg sdy, 
v arg mtx, calc; 40% SHY SS: 
ltgy-med, sme wh, sl hd, blky-sb 
ang clus, ply cons, occ lse grns, 
rthy, slty-aren, arg mtx, calc

MD: 5,197'  
TVD: 5,140.08'  
Inclination: 10.85°  
Azimuth: 117.3°  
VS: 385.62'

MW 9.8 / VIS 57 IN
MW 9.8 / VIS 53 OUT

MD: 5,108'  
TVD: 5,052.68'  
Inclination: 10.89°  
Azimuth: 114.39°  
VS: 376.53'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

1205u

407u

292u

5,030

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

487 ft/hr

221 ft/hr

140 api



MW 9.8 / VIS 58 IN
MW 9.8 / VIS 58 OUT

80% SLTY SH: med-occ ltgy, ip 
drkgy, frm-sme mod sft, blky-sb 
ang, ip fis, rthy, slty, v arg mtx, sl 
calc; 20% SHY SS: medgy, sme 
ltgy-wh, sl hd, blky-sb blky clus, 
ply cons, occ lse grns, rthy, 
slty-aren, arg mtx, sl calc

85% SLTY SH: med-occ ltgy, ip 
drkgy, frm-sme mod sft, blky-sb 
ang, ip fis, rthy, slty, v arg mtx, sl 
calc; 15% SHY SS: medgy, sme 
ltgy-wh, sl hd, blky-sb blky clus, 
ply cons, occ lse grns, rthy, 
slty-aren, arg mtx, sl calc

MD: 5,287'  
TVD: 5,228.47'  
Inclination: 10.88°  
Azimuth: 125.44°  
VS: 396.12'

65% SLTY SH: med-drkgy, v frm, 
blky-ang, ip fis, rthy, slty grdg sdy, 
v arg mtx, sl calc; 35% SHY SS: 
ltgy-med, sme wh, sl hd, blky-sb 
ang clus, ply cons, occ lse grns, 
rthy, slty-aren, arg mtx, mod calc

MD: 5,376'  
TVD: 5,315.89'  
Inclination: 10.8°  
Azimuth: 132.43°  
VS: 408.12'

MD: 5,466'  
TVD: 5,404.29'  
Inclination: 10.86°  
Azimuth: 133.36°  
VS: 421.05'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

271u

347u

5,250

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

495 ft/hr

124 api

220 ft/hr

125 api



85% SLTY SH: med-occ ltgy, ip 
drkgy, frm-sme mod sft, blky-sb 
ang, ip fis, rthy, slty, v arg mtx, sl 
calc; 15% SHY SS: medgy, sme 
ltgy-wh, sl hd, blky-sb blky clus, 
ply cons, occ lse grns, rthy, 
slty-aren, arg mtx, sl calc

80% SLTY SH: med-drkgy, occ ltr 
gy, frm-sme mod sft, blky-sb ang, 
ip fis, rthy, slty, v arg mtx, sl calc; 
20% SHY SS: medgy, sme 
ltgy-wh, sl hd, blky-sb blky clus, 
ply cons, occ lse grns, rthy, 
slty-aren, arg mtx, sl calc

85% SLTY SH: med-drkgy, occ ltr 
gy, frm-sme mod sft, blky-sb ang, 
ip fis, rthy, slty, v arg mtx, sl calc; 
15% SHY SS: medgy, sme 
ltgy-wh, sl hd, blky-sb blky clus, 
ply cons, occ lse grns, rthy, 
slty-aren, arg mtx, sl calc

MD: 5,556'  
TVD: 5,492.67'  
Inclination: 10.88°  
Azimuth: 136.61°  
VS: 434.41'

MD: 5,647'  
TVD: 5,582.04'  
Inclination: 10.84°  
Azimuth: 138.83°  
VS: 448.4'

MW 9.8 / VIS 55 IN
MW 9.8 / VIS 53 OUT

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

234u

262u
C1:  63.0%
C2:  22.8%
C3:    5.2%
C4:    9.0%

333u

375u

5,470

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

496 ft/hr

111 api

107 api

117 api



90% SLTY SH: med-drkgy, mod 
frm-v hd, blky-sb ang, ip fis, rthy, 
slty, v arg mtx, sl calc; 10% SHY 
SS: medgy, sme ltgy-wh, sl-v hd, 
blky-sb blky clus, ply cons, occ 
lse grns, rthy, slty-aren, arg mtx, 
sl calc

80% SLTY SH: med gy-med dk 
gy, frm-hrd, blky-sb rnd, rr fis, rthy, 
slty-v slty, v arg mtx, sl calc; 20% 
SHY SS: lt med gy-med gy, 
sft-frm, blky-sb blky clus, ply cons, 
rthy, v slty-aren, arg mtx, v sl calc, 
tr bent

MD: 5,826'  
TVD: 5,757.91'  
Inclination: 10.64°  
Azimuth: 143.68°  
VS: 476.72'

MD: 5,916'  
TVD: 5,846.35'  
Inclination: 10.72°  
Azimuth: 147.1°  
VS: 491.49'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

305u

340u

5,690

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

526 ft/hr

474 ft/hr

119 api

113 api

500 ft/hr



MW 9.8 / VIS 52 IN
MW 9.8 / VIS 50 OUT

90% SLTY SH: med gy-med dk 
gy, frm-sl hrd, blky-sb rnd, rthy, 
slty-v slty, v arg mtx, sl calc; 10% 
SHY SS: lt med gy-med gy, 
sft-frm, blky-sb rnd clus, ply cons, 
rthy, v slty-aren, arg mtx, v sl calc, 
tr bent

100% SLTY SH: med gy-med dk 
gy, frm-sl hrd, blky-sb ang, rthy, 
slty-v slty, v arg mtx, sl calc, tr bent

VS: 491.49'

MD: 6,006'  
TVD: 5,934.76'  
Inclination: 10.88°  
Azimuth: 144.82°  
VS: 506.51'

MD: 6,097'  
TVD: 6,024.16'  
Inclination: 10.66°  
Azimuth: 140.36°  
VS: 521.16'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

386u

341u

313u

5,910

5,920

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

WOB: 16 Klbs 
ROP: 396 ft/hr 
Rotary: 100 rpm 
SPP: 3,373 psi 
Diff Press: 700 psi 
SPM#1: 84 
SPM#2: 85

106 api

394 ft/hr

121 api



MW 9.8 / VIS 45 IN
MW 9.8 / VIS 46 OUT

100% SLTY SH: med gy-med dk 
gy, frm-hrd, blky-sb ang, rthy, sl 
slty-slty, v arg mtx, sl calc, tr Inoc 
frags

100% SLTY SH: med dk gy-dk gy, 
frm-hrd, blky-sb ang, rthy, sl 
slty-slty, v arg mtx, calc, tr Inoc 
frags

MD: 6,186'  
TVD: 6,111.62'  
Inclination: 10.69°  
Azimuth: 139.87°  
VS: 535'

MD: 6,276'  
TVD: 6,200.05'  
Inclination: 10.75°  
Azimuth: 137.22°  
VS: 548.79'

MD: 6,365'  
TVD: 6,287.5'  

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

284u

373u

6,130

6,140

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

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

524 ft/hr

96 api

472 ft/hr

142 api

375 ft/hr



TVD: 6,287.5'  
Inclination: 10.68°  
Azimuth: 134.8°  
VS: 562'

MD: 6,455'  
TVD: 6,375.93'  
Inclination: 10.72°  
Azimuth: 131.71°  
VS: 574.84'

MD: 6,544'  
TVD: 6,463.36'  
Inclination: 10.88°  
Azimuth: 130.4°  
VS: 587.24'

100% SLTY SH: med dk gy-dk gy, 
frm-hrd, blky-sb ang, rthy, sl 
slty-slty, v arg mtx, calc

100% SLTY SH: med dk gy-dk gy, 
sft-frm, blky-sb ang, rthy, sl 
slty-slty, v arg mtx, sl calc

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

399u

395u

421u
C1:  74.8%
C2:  15.7%
C3:    4.4%
C4:    5.2%

449u

6,350

6,360

6,370

6,380

6,390

6,400

6,410

6,420

6,430

6,440

6,450

6,460

6,470

6,480

6,490

6,500

6,510

6,520

6,530

6,540

6,550

6,560

6,570

6,580

6,590

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

109 api

124 api

383 ft/hr

441 ft/hr

122 api



100% SLTY SH: med dk gy-dk gy, 
sft-frm, blky-sb rnd, mnr ang, rthy, 
sl slty-slty, v arg mtx, sl calc

100% SLTY SH: med dk gy-dk gy, 
sft-frm, blky-sb ang, rthy, sl 
slty-slty, v arg mtx, sl calc-calc

100% SLTY SH: med dk gy-dk gy, 
frm-sl hrd, blky-sb ang, mnr rnd, 
rthy, sl slty, v arg mtx, sl calc-calc

MW 9.8 / VIS 44 IN
MW 9.8 / VIS 43 OUT

MD: 6,634'  
TVD: 6,551.75'  
Inclination: 10.78°  
Azimuth: 129.98°  
VS: 599.64'

MD: 6,724'  
TVD: 6,640.16'  
Inclination: 10.82°  
Azimuth: 133.81°  
VS: 612.33'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

519u

536u

6,570

6,580

6,590

6,600

6,610

6,620

6,630

6,640

6,650

6,660

6,670

6,680

6,690

6,700

6,710

6,720

6,730

6,740

6,750

6,760

6,770

6,780

6,790

6,800

6,810

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

457 ft/hr

129 api

469 ft/hr

119 api



100% SLTY SH: med dk gy-dk gy, 
frm-sl hrd, blky-sb ang, rthy-amor, 
sl slty, v arg mtx, sl calc-calc, v tr 
lse qtz grs

MW 9.7 / VIS 53 IN
MW 9.7 / VIS 49 OUT

MD: 6,813'  
TVD: 6,727.62'  
Inclination: 10.56°  
Azimuth: 128.39°  
VS: 624.61'

MD: 6,902'  
TVD: 6,815.07'  
Inclination: 10.86°  
Azimuth: 129.37°  
VS: 636.48'

MD: 6,991'  
TVD: 6,902.47'  
Inclination: 10.86°  
Azimuth: 126.96°  
VS: 648.36'

100% SLTY SH: med dk gy-dk gy, 
frm-sl hrd, blky-sb ang, rthy-amor, 
sl slty, v arg mtx, sl calc-calc

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

682u

624u

396u

6,790

6,800

6,810

6,820

6,830

6,840

6,850

6,860

6,870

6,880

6,890

6,900

6,910

6,920

6,930

6,940

6,950

6,960

6,970

6,980

6,990

7,000

7,010

7,020

7,030

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

WOB: 18 Klbs 
ROP: 425 ft/hr 
Rotary: 99 rpm 
SPP: 3,711 psi 
Diff Press: 782 psi 
SPM#1: 85 
SPM#2: 83

425 ft/hr

175 api

369 ft/hr

109 api



MW 9.7 / VIS 52 IN
MW 9.7 / VIS 49 OUT

100% SLTY SH: med dk gy-dk gy, 
frm-sl hrd, com blky-sb ang, 
rthy-amor, sl slty, v arg mtx, sl calc 
cmt

100% SLTY SH: med dk gy-dk gy, 
frm-sl hrd, blky-ang, rthy-amor, sl 
slty, v arg mtx, sl calc

MD: 7,081'  
TVD: 6,990.87'  
Inclination: 10.78°  
Azimuth: 127.68°  
VS: 660.16'

MD: 7,170'  
TVD: 7,078.31'  
Inclination: 10.82°  
Azimuth: 113.61°  
VS: 670.26'

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

580u

566u

7,010

7,020

7,030

7,040

7,050

7,060

7,070

7,080

7,090

7,100

7,110

7,120

7,130

7,140

7,150

7,160

7,170

7,180

7,190

7,200

7,210

7,220

7,230

7,240

7,250

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

410 ft/hr

127 api

315 ft/hr

133 api

164 ft/hr



MW 9.6 / VIS 49 IN
MW 9.7 / VIS 46 OUT

100% SLTY SH: med dk gy-dk gy, 
frm-hrd, blky-ang, rthy-amor, v sl 
slty, v arg mtx, sl calc cmt

MD: 7,259'  
TVD: 7,165.74'  
Inclination: 10.82°  
Azimuth: 104.36°  
VS: 677.55'

MD: 7,348'  
TVD: 7,253.17'  
Inclination: 10.77°  
Azimuth: 112.05°  
VS: 684.62'

KOP @ 7427' MD, 23:40 MDT, 
07/24/2017
Begin 50' Sample Collection

100% SLTY SH: dk gy-v dk gy, 
frm-v hrd, blky-ang, com fiss, 
rthy-amor, v sl slty, v arg mtx, 
non-calc, tr bent

MD: 7,437'  
TVD: 7,340.51'  
Inclination: 11.79°  
Azimuth: 139.72°  
VS: 696.26'

100% SLTY SH: dk gy-v dk gy, 
frm-hrd, blky-ang, rthy, amor, arg 
mtx, non-calc, mnr bent

Sharon Springs Top
7447' MD / 7351' TVD

Niobrara Top

GAS (units)0 1000
C1-C4 (PPM)0 100000

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

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

733u

New Gas Scale
0-4000 units

1095u

986u

7,230

7,240

7,250

7,260

7,270

7,280

7,290

7,300

7,310

7,320

7,330

7,340

7,350

7,360

7,370

7,380

7,390

7,400

7,410

7,420

7,430

7,440

7,450

7,460

7,470

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

136 api

361 ft/hr

180 api

429 ft/hr

244 api

07/25/2017



MW 9.9 / VIS 52 IN
MW 9.7 / VIS 44 OUT

MD: 7,526'  
TVD: 7,426.18'  
Inclination: 19.73°  
Azimuth: 164.09°  
VS: 718.76'

90% MRLST: dk gy-v dk gy brn, 
frm-v hrd, rnd-ang, rthy, sl slty, v 
arg, calc, tr nodr pyr; 10% CHK: 
bri wht-offwht, sft-frm, blky, 
wxy-xln, v calc, tr Inoc frags, tr bent

100% MRLST: dk gy-v dk gy brn, 
frm-v hrd, rnd-ang, rthy-wxy, sl 
slty, v arg, calc, tr nodr pyr, tr chk 
frags intbdd, tr bent

100% MRLST: dk gy-v dk gy brn, 
frm-v hrd, rnd-ang, rthy-wxy, amor, 
sl slty, v arg, calc, tr nodr pyr, tr 
chk frags intbdd

MD: 7,615'  
TVD: 7,507.63'  
Inclination: 27.67°  
Azimuth: 170.65°  
VS: 754.31'

MW 10 / VIS 42 IN
MW 10 / VIS 41 OUT

Niobrara Top
7463' MD / 7366' TVD

Niobrara A Marl Top
7506' MD / 7407' TVD

75% SLTY SH: dk gy-v dk brn/gy, 
frm-v hd, blky-ang, com fis, 
rthy-amor, arg mtx, non-calc cmt, 
mnr bent wi dissm pyr; 25% 
MRLST: dk gy-v dk gy/brn, frm-v 
hd, rnd-ang, rthy, sl slty, v arg, 
calc, tr nodr pyr

Niobrara A Chalk Top
7475' MD / 7377' TVD

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

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

2053u
C1:  81.5%
C2:  11.9%
C3:    3.6%
C4:    3.0%

2159u

1577u

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

7,620

7,630

7,640

7,650

7,660

7,670

7,680

7,690

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

215 ft/hr

152 api

110 ft/hr

165 api



MD: 7,705'  
TVD: 7,584.25'  
Inclination: 35.46°  
Azimuth: 172.12°  
VS: 801.36'

100% MRLST: dk gy-v dk gy brn, 
frm-hrd, rnd-ang, rthy, sl slty, v 
arg, calc

MW 10 / VIS 41 OUT

MW 10.1 / VIS 47 IN
MW 10.1 / VIS 48 OUT

95% MRLST: dk gy-v dk gy brn, 
frm-v hrd, rnd-ang, rthy-wxy, sl 
slty, v arg, calc; 5% CHK: bri 
wht-offwht, sft-frm, blky, wxy-xln, v 
calc, intbdd wi mrlst, mnr bent

100% MRLST: dk gy-v dk gy brn, 
frm-hrd, rnd-ang, rthy-amor, sl 
slty, v arg, calc, mnr bent, tr chk 
frags intbdd wi mrlst

70% MRLST: dk gy-v dk gy brn, 
frm-hrd, sb rnd-ang, rthy-wxy, v sl 
slty, v arg, calc; 30% CHK: 
offwht-lt brn, sft-frm, blky-sb rnd, 
wxy-xln, v calc, intbdd wi mrlst

80% MRLST: dk gy-v dk gy brn, 
frm-hrd, sb rnd-ang, rthy-amor, sl 
slty, v arg, calc; 20% CHK: 
offwht-lt brn, sft-frm, blky-sb rnd, 
wxy-xln, v calc, intbdd wi mrlst

MD: 7,794'  
TVD: 7,652.49'  
Inclination: 44.29°  
Azimuth: 173.16°  
VS: 858.36'

MD: 7,883'  
TVD: 7,711.66'  
Inclination: 52.29°  
Azimuth: 175.68°  
VS: 924.72'

Niobrara B Chalk Top
7687' MD / 7566' TVD

Niobrara B Marl Top
7731' MD / 7608' TVD

Niobrara C Chalk Top
7808' MD / 7661' TVD

Niobrara C Marl Top
7839' MD / 7682' TVD

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

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

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

1748u

2245u

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

7,850

7,860

7,870

7,880

7,890

7,900

7,910

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

167 ft/hr

70 api

201 ft/hr



MD: 7,974'  
TVD: 7,761.53'  
Inclination: 61.18°  
Azimuth: 176.88°  
VS: 1,000.6'

MW 10.1 / VIS 42 IN
MW 10.1 / VIS 44 OUT

80% MRLST: dk gy-v dk gy brn, 
frm-hrd, sb rnd-ang, rthy, sl slty, v 
arg, calc; 20% CHK: offwht-lt 
brn-gy brn, sft-frm, blky-sb rnd, 
wxy-xln, v calc, intbdd wi mrlst

MW 10.2 / VIS 47 IN
MW 10.1 / VIS 48 OUT

MD: 8,064'  
TVD: 7,799.24'  
Inclination: 69.24°  
Azimuth: 178.81°  
VS: 1,081.95'

90% MRLST: drkgy-drkgy/brn, 
frm-hd, sr-ang, rthy, sl slty, v arg, 
calc; 10% CHK: offwht-ltbn-gy/brn, 
sft-frm, blky-sr, wxy-xln, v calc, 
intbdd wi mrlst

100% MRLST: drkgy-grdg blk, 
frm-fri, sb blky-sb plty, slty, ip mot, 
calc, tr chk incl

90% LS: gy/brn, bf wh-crm, 
frm-brit, sb plty-sb blky, micxln-xln 
tex, occ sl slty, v calc; 10% 
MRLST: drkgy-grdg blk, frm-fri, sb 
blky-sb plty, slty, ip mot, calc

Fort Hayes Top
8080' MD / 7804' TVD

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

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

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

1469u

1214u

1474u

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

8,080

8,090

8,100

8,110

8,120

8,130

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

WOB: 17 Klbs 
ROP: 218 ft/hr 
Rotary: 110 rpm 
SPP: 3,596 psi 
Diff Press: 447 psi 
SPM#1: 84 
SPM#2: 83

105 api

105 api

222 ft/hr



100% LS: gy/brn, bf wh-crm, 
frm-brit, sb plty-sb blky, micxln-xl 
tex, sl slty, v calc

MD: 8,154'  
TVD: 7,824.16'  
Inclination: 78.57°  
Azimuth: 181.24°  
VS: 1,167.67'

80% SS: med-drkgy/brn, sme ltr 
gy/brn, sft, vfg, rnd-sr clus, mod 
cons, p-mod srt, arg-slty mtx, 
calc; 20% SLTY SH: drkgy, sb 
blky-sb plty, mod frm-frm, tr fis, 
rthy, slt, mod calc

60% LS: gy/brn, bf wh-crm, 
frm-brit, sb plty-sb blky, micxln-xl 
tex, sl slty, v calc; 40% SS: 
med-drkgy/brn, sme ltr gy/brn, sft, 
vfg, rnd-sr clus, mod cons, p-mod 
srt, arg-slty mtx, calc

MW 10.2 / VIS 46 IN
MW 10.2 / VIS 46 OUT

Codell Top
8165' MD / 7825' TVD

MD: 8,243'  
TVD: 7,834.77'  
Inclination: 87.72°  
Azimuth: 182.26°  
VS: 1,254.91'

Landing point reached, 8243' MD
@ 05:56 MDT, 07/25/2017 
Presentation continues on 
horizontal log 
Thank you for using Terra 
Guidance, LLC!

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

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

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

2379u

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 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

204 ft/hr

121 api


