
TUFF

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
QUARTZ
PYRITE
PHOSPHATE PELLETS
NODULES
MINERAL CRYSTALS
MARLSTONE

KAOLIN

HEAVY MINERAL

GYPSIFEROUS

GLAUCONITE

FERRUGINOUS

FERRUGINOUS PELLET

FELDSPAR

DOLOMITIC
COAL - THIN BEDS
CHTLT
CHTDK
CARBONACEOUS FLAKES
CALCITE VEIN
CALCAREOUS
BRECCIA FRAGMENTS

BITUMENOUS SUBSTANCE

BENTONITE

ARGILLITE GRAIN

ARGILLACEOUS

ANHYDRITIC

Minerals

STROMATOPOROID
SCAPHOPOD
PLANT SPORES
PLANT REMAINS
PISOLITE
PELLET
PELECYPOD
OSTRACOD

OOLITE

GASTROPOD

FOSSIL

FORAMINIFERA

FISH

ECHINOID

CRINOID

CORAL
CEPHALOPOD
BRYOZOA
BRACHOIPOD
BIOCLASTIC
BELEMNITE
AMPHIPORA
ALGAE

Fossils

Accessories

NO SAMPLE

CEMENT
METAMORPHIC
IGNEOUS
TUFF
BENTONITE

TILL
BRECCIA

CONGLOMERATE

SANDSTONE
SILTSTONE
SHALE CALC
SHALE CARB
SHALE COLORED

SHALE GRAY
SHALE

CLAYSTONE

MARLSTONE
COAL

CHERT
DOLOMITE
LIMESTONE SHALY

DOLOMITIC LIMESTONE
LIMESTONE

SIDERITE or LIMONITE

SALT
GYPSUM
FREE QUARTZ
ANHYDRITE

UNKNOWN

Rock Types

Seal

Pressure

Gas

Water

Core

Condensate

Error

Note

Oil

Color Coding

Geologist

533 BOGART LANE, UNIT A
GRAND JUNCTION  CO  81505
O: (970) 424-5163
F: (970) 424-5164

Address

FIELD GEO SERVICES, INC.Company

SHANE NICKLAUS, SORAYA BAROUMANDName

Operator

3773 CHERRY CREEK N DRIVE, SUITE 1000
DENVER, CO  80209

Address

NGL WATER SOLUTIONS PERMIAN, LLCCompany

Scale: 5" / 100'
Measured Depth Log

GYPSUM MUD TO INTERMEDIATE CASING, WATER-BASED MUD TO TDType of Drilling Fluid

FOUNTAINFormation

11,963'Total Depth11,963'To5,000'Logged Interval

5,072'K.B. Elevation5,047'Ground Elevation

NAD83, LAT. 40.033930°N., LONG. -104.791293°WBottom Hole Coordinates

NAD83, LAT. 40.028650°N., LONG. -104.780150°WSurface Coordinates

4/19/2019Spud Date

DJ BASIN -  NORTHEASTERN COLORADOGeographic Region

056-123-49501-00API Number

USACountry

5/2/2019Drilling Completed

WATTENBERGField

PATTERSON 346Rig Number

WELDCountyCOLORADOState

NW/NE, SEC 28, T1N, R66WLocation

ROY SWD #5Well Name



6PMDEPTH

DEPTH

WELL

POOR

MODERATE

Sorting

WACKESTONE

PACKSTONE

MUDSTONE

MICROXLN

LITHOGRAPHIC

GRAINSTONE

FINELYXLN

EARTHY

CRYPTOXLN

CHALKY

BOUNDSTONE

Textures

SUBRND

SUBANG

ROUNDED

ANGULAR

Rounding

6PMDEPTH

6AMDEPTH

WIRELINE TESTED - RT

WIRELINE TESTED - LEFT

SURVEY

SIDEWALL CORE (RIGHT)

SIDEWALL CORE (LEFT)

REVERSE FAULT

OVERTURNED STRATA

OIL SHOW

NORMAL FAULT

MN DEPTH

GAS SHOW

FORMATION TOP

FAULT

CORE - RECOVERED

CORE - LOST

TRIP GAS

DOWN TIME GAS

CONNECTION GAS

CONNECTION (RIGHT)

CONNECTION (LEFT)

CASING

BIT

Engineering

VUGGY

PINPOINT

ORGANIC

MOLDIC

INTEROOLITIC

INTERCRYSTALLINE

FRACTURE

FENESTRAL

EARTHY

Porosity

SPOTTED STAINING

QUESTIONABLE

EVEN

DEAD

Oil Show

Other Symbols

GYPSIFEROUSARGILLITE GRAINFOSSIL



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

5030': SS: gy-wht to ltgy, fg to vfg, sb-ang to ang, 
mod srt, mod cons, calc cmt, fr intgr por.

5060': SS: gy-wht to ltgy, fg to vfg, sb-ang to ang, 
mod srt, mod cons, calc cmt, fr intgr por.

5120': SLTY-SH: lt-med gy, frm, sb-blky, med to 
rough txt, sdy ip, occ min incl, free pyr. SLTST: 
lt-med gy, fr cons, arg mtx.

5150': SLTY-SH: lt-med gy, frm, sb-blky, med to 
rough txt, sdy ip, occ min incl, free pyr. SLTST: 
lt-med gy, fr cons, arg mtx.

5090': SS: gy-wht to ltgy, fg to vfg, sb-ang to ang, 
mod srt, mod cons, calc cmt, fr intgr por.

Total Gas (units)0 100

Total Gas (units)0 500

Total Gas (units)0 500

4,940

4,960

4,970

4,980

4,990

5,000

5,010

5,020

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

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

FGS on location & rigged up 
4/21/19 MST. Reached logging 

depth 4/21/19 15:00 MST.

ROY SWD #5
API #: 056-123-49501

MD: 5,091' 
INC: 31.7° 
AZM: 278.6° 
TVD: 4,604.69' 
VS: 1,680'

MD: 4,997' 
INC: 30.6° 
AZM: 279.3° 
TVD: 4,524.25' 
VS: 1,635'

Weight: 8.7+ 
Vis: 28

WOB: 39 
RPM: 0 
SPM: 74/74/74 
PP: 2,362 
GPM: 647

Gas Lag 
Depth: 5,000 
Strokes: 4,017 
Minutes: 18.10 
SPM: 74/74/74

Bit #: 2 
Make: Varel 
Type: FSY616P-F 
Size: 8.75 
Depth In: 1,275' 
Depth Out: 6,528' 
Jets: 3x13, 3x12 
S/N: 4011244

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

10.75" O.D., 10.05" I.D.
Surface Casing set @ 1,255'.

Drilling with Gypsum-Based Mud

RTAT 
R85T 
R60T 
R40T 
R30T 
R20T 

WIRELINE DATA: RESISTIVITY

Sandstone Density Porosity 
PE 

Sandstone Neutron Porosity 
WIRELINE DATA: POROSITY
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Total Gas 
Pason Total Gas
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Spontaneous Potential 
DST Uphole Tension 

Density Caliper 
Gamma Ray-Wireline 

Gamma Ray-MWD 
ROP 

ROP, GAMMA, SP, DST, DC W
E

L
L

 N
O

T
E

S
 

Gain Loss 
Diff Press 

MUD VOLUME 
TOP DRIVE TORQUE 

FLOW-IN RATE 
PUMP PRESSURE 

ROTARY 
WOB 

DRILLING DATA



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

5180': SLTY-SH: lt-med gy, frm, sb-blky, med to 
rough txt, sdy ip, occ min incl, free pyr. SLTST: 
lt-med gy, fr cons, arg mtx. SS: gy-wht to ltgy, fg 
to vfg, sb-ang to ang, mod srt, mod cons, calc 
cmt, fr intgr por.

5210': SLTY-SH: lt-med gy, frm, sb-blky, med to 
rough txt, sdy ip, occ min incl, free pyr. SLTST: 
lt-med gy, fr cons, arg mtx. SS: gy-wht to ltgy, fg 
to vfg, sb-ang to ang, mod srt, mod cons, calc 
cmt, fr intgr por.

5240': SLTY-SH: lt-med gy, frm, sb-blky, med to 
rough txt, sdy ip, occ min incl, free pyr. SLTST: 
lt-med gy, fr cons, arg mtx. SS: gy-wht to ltgy, fg 
to vfg, sb-ang to ang, mod srt, mod cons, calc 
cmt, fr intgr por.

5270': SS: wht w/blk spec to gy-wht, l-fg to u-fg, 
sb-rd to sb-ang, w srt, fr cons, calc cmt, fr intgr 
por. SLTST: lt-med gy, fr cons, calc, arg mtx. 
SLTY-SH: lt-med gy, frm, sb-blky, med to slty txt. 

5300': SS: wht w/blk spec to gy-wht, l-fg to u-fg, 
sb-rd to sb-ang, w srt, fr cons, calc cmt, fr intgr 
por. SLTST: lt-med gy, fr cons, calc, arg mtx. 
SLTY-SH: lt-med gy, frm, sb-blky, med to slty txt. 

5330': SS: wht w/blk spec to gy-wht, l-fg to u-fg, 
sb-rd to sb-ang, w srt, fr cons, calc cmt, fr intgr 
por. SLTST: lt-med gy, fr cons, calc, arg mtx. 
SLTY-SH: lt-med gy, frm, sb-blky, med to slty txt. 

5360': SS: wht to gy-wht, l-fg to u-vfg, sb-ang to 
sb-rd, w srt, mod to fr cons, calc cmt, fr intgr por, 
glauc & mafic incl. SLTST: lt-med gy, fr cons, calc, 
arg mtx. SLTY-SH: lt-med gy, frm, sb-blky, med to 
slty txt. 

Total Gas (units)0 500

Total Gas (units)0 500

52u

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

5,300

5,310

5,320

5,330

5,340

5,350

5,360

5,370

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 5,372' 
INC: 29.4° 
AZM: 282.6° 
TVD: 4,849.75' 
VS: 1,807'

MD: 5,278' 
INC: 27.7° 
AZM: 280.5° 
TVD: 4,767.18' 
VS: 1,765'

MD: 5,184' 
INC: 29.6° 
AZM: 279.6° 
TVD: 4,684.70' 
VS: 1,723'

WOB: 36 
RPM: 60 
SPM: 74/74/74 
PP: 2,993 
GPM: 647

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

5390': SS: wht to gy-wht, l-vfg to l-fg, sb-ang, w 
srt, mod to mod w cons, calc cmt, pred tt por, 
glauc & mafic incl. SLTY-SH: lt-med gy, mod hd 
to frm, sb-blky, med to slty txt, calc ip. SLTST: 
lt-med gy, fr cons, calc, arg mtx. 

5420': SS: wht to gy-wht, tr lt beige, l-fg to u fg, 
sb-ang, w srt, mod to mod w cons, calc cmt, pred 
tt por, glauc & mafic incl. SLTY-SH: lt-med gy, 
mod hd to frm, sb-blky, med to slty txt, calc ip, tr 
free pyr. SLTST: lt-med gy, fr cons, calc, arg mtx. 

5450': SS: wht to gy-wht, tr lt beige, l-fg to u fg, 
sb-ang, w srt, mod to mod w cons, calc cmt, pred 
tt por, glauc, mafic, & mica incl. SLTY-SH: lt-med 
gy, mod hd to frm, sb-blky, med to slty txt, calc 
ip, tr free pyr. SLTST: lt-med gy, fr cons, calc, arg 
mtx. 

5480': SS: wht to gy-wht, l-fg to u vfg, sb-ang, w 
srt, mod to mod w cons, calc cmt, pred tt por, 
glauc, mafic & mica incl. SH: lt-med gy, mod hd 
to frm, sb-blky, med to slty txt. SLTST: lt-med gy, 
fr cons, calc, arg mtx. 

5510': SS: gy-wht, l-fg to u vfg, sb-ang, w srt, mod 
to mod w cons, calc cmt, pred tt por. SH: lt-med 
gy, mod hd to frm, sb-blky, med to slty txt. SLTST: 
lt-med gy, fr cons, calc, arg mtx. Tr LS frags: 
beige, crm, flky, brit. 

5540': SS: gy-wht, l-fg to u vfg, sb-ang, w srt, 
mod to mod w cons, calc cmt, pred tt por. SH: 
lt-med gy, mod hd to frm, sb-blky, med to slty 
txt. SLTST: lt-med gy, fr cons, calc, arg mtx. Tr LS 
frags: beige, crm, flky, brit. 

5570': SLTST: ltgy, occ lt-med gy, fr to mod cons, 
calc, arg mtx ip. Tr LS frags: beige, crm, flky, brit.  
SS: pred wht, occ gy-wht, vfg, sb-ang, w srt, mod 
to mod w cons, calc cmt, pred tt por. SH: lt to 
med gy, mod hd to frm, sb-plty, to sb-blky, med 
to slty txt. 

5600': SLTST: ltgy, occ lt-med gy, fr to mod cons, 
calc, arg mtx ip. Tr LS frags: beige, crm, flky, brit.  
SS: pred wht, occ gy-wht, vfg, sb-ang, w srt, mod 
to mod w cons, calc cmt, pred tt por. SH: lt to 
med gy, mod hd to frm, sb-plty, to sb-blky, med 
to slty txt. 

Total Gas (units)0 500

Total Gas (units)0 500

159u

250u

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

5,520

5,530

5,540

5,550

5,560

5,570

5,580

5,590

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 5,560' 
INC: 33.5° 
AZM: 283.5° 
TVD: 5,010.33' 
VS: 1,899'

Weight: 8.6 
Vis: 26

Gas Lag 
Depth: 5,500 
Strokes: 4,379 
Minutes: 19.73 
SPM: 74/74/74

MD: 5,467' 
INC: 31.2° 
AZM: 283.0° 
TVD: 4,931.77' 
VS: 1,852'

Weight: 8.6 
Vis: 26

Weight: 8.6 
Vis: 26

WOB: 20-31 
RPM: 59-61 
SPM: 74/74/74 
PP: 2,310 
GPM: 647

Sussex SS 
Prog 
5,447' MD 
4,913' TVD

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

5600': SLTST: ltgy, occ lt-med gy, fr to mod cons, 
calc, arg mtx ip. Tr LS frags: beige, crm, flky, brit.  
SS: pred wht, occ gy-wht, vfg, sb-ang, w srt, mod 
to mod w cons, calc cmt, pred tt por. SH: lt to 
med gy, mod hd to frm, sb-plty, to sb-blky, med 
to slty txt. 

5630': SS:  med-ltgy, vfg to fg, sb-rd to sb-ang, 
mod w srt, mod to fr cons, pred sil cmt, arg ip. 
SLTST: ltgy, occ lt-med gy, fr to mod cons, calc, 
arg mtx ip. Tr LS frags: beige, crm, flky, brit. SH: 
med gy, frm, sb-plty, to sb-blky, f  txt. Scat Bent.

5720': SS: med-ltgy, vfg, sb-rd to sb-ang, mod w 
srt, fr cons, pred sil cmt, arg ip. SLTST: ltgy, occ 
lt-med gy, fr to mod cons, calc, arg mtx ip. Tr LS 
frags: beige, crm, flky, brit. SH: med gy, frm, 
sb-plty, to sb-blky, f  txt. Scat Bent.

5690': SS: med-ltgy, vfg, sb-rd to sb-ang, mod w 
srt, fr cons, pred sil cmt, arg ip. SLTST: ltgy, occ 
lt-med gy, fr to mod cons, calc, arg mtx ip. Tr LS 
frags: beige, crm, flky, brit. SH: med gy, frm, 
sb-plty, to sb-blky, f  txt. Scat Bent. Scat free pyr.

5660': SS: med-ltgy, vfg, sb-rd to sb-ang, mod w 
srt, fr cons, pred sil cmt, arg ip. SLTST: ltgy, occ 
lt-med gy, fr to mod cons, calc, arg mtx ip. Tr LS 
frags: beige, crm, flky, brit. SH: med gy, frm, 
sb-plty, to sb-blky, f  txt. Scat Bent. Scat free pyr.

5780': SLTST: lt-medgy, fr to mod cons, calc ip, 
arg mtx. SS: med-ltgy, vfg, sb-rd to sb-ang, mod 
w srt, fr cons, pred sil cmt, arg ip. Tr LS frags: 
beige, crm, flky, brit. SH: med gy, frm, sb-plty, to 
sb-blky, f  txt. Scat Bent.

5810': SLTST: lt-medgy, fr to mod cons, calc ip, arg 
mtx. SS: med-ltgy, vfg, sb-rd to sb-ang, mod w 
srt, fr cons, pred sil cmt, arg ip. Tr LS frags: beige, 
crm, flky, brit. SH: med gy, frm, sb-plty, to 
sb-blky, f  txt. Scat Bent.

5750': SS: med-ltgy, vfg, sb-rd to sb-ang, mod w 
srt, fr cons, pred sil cmt, arg ip. SLTST: ltgy, occ 
lt-med gy, fr to mod cons, calc, arg mtx ip. Tr LS 
frags: beige, crm, flky, brit. SH: med gy, frm, 
sb-plty, to sb-blky, f  txt. Scat Bent.

Total Gas (units)0 500

Total Gas (units)0 500

Total Gas (units)0 500

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

5,740

5,750

5,760

5,770

5,780

5,790

5,800

5,810

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

WOB: 33 
RPM: 59-61 
SPM: 74/74/74 
PP: 3,113 

MD: 5,748' 
INC: 31.0° 
AZM: 282.1° 
TVD: 5,167.85' 
VS: 1,996'

Weight: 8.6 
Vis: 26

MD: 5,654' 
INC: 33.9° 
AZM: 283.0° 
TVD: 5,088.54' 
VS: 1,948'

WOB: 33 
RPM: 59-61 
SPM: 74/74/74 
PP: 3,026 
GPM: 647

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

5840': SLTST: lt-medgy, fr to mod cons, calc ip, 
arg mtx. SS: med-ltgy, vfg, sb-rd to sb-ang, mod 
w srt, fr cons, pred sil cmt, arg ip. Tr LS frags: SH: 
med gy, frm, sb-plty, to sb-blky, f  txt. Scat Bent.

5870': SLTST: lt-medgy, fr to mod cons, calc ip, 
arg mtx. SS: med-ltgy, vfg, sb-rd to sb-ang, mod 
w srt, fr cons, pred sil cmt, arg ip. Tr LS frags: SH: 
med gy, frm, sb-plty, to sb-blky, f  txt. Scat Bent.

5900': SLTST: lt-medgy, fr to mod cons, calc ip, 
arg mtx. SS: med-ltgy, vfg, sb-rd to sb-ang, mod 
w srt, fr cons, pred sil cmt, arg ip. Tr LS frags: SH: 
med gy, frm, sb-plty, to sb-blky, f  txt. Scat Bent.

5930': SLTST: lt-medgy, fr to mod cons, calc ip, 
arg mtx. SS: med-ltgy, vfg, sb-rd to sb-ang, mod 
w srt, fr cons, pred sil cmt, arg ip. Tr LS frags: SH: 
med gy, frm, sb-plty, to sb-blky, f  txt. Scat Bent.

5960': SLTST: lt-medgy, fr to mod cons, calc ip, 
arg mtx. SH: med gy, frm, sb-plty, to sb-blky, f  
txt. Scat Bent. SS: med-ltgy, vfg, sb-rd to sb-ang, 
mod w srt, fr cons, pred sil cmt, arg ip. Tr LS frags: 

5990': SH: med gy, frm, sb-plty, to sb-blky, f  txt. 
SLTST: lt-medgy, fr to mod cons, calc ip, arg mtx.  
Scat Bent. SS: med-ltgy, vfg, sb-rd to sb-ang, 
mod w srt, fr cons, pred sil cmt, arg ip. Tr LS frags. 

6020': SH: med gy, frm, sb-plty, to sb-blky, f  txt. 
SLTST: lt-medgy, fr to mod cons, calc ip, arg mtx.  
Scat Bent. SS: med-ltgy, vfg, sb-rd to sb-ang, 
mod w srt, fr cons, pred sil cmt, arg ip. Tr LS frags. 

Total Gas (units)0 500

Total Gas (units)0 500

Total Gas (units)0 500

63u

63u

70u

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

5,960

5,970

5,980

5,990

6,000

6,010

6,020

6,030

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

WOB: 27 
RPM: 0 - Slide 
SPM: 74/74/74 
PP: 2,266 
GPM: 647

Gas Lag 
Depth: 6,000 
Strokes: 4,741 
Minutes: 21.35 
SPM: 74/74/74

Weight: 8.6 
Vis: 27

Weight: 8.6 
Vis: 27

MD: 5,841' 
INC: 30.4° 
AZM: 283.7° 
TVD: 5,247.82' 
VS: 2,040'

PP: 3,113 
GPM: 647
Weight: 8.6 
Vis: 27

MD: 5,935' 
INC: 29.6° 
AZM: 282.1° 
TVD: 5,329.22' 
VS: 2,085'

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

6050': SH: med gy, frm, sb-plty, to sb-blky, f  txt. 
SLTST: lt-medgy, fr to mod cons, calc ip, arg mtx.  
Scat Bent. SS: med-ltgy, vfg, sb-rd to sb-ang, 
mod w srt, fr cons, pred sil cmt, arg ip. Tr LS frags. 

6080': SH: med gy, frm, sb-plty, to sb-blky, f  txt. 
SLTST: lt-medgy, fr to mod cons, calc ip, arg mtx.  
Scat Bent. SS: med-ltgy, vfg, sb-rd to sb-ang, 
mod w srt, fr cons, pred sil cmt, arg ip. Tr LS frags. 

6110': SH: med gy, frm, sb-plty, to sb-blky, f  txt. 
SLTST: lt-medgy, fr to mod cons, calc ip, arg mtx.  
Scat Bent. SS: med-ltgy, vfg, sb-rd to sb-ang, 
mod w srt, fr cons, pred sil cmt, arg ip. Tr LS frags. 

6230': SLTY-SH: medltgy to medgy, frm, sb-blky, 
occ sb-splt, med to rough txt, occ f txt, sdy ip. 
TR: Bent. TR: LS.

6200': SLTY-SH: medltgy to medgy, frm, sb-blky, 
occ sb-splt, med to rough txt, occ f txt, sdy ip. 
TR: Bent. TR: LS. Tr LS frags. 

6260': SLTY-SH: medltgy to medgy, frm, sb-blky, 
occ sb-splt, med to rough txt, occ f txt, sdy ip. 
TR: Bent. TR: LS.

6140': SH: med gy, frm, sb-plty, to sb-blky, f  txt. 
SLTST: lt-medgy, fr to mod cons, calc ip, arg mtx.  
Scat Bent. SS: med-ltgy, vfg, sb-rd to sb-ang, 
mod w srt, fr cons, pred sil cmt, arg ip. Tr LS frags. 

6170': SLTY-SH: med gy, frm, sb-plty, to sb-blky, f  
txt. SLTST: lt-medgy, fr to mod cons, calc ip, arg 
mtx.  Scat Bent. SS: med-ltgy, vfg, sb-rd to 
sb-ang, mod w srt, fr cons, pred sil cmt, arg ip. Tr 
LS frags. 

Total Gas (units)0 500

Total Gas (units)0 500

Total Gas (units)0 500

72u

88u

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

6,180

6,190

6,200

6,210

6,220

6,230

6,240

6,250

4/22/2019

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

WOB: 32 
RPM: 20 
SPM: 74/74/74 
PP: 2,303 
GPM: 647

Weight: 8.6 
Vis: 27

Weight: 8.6 
Vis: 27

MD: 6,029' 
INC: 29.7° 
AZM: 282.1° 
TVD: 5,410.92' 
VS: 2,128'

MD: 6,123' 
INC: 27.3° 
AZM: 282.8° 
TVD: 5,493.52' 
VS: 2,170'

MD: 6,217' 
INC: 27.6° 
AZM: 284.9° 
TVD: 5,576.94' 
VS: 2,212'

Weight: 8.6 
Vis: 27

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

6260': SLTY-SH: medltgy to medgy, frm, sb-blky, 
occ sb-splt, med to rough txt, occ f txt, sdy ip. 
TR: Bent. TR: LS.

6290': SLTY-SH: medltgy to medgy, frm, sb-blky, 
occ sb-splt, med to rough txt, occ f txt, sdy ip. 
TR: Bent. TR: LS.

6320': SLTY-SH: medltgy to ltgy, frm, blky - 
sb-blky, med to rough txt, occ f txt, sdy ip. Scat: 
Bent.

6350': SLTY-SH: medltgy to ltgy, frm, blky - 
sb-blky, med to rough txt, occ f txt, sdy ip. Scat: 
Bent.

6380': SLTY-SH: medltgy to ltgy, frm, blky - 
sb-blky, med to rough txt, occ f txt, sdy ip. Scat: 
Bent.

6440': SS: lt-medgy, vfg, sb-rd to sb-ang, mod w 
srt, fr cons, pred sil cmt, arg ip. SLTY-SH: medltgy 
to ltgy, frm, blky - sb-blky, med to rough txt, occ 
f txt, sdy ip. SLTST: lt-medgy, fr to mod cons, calc 
ip, arg mtx.

6470': SS: lt-medgy, vfg, sb-rd to sb-ang, mod w 
srt, fr cons, pred sil cmt, arg ip. SLTY-SH: medltgy 
to ltgy, frm, blky - sb-blky, med to rough txt, occ 
f txt, sdy ip. SLTST: lt-medgy, fr to mod cons, calc 
ip, arg mtx.

6410': SLTY-SH: medltgy to ltgy, frm, blky - 
sb-blky, med to rough txt, occ f txt, sdy ip. SS: 
ltgy, vfg, sb-rd to sb-ang, mod w srt, fr cons, 
pred sil cmt, arg ip.

Total Gas (units)0 500

Total Gas (units)0 500

84u

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

6,400

6,410

6,420

6,430

6,440

6,450

6,460

6,470

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 1000
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 8.6 
Vis: 27

Weight: 8.3 
Vis: 27

MD: 6,311' 
INC: 26.0° 
AZM: 285.1° 
TVD: 5,660.84' 
VS: 2,252'

Weight: 8.5 
Vis: 30

Weight: 8.5 
Vis: 27

Weight: 8.6 

Shannon SS 
Prog 
6,304' MD 
5,653' TVD

MD: 6,404' 
INC: 26.1° 
AZM: 287.2° 
TVD: 5,744.39' 
VS: 2,291'

WOB: 27 
RPM: 2-30 
SPM: 63/63/63 
PP: 1,482 
GPM: 551

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

6530': SS: lt-medgy, vfg, sb-rd to sb-ang, mod w 
srt, fr cons, pred sil cmt, arg ip, grdg to SLTST: 
lt-medgy, fr to mod cons, calc ip, arg mtx. 
SLTY-SH: medltgy to ltgy, frm, blky - sb-blky, med 
to rough txt, occ f txt, sdy ip. TR Bent.

6500': SS: lt-medgy, vfg to slty, sb-rd to sb-ang, 
mod w srt, fr cons, pred sil cmt, arg ip. SLTY-SH: 
medltgy to ltgy, frm, blky - sb-blky, med to 
rough txt, occ f txt, sdy ip. SLTST: lt-medgy, fr to 
mod cons, calc ip, arg mtx.

6560': SLTST: ltgy to lt-medgy, fr to mod cons, sl 
calc, arg mtx ip, sdy ip, grdg to SLTY-SH: medltgy 
to ltgy, frm, blky to sb-blky, slty txt, slty, sdy ip. 
SS: gy-wht, slty to vfg, sb-ang, mod cons, sil cmt. 
Scat SHY-LS, beige, frm, flk to sb-splt. Tr cal.

6590': SLTST: ltgy to lt-medgy, mod cons, sl calc, 
arg mtx ip, sdy ip, grdg to SLTY-SH: medltgy to 
ltgy, frm, blky to sb-blky, slty txt, slty, sdy ip. Scat 
SS: gy-wht, slty to vfg, sb-ang, mod cons, sil cmt. 
Scat SHY-LS, beige, frm, flk to sb-splt. 

6680': SH: medltgy to ltgy, frm, sb-plty to sb-blky, 
occ plty, f to med txt, slty ip, calc. SHY-LS: beige 
to crm, brit to frm, flky to plty. Sc free pyr. Sc free 
cal.

6650': SLTY-SH: medltgy to ltgy, frm, blky  to 
sb-blky, occ sb-splt, med to slty txt, slty, sdy ip. 
scat free pyr. Sc shy LS:, beige, brit, flky. 

6620': SLTY-SH: medltgy to ltgy, frm, blky  to 
sb-blky, med to slty txt,slty, sdy ip. SLTST: ltgy to 
lt-medgy, mod cons, sl calc, arg mtx, sdy ip. Scat 
free pyr. Sc shy LS: beige, brit, flky. 

Total Gas (units)0 500

Total Gas (units)0 500

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

6,600

6,610

6,620

6,630

6,640

6,650

6,660

6,670

6,680

6,690

4/23/2019

ROP (ft/hr)0 1000

ROP (ft/hr)0 500Gamma Ray-MWD (API)0 300
Gamma Ray-Wireline (API)0 300

Density Caliper (in)4 14
DST Uphole Tension (pounds) 010000

Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP Scale Change

TOOH for bit 
& motor @ 
6528' 14:30 
MST 4/22/19. 
BOB @ 22:51 
4/22/2019.

Weight: 8.9+ 
Vis: 41

Weight: 8.6 
Vis: 32

MD: 6,498' 
INC: 23.8° 
AZM: 291.4° 
TVD: 5,829.62' 
VS: 2,330'

Gas Lag 
Depth: 6,500 
Strokes: 5,102 
Minutes: 22.98 
SPM: 74/74/74

Bit #: 3 
Type: U611S 
Size: 8.75 
Depth In: 6,528' 
Jets: 3x12, 3x13 
S/N: 45948

Weight: 8.9+ 
Vis: 42

MD: 6,592' 
INC: 26.4° 
AZM: 289.5° 
TVD: 5,914.74' 
VS: 2,369'

WOB: 30 
RPM: 59-61 
SPM: 74/74/74 
PP: 2,450 
GPM: 647

MD: 6,686' 

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

6740': SLTY-SH: medltgy to ltgy, frm, sb-blky, occ 
sb-plty, med to slty txt, slty, sdy ip, occ pyr incl; 
grdg to SHY-SLTST: medltgy to ltgy, fr cons, arg 
mtx, sdy ip.

6710': SH: medltgy to v ltgy, frm, sb-plty to plty, 
occ sb-blky, f to med txt, slty ip, calc, tr imbd pyr. 
SHY-LS: beige to crm, brit to frm, flky to plty. 
Scat free cal

6800': SLTY-SH: medltgy to ltgy, frm, sb-blky, occ 
sb-plty, med to slty txt, calc, slty, sdy ip, occ pyr 
incl; grdg to SHY-SLTST: medltgy to ltgy, fr cons, 
arg mtx, sdy ip. SHY-LS: crm to v lt gy-brn, brit to 
frm, flky to plty.

6890': SH: medltgy to ltgy to lt-brn-gy, frm, 
sb-plty to sb-blky med to f txt, slty txt ip, calc, tr 
frac-fl pyr & cal. SHY-LS: crm to v lt gy-brn, brit 
to frm, flky to plty.

6770': SLTY-SH: medltgy to ltgy, frm, sb-blky, occ 
sb-plty, med to slty txt, sl calc, slty, sdy ip, occ pyr 
incl; grdg to SHY-SLTST: medltgy to ltgy, fr cons, 
arg mtx, sdy ip.

6860': SLTY-SH: medltgy to ltgy to lt-brn-gy, frm, 
sb-blky, occ sb-plty, med to slty txt, calc, slty, sdy 
ip, occ pyr incl; grdg to SHY-SLTST: medltgy to 
ltgy, fr cons, arg mtx, sdy ip. SHY-LS: crm to v lt 
gy-brn, brit to frm, flky to plty.

6830': SLTY-SH: medltgy to ltgy to lt-brn-gy, frm, 
sb-blky, occ sb-plty, med to slty txt, calc, slty, sdy 
ip, occ pyr incl; grdg to SHY-SLTST: medltgy to 
ltgy, fr cons, arg mtx, sdy ip. SHY-LS: crm to v lt 
gy-brn, brit to frm, flky to plty.

6920': SH: medltgy to ltgy to lt-brn-gy, frm, 
sb-plty to sb-blky med to f txt, slty txt ip, calc, tr 
frac-fl pyr & cal. SHY-LS: crm to v lt gy-brn, brit 
to frm, flky to plty.

Total Gas (units)0 500

Total Gas (units)0 500

Total Gas (units)0 500

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

6,820

6,830

6,840

6,850

6,860

6,870

6,880

6,890

6,900

6,910

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 8.9+ 
Vis: 40

WOB: 35 
RPM: 59-61 
SPM: 74/74/74 
PP: 2,530 
GPM: 647

MD: 6,780' 
INC: 28.1° 
AZM: 285.9° 
TVD: 6,082.43' 
VS: 2,451'

MD: 6,873' 
INC: 30.6° 
AZM: 284.9° 
TVD: 6,163.49' 
VS: 2,494'

Weight: 9.0 
Vis: 40

MD: 6,686' 
INC: 26.5° 
AZM: 286.5° 
TVD: 5,998.90' 
VS: 2,409'

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

6920': SH: medltgy to ltgy to lt-brn-gy, frm, 
sb-plty to sb-blky med to f txt, slty txt ip, calc, tr 
frac-fl pyr & cal. SHY-LS: crm to v lt gy-brn, brit 
to frm, flky to plty.

6980': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc, tr frac-fl cal, 
grdg to SHY-SLTST: ltgy to medltgy, mod cons, 
calc cmt, sdy ip.

6950': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc, tr frac-fl cal, 
grdg to SHY-SLTST: ltgy to medltgy, mod cons, 
calc cmt, sdy ip.

7010': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7100': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7130': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7040': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7070': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

Total Gas (units)0 500

Total Gas (units)0 500

Total Gas (units)0 500

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

7,040

7,050

7,060

7,070

7,080

7,090

7,100

7,110

7,120

7,130

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 8.9+ 
Vis: 40

MD: 6,967' 
INC: 33.3° 
AZM: 285.1° 
TVD: 6,243.24' 
VS: 2,542'

Weight: 8.9+ 
Vis: 40

WOB: 32 
RPM: 59-61 
SPM: 
74/74/74 
PP: 2,600 
GPM: 647

Gas Lag 
Depth: 7,000 
Strokes: 5,464 
Minutes: 24.61 
SPM: 74/74/74

MD: 7,061' 
INC: 32.7° 
AZM: 283.3° 
TVD: 6,322.08' 
VS: 2,590'

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

7160': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7250': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc. TR: Bent.

7220': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7190': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7280': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc. TR: Bent.

7310': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7340': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

Total Gas (units)0 500

Total Gas (units)0 2000

Total Gas (units)0 500

Total Gas (units)0 2000

Gas Scale Changed

Gas Trap Cleaned

435u

163u

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

7,260

7,270

7,280

7,290

7,300

7,310

7,320

7,330

7,340

7,350

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 7,155' 
INC: 32.3° 
AZM: 281.4° 
TVD: 6,401.36' 
VS: 2,638'

MD: 7,249' 
INC: 34.6° 
AZM: 278.6° 
TVD: 6,479.79' 
VS: 2,686'

MD: 7,343' 
INC: 35.2° 
AZM: 280.5° 

WOB: 37 
RPM: 65 
SPM: 74/74/74 
PP: 2,708 
GPM: 647

Weight: 8.9 
Vis: 39

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

7370': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7400': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7430': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7460': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7490': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7520': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7550': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

Total Gas (units)0 2000

Total Gas (units)0 2000

407u

427u

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

7,480

7,490

7,500

7,510

7,520

7,530

7,540

7,550

7,560

7,570

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

AZM: 280.5° 
TVD: 6,556.88' 
VS: 2,735'

MD: 7,437' 
INC: 34.4° 
AZM: 283.7° 
TVD: 6,634.08' 
VS: 2,785'

Gas Lag 
Depth: 7,500 
Strokes: 5,826 
Minutes: 26.24 
SPM: 74/74/74

WOB: 34 
RPM: 65 
SPM: 74/74/74 
PP: 2,747 
GPM: 647

Weight: 8.9+ 
Vis: 38

Weight: 8.9+ 
Vis: 39

MD: 7,531' 
INC: 31.9° 
AZM: 284.9° 
TVD: 6,712.77' 
VS: 2,834'

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

7580': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7610': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7640': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7670': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7700': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7730': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7760': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7790': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

Total Gas (units)0 2000

Total Gas (units)0 2000

457u

435u

488u

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

7,700

7,710

7,720

7,730

7,740

7,750

7,760

7,770

7,780

7,790

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

WOB: 32 
RPM: 65 
SPM: 74/74/74 
PP: 2,866 
GPM: 647

Weight: 9.0 
Vis: 39

Weight: 8.9+ 
Vis: 39

Weight: 8.9+ 
Vis: 39

MD: 7,625' 
INC: 30.3° 
AZM: 28.5° 
TVD: 6,793.26' 
VS: 2,880'

MD: 7,719' 
INC: 29.7° 
AZM: 283.3° 
TVD: 6,874.67' 
VS: 2,925'

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

7820': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7850': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7880': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7910': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7940': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

7970': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

8000': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

Total Gas (units)0 2000

Total Gas (units)0 2000

Total Gas (units)0 2000

744u

659u

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

7,920

7,930

7,940

7,950

7,960

7,970

7,980

7,990

8,000

8,010

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

WOB: 35 
RPM: 30 
SPM: 74/74/74 
PP: 2,708 
GPM: 646

Weight: 9.1+ 
Vis: 40

MD: 7,813' 
INC: 30.3° 
AZM: 282.2° 
TVD: 6,956.07' 
VS: 2,969'

MD: 7,907' 
INC: 30.2° 
AZM: 280.8° 
TVD: 7,037.27' 
VS: 3,058'

Weight: 9.1+ 
Vis: 40

Weight: 9.1+ 
Vis: 40

MD: 8,001' 
INC: 30.9° 
AZM: 282.6° 
TVD: 7,118.23' 
VS: 3,058'

Gas Lag 
Depth: 8,000 
Strokes: 6,188 
Minutes: 27.87 
SPM: 74/74/74

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

8030': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

8060': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

8090': SLTY-SH: medltgy to ltgy, frm, sb-blky to 
sb-plty, med to slty txt, slty ip, calc.

8150': CHK: lt-brn to lt gy, mot, str, sb-splt to 
sb-flky, fri, v calc, arg. MRLST: med-gy to drkgy, 
sb-splt to sb-blky, frm, v calc, abnt pyr incl. SH: 
med-gy to dk-gy, sb-blky to sb-plty, frm, f txt, 
calc. TR: Pyr. Mod stmg bl-wht cut, thin bri yel 
resd ring. 

8180': CHK: lt-brn to lt gy, mot, str, sb-splt to 
sb-flky, fri, v calc, arg. MRLST: med-gy to drkgy, 
sb-splt to sb-blky, frm, v calc, abnt pyr incl. SH: 
med-gy to dk-gy, sb-blky to sb-plty, frm, f txt, 
calc. TR: Pyr. Mod stmg bl-wht cut, thin bri yel 
resd ring. 

8210': CHK: lt-brn to lt gy, mot, str, sb-splt to 
sb-flky, fri, v calc, arg. MRLST: med-gy to drkgy, 
sb-splt to sb-blky, frm, v calc, abnt pyr incl. SH: 
med-gy to dk-gy, sb-blky to sb-plty, frm, f txt, 
calc. TR: Pyr. Mod stmg bl-wht cut, thin bri yel 
resd ring. 

8120': SH: med-gy to dk-gy, sb-blky to sb-plty, 
frm, f txt, calc. CHK: lt-brn to lt gy, mot, str, 
sb-splt to sb-flky, fri, v calc, arg. MRLST: med-gy 
to drkgy, sb-splt to sb-blky, frm, v calc, abnt pyr 
incl. TR: Pyr. Mod stmg bl-wht cut, thin bri yel 
resd ring. 

8240': CHK: lt-brn to lt gy, mot, str, sb-splt to 
sb-flky, fri, v calc, arg. MRLST: med-gy to drkgy, 
sb-splt to sb-blky, frm, v calc, abnt pyr incl. SH: 
med-gy to dk-gy, sb-blky to sb-plty, frm, f txt, 
calc. TR: Pyr. Mod stmg bl-wht cut, thin bri yel 
resd ring. 

Total Gas (units)0 2000

Total Gas (units)0 2000

Total Gas (units)0 2000

711u

1761u - CG/FG

1440u

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

8,140

8,150

8,160

8,170

8,180

8,190

8,200

8,210

8,220

8,230

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 9.2 
Vis: 37

Weight: 9.2 / 9.2+ 
Vis: 39 / 39

MD: 8,095' 
INC: 30.9° 
AZM: 285.2° 
TVD: 7,198.89' 
VS: 3,104'

Sharon 
Springs 
8,118' MD 
7,225' TVD

Niobrara 
8,151' MD 
7,243' TVD

WOB: 30 
RPM: 30 
SPM: 74/74/74 
PP: 2,663 
GPM: 647

MD: 8,189' 
INC: 28.3° 
AZM: 286.8° 
TVD: 7,280.62' 
VS: 3,149'

WOB: 36 
RPM: 30 
SPM: 74/74/74 
PP: 2,792 
GPM: 647

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

8240': CHK: lt-brn to lt gy, mot, str, sb-splt to 
sb-flky, fri, v calc, arg. MRLST: med-gy to drkgy, 
sb-splt to sb-blky, frm, v calc, abnt pyr incl. SH: 
med-gy to dk-gy, sb-blky to sb-plty, frm, f txt, 
calc. TR: Pyr. Mod stmg bl-wht cut, thin bri yel 
resd ring. 

8270': CALC-SH: med-gy to drkgy, sb-splt to 
sb-blky, frm, v calc, tr frac-fil cal, pyr incl. MRLST: 
lt-brn & gy mot, sb-splt to sb-plty, v calc. Tr Bent: 
wht, lt-yel. Abnt Free Pyr. Mod stmg bl-wht cut, 
thin bri yel resd ring. 

8360': MRLST: lt-brn & ltgy mot, sb-splt to sb-plty, 
sb-flky, v calc. CALC-SH: med-gy to drkgy, sb-splt 
to sb-blky, frm, v calc, abnt frac-fil cal, pyr incl. Sc 
Free Pyr. Mod stmg bl-wht cut, thin bri yel resd 
ring. Tr Bent.

8330': MRLST: lt-brn & ltgy mot, sb-splt to sb-plty, 
v calc. CALC-SH: med-gy to drkgy, sb-splt to 
sb-blky, frm, v calc, tr frac-fil cal, pyr incl.  Tr 
Bent: wht, lt-yel. Sc Free Pyr. Mod stmg bl-wht 
cut, thin bri yel resd ring. 

8420': MRLST: lt-brn & ltgy mot, sb-splt to 
sb-plty, occ flky v calc. CALC-SH: med-gy to 
drkgy, sb-splt to sb-blky, frm, v calc, pyr incl, 
abnt frac-fil cal. Sc Free Pyr. Mod stmg bl-wht 
cut, thin bri yel resd ring. 

8450': LS: ltgy to wht-gy, frm to mod hd, sb-plty 
to sb-blky, crptxl, arg. MRLST: lt-brn & ltgy mot, 
sb-splt to sb-plty, occ flky, v calc. CALC-SH: 
med-gy to drkgy, sb-splt to sb-blky, frm, v calc. 
SH: dkgy to v dkgy, sb-plty to sb-blky, frm carb. 
Abnt Free Pyr. Mod stmg bl-wht cut, thin bri yel 
resd ring. 

8390': MRLST: lt-brn & ltgy mot, sb-splt to sb-plty, 
occ flky v calc. CALC-SH: med-gy, sb-splt to 
sb-blky, frm, v calc, pyr incl. Abnt frac-fil cal. Sc 
Free Pyr. Mod stmg bl-wht cut, thin bri yel resd 
ring. Sc Bent.

8300': CALC-SH: med-gy to drkgy, sb-splt to 
sb-blky, frm, v calc, tr frac-fil cal, pyr incl. MRLST: 
lt-brn & gy mot, sb-splt to sb-plty, v calc. Tr Bent: 
wht, lt-yel. Abnt Free Pyr. Mod stmg bl-wht cut, 
thin bri yel resd ring. 

Total Gas (units)0 2000

Total Gas (units)0 2000

Total Gas (units)0 2000

997u

1674u

1845u

2036u

8,210

8,220

8,230

8,240

8,250

8,260

8,270

8,280

8,290

8,300

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

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 8,283' 
INC: 28.5° 
AZM: 284.7° 
TVD: 7,363.30' 
VS: 3,191'

MD: 8,377' 
INC: 25.7° 
AZM: 285.1° 
TVD: 7,446.98' 
VS: 3,232'

WOB: 35 
RPM: 62 
SPM: 74/74/74 
PP: 3,110 
GPM: 647

Weight: 9.2 
Vis: 39

Weight: 9.2 
Vis: 40

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

8450': LS: ltgy to wht-gy, frm to mod hd, sb-plty 
to sb-blky, crptxl, arg. MRLST: lt-brn & ltgy mot, 
sb-splt to sb-plty, occ flky, v calc. CALC-SH: 
med-gy to drkgy, sb-splt to sb-blky, frm, v calc. 
SH: dkgy to v dkgy, sb-plty to sb-blky, frm carb. 
Abnt Free Pyr. Mod stmg bl-wht cut, thin bri yel 
resd ring. 

8480': LS: ltgy to wht-gy, mod hd, sb-blky to 
sb-plty, micxln to crptxl, occ wxy txt. CHK: 
gy-wht to offwht, frm, sb-blky CALC-SH: med-gy, 
occ ltgy, sb-splt to sb-blky, frm, v calc. SH: dkgy 
to v dkgy, sb-plty to sb-blky, frm carb. Abnt free 
pyr. Mod stmg bl-wht cut, thin bri yel resd ring. 

8540': LS: ltgy, occ wht-gy, mod hd, sb-blky to 
sb-plty, vf-xln to micxln, wxy txt. CHK: gy-wht to 
offwht, frm, sb-blky CALC-SH: med-gy, occ ltgy, 
sb-splt to sb-blky, frm, v calc. SH: dkgy to v dkgy, 
sb-plty to sb-blky, frm carb. Tr free pyr. Mod 
stmg bl-wht cut, thin bri yel resd ring. 

8510': LS: ltgy, occ wht-gy, mod hd, sb-blky to 
sb-plty, micxln to crptxl, occ wxy txt. CHK: 
gy-wht to offwht, frm, sb-blky CALC-SH: med-gy, 
occ ltgy, sb-splt to sb-blky, frm, v calc. SH: dkgy 
to v dkgy, sb-plty to sb-blky, frm carb. Tr free pyr. 
Mod stmg bl-wht cut, thin bri yel resd ring. 

8600': LS: gy-wht to v-ltgy, mod hd, sb-blky to 
sb-plty, vf-xln to micxln, wxy txt. CHK: gy-wht to 
offwht, frm, sb-blky CALC-SH: medgy to dk-gy, 
occ ltgy, sb-splt to sb-blky, frm, v calc.

8660': SH: med-gy to dk-gy, frm, sb-splt to 
sb-plty, occ sb-blky, v calc, gritty txt, abnt grnl 
cal incl, tr frac-fl cal. LS: crm, offwht, fri to mod 
hd, sb-plty to sb-splt, chky to micxln. Scat SS: 
beige, fg, sb-rnd, fr cons. Sc bent frag. tr free pyr.

8690': SH: med-gy to dk-gy, frm, sb-splt to 
sb-plty, occ sb-blky, v calc, gritty txt, abnt grnl 
cal incl. LS: crm, offwht, mod hd, sb-plty to 
sb-splt, micxln.

8570': LS: crm, gy-wht to v-ltgy, hd, sb-blky to 
sb-plty, vf-xln to micxln, wxy txt. SS: drty-brn, fg, 
sb-rnd w srt, wk cons, calc, g intgr por. CALC-SH: 
medgy to dk-gy, occ ltgy, sb-splt to sb-blky, frm, 
v calc.

Total Gas (units)0 2000

Total Gas (units)0 2000

1448u

971u - CG/FG

749u

8,430

8,440

8,450

8,460

8,470

8,480

8,490

8,500

8,510

8,520

8,530

8,540

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

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 8,470' 
INC: 24.9° 
AZM: 283.1° 
TVD: 7,531.06' 
VS: 3,270'

Gas Lag 
Depth: 8,500 
Strokes: 6,550 
Minutes: 29.50 
SPM: 74/74/74

MD: 8,564' 
INC: 24.1° 
AZM: 283.0° 
TVD: 7,616.59' 
VS: 3,307'

MD: 8,659' 
INC: 21.5° 

WOB: 35 
RPM: 65 
SPM: 74/74/74 
PP: 3,300 
GPM: 646

Weight: 9.2 
Vis: 40

Weight: 9.2 
Vis: 40

Fort Hayes 
8,541' MD 
7,595' TVD

Codell SS 
8,564' MD 
7,616' TVD

Carlile SH 
8,584' MD 
7,634' TVD

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

8720': SH: med-ltgy to dk-gy, frm, sb-splt to 
sb-plty, occ sb-blky, v calc, gritty txt, tr frac-fl cal. 
LS: crm, offwht, fri to mod hd, sb-plty to sb-splt, 
chky to micxln, arg. Sc bent frag.

8780': SH: med-ltgy to dk-gy, frm, sb-splt to 
sb-plty, occ sb-blky, v calc, gritty txt. LS: crm, v 
lt-brn, offwht, tr mot, fri to mod hd, sb-plty to 
sb-splt, chky to micxln, arg ip.

8690': SH: med-gy to dk-gy, frm, sb-splt to 
sb-plty, occ sb-blky, v calc, gritty txt, abnt grnl 
cal incl, tr frac-fl cal. LS: crm, offwht, fri to mod 
hd, sb-plty to sb-splt, chky to micxln. Scat SS: 
beige, fg, sb-rnd, fr cons. Sc bent frag. tr free pyr.

8750': SH: med-ltgy to dk-gy, frm, sb-splt to 
sb-plty, occ sb-blky, v calc, gritty txt. LS: crm, v 
lt-brn, offwht, tr mot, fri to mod hd, sb-plty to 
sb-splt, chky to micxln, arg ip.

8870': SH: medgy to dk-gy frm, sb-splt to sb-plty, 
occ sb-blky, v calc, gritty txt. LS: crm, v lt-brn, 
offwht, tr mot, fri to mod hd, sb-plty to sb-splt, 
chky to micxln, arg ip. Scat Bent. Scat Pyr. Scat 
Cal.

8840': SH: med-ltgy to dk-gy, frm, sb-splt to 
sb-plty, occ sb-blky, v calc, gritty txt. LS: crm, v 
lt-brn, offwht, tr mot, fri to mod hd, sb-plty to 
sb-splt, chky to micxln, arg ip.bScat cal.

8810': SH: med-ltgy to dk-gy, frm, sb-splt to 
sb-plty, occ sb-blky, v calc, gritty txt. LS: crm, v 
lt-brn, offwht, occ blk & wht mot, fri to mod hd, 
sb-plty to sb-splt, chky to micxln, arg ip. Abnt 
pyr. Abnt Bent

8900': SH: medgy to dk-gy, frm, sb-splt to sb-plty, 
occ sb-blky, v calc, gritty txt. LS: crm, v lt-brn, 
offwht, tr mot, fri to mod hd, sb-plty to sb-splt, 
chky to micxln, arg ip. Scat Bent. Scat Pyr.

Total Gas (units)0 2000

Total Gas (units)0 2000

1361u

1781u

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

8,780

8,790

8,800

8,810

8,820

8,830

8,840

8,850

8,860

8,870

8,880

8,890

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 8,659' 
INC: 21.5° 
AZM: 285.2° 
TVD: 7,704.16' 
VS: 3,342'

MD: 8,753' 
INC: 19.5° 
AZM: 284.7° 
TVD: 7,792.21' 
VS: 3,373'

MD: 8,848' 
INC: 18.1° 
AZM: 281.5° 
TVD: 7,882.14' 
VS: 3,402'

WOB: 34 
RPM: 65 
SPM: 
74/74/74 
PP: 3,350 
GPM: 647

Weight: 9.2 
Vis: 41

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

9080': SS: v lt-brn-gy, occ dirty-brn, l-fg to u-vfg, 
mod w srt, mod to fr cons, occ w cons, sil cmt, bit 
incl, pred intgr por, scat tt por. SH: med to dk-gy, 
occ ltgy, frm to hd, sb-blky to sb-splt, non-calc, 
med to gritty txt.

9050': SS: trnsl to trnsp, drty-brn, wht/blk mot, 
l-fg to u-fg, mod w srt, sb-ang to sb-rnd, occ 
ang, mod to fr cons, occ w cons, pred sil cmt, tr 
pybit cmt, bit incl, scat dd o incl, pred intgr por, 
scat tt por. SH: med to dk-gy, occ med-ltgy, frm 
to hd, sb-blky to sb-splt, non-calc, med to gritty 
txt.

8900': SH: medgy to dk-gy, frm, sb-splt to sb-plty, 
occ sb-blky, v calc, gritty txt. LS: crm, v lt-brn, 
offwht, tr mot, fri to mod hd, sb-plty to sb-splt, 
chky to micxln, arg ip. Scat Bent. Scat Pyr.

8960': SH: meddrkgy, frm, sb-plty to plty, 
non-calc, f txt. Scat Bent.

8930': SH: meddrkgy, frm, sb-splt to sb-plty, mod 
to sl calc, med to gritty txt. LS: crm, orng-brn, 
mod hd, occ fri, sb-blky to  sb-splt, chky to 
micxln, Abnt Bent. Scat free pyr.

8990': SH: ltgy to medgy to dk-gy, frm, sb-splt to 
sb-plty, sl calc, med to f txt, occ gritty txt. Scat 
LS/CHK: crm, lt-brn, fri to mod hd, sb-splt to 
sb-blky, Scat Bent.

9020': SS: dirty-brn, offwht/blk mot, tr 
beige-trnsl, vfg, sb-ang, w srt, w cons, sil cmt, 
carb, occ pyr incl. SH: med to dk-gy, occ ltgy, frm 
to mod hd, sb-plty to sb-splt occ sb-blky, 
non-calc, med txt. LS: crm, sb-plty, frm to mod 
hd, chky to crptxl.  

9110': SS: lt-brn-gy, occ dirty-brn, l-fg to u-vfg, 
occ l-vfg, mod w srt, mod cons, sme w cons, sme 
fr cons, sil cmt, occ bit cmt, tt to intgr por.SH: 
med to dk-gy, hd, sb-blky, med to gritty txt.

Total Gas (units)0 2000

Total Gas (units)0 2000

Total Gas (units)0 2000

663u

1317u

1520u

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

9,010

9,020

9,030

9,040

9,050

9,060

9,070

9,080

9,090

9,100

9,110

4/24/2019

ROP (ft/hr)0 500

ROP (ft/hr)0 200

ROP (ft/hr)0 500
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Gamma Ray-MWD (API)0 300
Gamma Ray-Wireline (API)0 300

Density Caliper (in)4 14
DST Uphole Tension (pounds) 010000

Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

~ Controlled 
Drilling ~

ROP Scale Change

MD: 8,942' 
INC: 17.9° 
AZM: 281.0° 
TVD: 7,971.54' 
VS: 3,429'

@ 8,934': 
REDUCTION OF 
DRILLING 
PARAMETERS 
FOR IMPENDING 
J-SAND (TO 
"PRESERVE BIT")

MD: 9,035' 
INC: 17.2° 
AZM: 283.5° 
TVD: 8,060.21' 
VS: 3,455'

WOB: 16 
RPM: 30 
SPM: 51/52/52 
PP: 1,900 
GPM: 451

Weight: 9.2 
Vis: 40

Weight: 9.2 
Vis: 41

Gas Lag 
Depth: 9,000 
Strokes: 6,911 
Minutes: 44.59 
SPM: 51/52/52

J Sandstone 
9,017' MD 
8,043' TVD

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

9140': SS: ltgy/wht/blk speckl, vfg, w srt, sb-ang, 
mod to fr cons, calc to sil cmt, sme fr intgr por. 
SH: med to dk-gy, mod-hd, sb-blky, med txt. 
Abnt bent flks, scat free pyr.

9170': SS: v lt to ltgy wi/blk speckl, vfg, w srt, 
sb-ang, w cons, calc to sil cmt, tt por. 
SH/SLTY-SH: med to med-ltgy, mod-hd to frm, 
calc, sb-blky, med to slty txt.

9200': SS: offwht w blk speck, lt gy-brn  to ltgy, f 
gr to med gr, sb-ang, occ sb-rnd, mod w srt, mod 
to mod w cons, calc cmt, bit & carb incl. SH: dk 
gy-brn, sb-blky to sb-splt frm to mod hd, slty txt, 
carb ip. Abnt free pyr. 

9230': SS: offwht w blk speck, lt gy-brn  to ltgy, f 
gr to med gr, sb-ang, occ sb-rnd, mod w srt, mod 
to mod w cons, calc cmt, bit & carb incl. SH: dk 
gy-brn, sb-blky to sb-splt frm to mod hd, slty txt, 
carb ip. Abnt free pyr. 

9260': SS: offwht w blk speck, lt gy-brn  to ltgy, f 
gr to med gr, sb-ang, occ sb-rnd, mod w srt, mod 
to mod w cons, calc cmt, bit & carb incl. SH: dk 
gy-brn, sb-blky to sb-splt frm to mod hd, slty txt.

20' Samples

9280': SS: offwht w blk speck, lt gy-brn  to ltgy, f 
gr to med gr, sb-ang, occ sb-rnd, mod w srt, mod 
to mod w cons, calc cmt, bit & carb incl. SH: dk 
gy-brn, sb-blky to sb-splt frm to mod hd, slty txt.

9320: SS: beige, offwht, trnsl w blk carb speck, fg 
to vfg, sb ang, mod w srt, mod to mod w cons, sl 
calc cmt. SH: dk gy-brn, sb-blky to sb-splt frm to 
mod hd, slty txt, carb ip. Abnt Bent.

9300: SS: beige, offwht, trnsl w blk carb speck, fg 
to vfg, sb ang, mod w srt, mod to mod w cons, sl 
calc cmt. SH: dk gy-brn, sb-blky to sb-splt frm to 
mod hd, slty txt, carb ip. Abnt Bent.

Total Gas (units)0 2000

Total Gas (units)0 2000

Total Gas (units)0 2000

354u

216u

9,090

9,100

9,110

9,120

9,130

9,140

9,150

9,160

9,170

9,180

9,190

9,200

9,210

9,220

9,230

9,240

9,250

9,260

9,270

9,280

9,290

9,300

9,310

9,320

9,330

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 9,127' 
INC: 17.1° 
AZM: 283.3° 
TVD: 8,148.12' 
VS: 3,481'

Weight: 9.2 
Vis: 41

WOB: 13 
RPM: 30 
SPM: 51/52/52 
PP: 1,950 
GPM: 451

Skull Creek 
9,171' MD 
8,190' TVD

Dakota SS 
9,210' MD 
8,229' TVD

MD: 9,317' 
INC: 11.8° 
AZM: 282.2° 
TVD: 8,332.05' 
VS: 3,525'

Weight: 9.2 
Vis: 42

Weight: 9.2 
Vis: 41

Weight: 9.2 
Vis: 41

MD: 9,223' 
INC: 14.4° 
AZM: 280.7° 
TVD: 8,240.51' 
VS: 3,505'

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

9340: SS: beige, offwht, trnsl w blk carb speck, fg 
to vfg, sb ang, mod w srt, mod to mod w cons, sl 
calc cmt, sme free pyr. SH: dk gy-brn, sb-blky to 
sb-splt frm to mod hd, slty txt, carb ip. Abnt 
Bent.

9540' SS: wht - trnsp, l-fg to l-mg, mod srt, 
sb-ang, fr to mod cons, calc cmt, tt to fr intgr 
por. CLYST: rdbrn, frm, sb-blky to tab. 
Carb-SH,amor, frm to sl sft, occ sb-tab. SH: dkgy, 
occ gy-blk sb-blky to splt, frm to hd, slty ip, tr 
carb. Scat LS: : offwht, frm, sb-splt.

9360: SS: beige, offwht, trnsl w blk carb speck, fg 
to vfg, sb ang, mod w srt, mod to mod w cons, sl 
calc cmt. CLYST: gy, bl-gy, crm, frm to mod sft, 
sb-plty to sb-blky, sm txt, calc. SH: dk gy-brn, 
sb-blky to sb-splt frm to mod hd, slty txt.

9500' & 9520': CLYST: ltgy, lav, lt-gn, rdbrn, 
sb-blky to amor, frm to sl sft, occ sb-tab. SH: 
Carb, gy-blk, occ sb-plty, occ sb-blky, hd, rthy to 
vit txt. SHY-SLTST: lt to med brn-red,fr cons, v 
calc. SS: wht, occ lt pnk-orng, vfg to l-fg, ang to 
sb-ang, mod cons, calc & sil cmt, tt por. GYP, v lt 
bl-gy, occ offwht, frm, sb-plty to sb-blky, wxy tt; 
alt to ANHY: wht, pnk-wht, frm, suc txt ip. LS: 
offwht, cr, occ v lt-bl-gy, frm, sb-blky to sb-plty, 
crptxl. Sme Bent: dull-yel, occ wht, flky.Tr free 
pyr. 

9380: SS: beige, offwht, trnsl w blk carb speck, fg 
to vfg, sb ang, mod w srt, mod to mod w cons, sl 
calc cmt. CLYST: gy, bl-gy, crm, frm to mod sft, 
sb-plty to sb-blky, sm txt, calc. SH: dk gy-brn, 
sb-blky to sb-splt frm to mod hd, slty txt. TR: 
Bent. GYP: bl-wht, frm, occ mod sft, flky to plty, 
occ sb-plty, curve struc ip

9420: CLYST: gy, bl-gy, crm, frm to mod sft, 
sb-plty to sb-blky, sm txt, calc. SH: dk gy-brn, 
sb-blky to sb-splt frm to mod hd, slty txt. TR: 
Bent. GYP: offwht, wht, occ bl-wht, frm, occ 
mod sft, sb-plty, curve struc ip. LS: offwht, crm, 
frm, sb-blky to sb-plty, crptxl.

9400: SS: beige, offwht, trnsl w blk carb speck, fg 
to vfg, sb ang, mod w srt, mod to mod w cons, sl 
calc cmt. CLYST: gy, bl-gy, crm, frm to mod sft, 
sb-plty to sb-blky, sm txt, calc. SH: dk gy-brn, 
sb-blky to sb-splt frm to mod hd, slty txt. TR: 
Bent. GYP: bl-wht, frm, occ mod sft, flky to plty, 
occ sb-plty, curve struc ip. LS: offwht, crm, frm, 
sb-blky to sb-plty, crptxl.

9440: CLYST: gy, bl-gy, crm, frm to mod sft, 
sb-plty to sb-blky, sm txt, calc. SH: dk gy-brn, 
sb-blky to sb-splt frm to mod hd, slty txt. GYP: 
offwht, wht, occ bl-wht, frm, occ mod sft, 
sb-plty, curve struc ip. LS: offwht, crm, occ v 
lt-bl-gy, frm, sb-blky to sb-plty, crptxl.

9460: CLYST: gy, bl-gy, crm, frm to mod sft, 
sb-plty to sb-blky, sm txt, calc. SH: dk gy-brn, 
sb-blky to sb-splt frm to mod hd, slty txt.GYP: 
offwht, wht, occ bl-wht, frm, occ mod sft, 
sb-plty, curve struc ip. LS: offwht, crm, occ v 
lt-bl-gy, frm, sb-blky to sb-plty, crptxl.

9480: GYP: offwht, wht, occ bl-wht, frm, occ 
mod sft, sb-plty, curve struc ip. LS: offwht to crm, 
frm to mod hd, sb-blky, crptxl. SH: dk gy to v 
dk-gy, mod hd, sb-bply to splt, f to med txt. LS: 
offwht, crm, occ v lt-bl-gy, frm,

Total Gas (units)0 2000

Total Gas (units)0 200

Total Gas (units)0 2000

Total Gas (units)0 200

149u

Gas Scale Change

163u

9,310

9,320

9,330

9,340

9,350

9,360

9,370

9,380

9,390

9,400

9,410

9,420

9,430

9,440

9,450

9,460

9,470

9,480

9,490

9,500

9,510

9,520

9,530

9,540

9,550

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Morrison 
9,369' MD 
8,384' TVD

Weight: 9.3 
Vis: 40

Weight: 9.2+ 
Vis: 41

MD: 9,504' 
INC: 7.7° 
AZM: 284.0° 
TVD: 8,516.28' 
VS: 3,556'

Gas Lag 
Depth: 9,500 
Strokes: 7,273 
Minutes: 38.48 
SPM: 63/63/63

Weight: 9.2+ 
Vis: 40

Weight: 9.2+ 
Vis: 42

MD: 9,409' 
INC: 9.9° 
AZM: 286.1° 
TVD: 8,422.41' 
VS: 3,542'

WOB: 22 
RPM: 35 
SPM: 63/63/63 
PP: 2,596 
GPM: 550

Weight: 9.3 
Vis: 42

VS: 3,525'

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

9560' SS: wht to offwht, fg, sb-ang, fr cons, calc 
cmt. SH: med to dk-gy, fr to hd, sb-blky to plty to 
splt, f txt. CLYST: orng-brn, ltgy, frm, sb-tab. LS: 
offwht to crm, occ ltbl-gy, frm, crptxl to chky. 
GYP: wht-gy to offwht, mod sft, to frm, amorph 
to sb-plty, alt to ANHY.

9580: SS: wht to offwht to modRd, fg, sb-ang, fr 
cons, calc cmt. SH: med to dk-gy, fr to hd, 
sb-blky to plty to splt, f txt. CLYST: orng-brn, 
ltgy, frm, sb-tab. LS: offwht to crm, occ ltbl-gy, 
frm, crptxl to chky. GYP: wht-gy to offwht, mod 
sft, to frm, amorph to sb-plty, alt to ANHY.

9700: SS: modRdBn, vfg to l-fg, rnd, fr cons, sil to 
cmt. SH: dk-gy to modRdBn, fr to hd, sb-blky to 
plty, f txt. ANHY: offwht to modRdBn, v sft. 

9620: SS: wht to offwht, fg, sb-ang, fr cons, calc 
cmt. SH: med to dk-gy, fr to hd, sb-blky to plty to 
splt, f txt. LS: offwht to crm, occ ltbl-gy, frm, 
crptxl to chky. ANHY: offwht, v sft. 

9600: SS: wht to offwht, fg, sb-ang, fr cons, sil 
cmt. SH: med to dk-gy, fr to hd, sb-blky to plty to 
splt, f txt. LS: offwht to crm, occ ltbl-gy, frm, 
crptxl to chky. ANHY: offwht, v sft.

9720: SS: modRdBn, vfg to l-fg, rnd, fr cons, sil to 
calc cmt. SH: dk-gy to modRdBn, fr to hd, 
sb-blky to splt, f txt. 

9680: SS: modRdBn, fg, rnd, fr cons, sil to cmt. 
SH: dk-gy to modRdBn, fr to hd, sb-blky to plty, f 
txt. EVAP: wht, mod sft. 

9660: SS: modRdBn, fg, rnd, fr cons, sil to calc 
cmt. SH: med to dk-gy, fr to hd, sb-blky to plty to 
splt, f txt. LS: offwht to crm to modOrPk, occ 
ltbl-gy, frm, crptxl to chky. ANHY: offwht, sft.

9640: SS: offwht to modRdBn, fg, rnd, fr cons, sil 
to calc cmt. SH: med to dk-gy, fr to hd, sb-blky to 
plty to splt, f txt. LS: offwht to crm to modOrPk, 
occ ltbl-gy, frm, crptxl to chky. ANHY: offwht, 
sft.

9740: SS: lt RdBrn - crm, vfg to l-fg, rnd, fr cons, 
sil to calc cmt. SH: dk gy - ltgy - modRdBn, fr to 
hd, sb-blky to splt, f txt. 

9760: SS: lt rdbrn - rdorng, vfg to l-fg, rnd, fr 
cons, sil to calc cmt. SH: dk gy - medgy - 
modRdBn, fr to hd, sb-blky to splt, f txt. 

Total Gas (units)0 200

Total Gas (units)0 200

166u

186u

94u

9,530

9,540

9,550

9,560

9,570

9,580

9,590

9,600

9,610

9,620

9,630

9,640

9,650

9,660

9,670

9,680

9,690

9,700

9,710

9,720

9,730

9,740

9,750

9,760

9,770

4/25/2019

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 9.2 
Vis: 41

Entrada 
9,590' MD 
8,605' TVD

Weight: 9.2 
Vis: 41

Lykins 
9,652' MD 
8,663' TVD

Weight: 9.2 
Vis: 41

MD: 9,692' 
INC: 6.2° 
AZM: 285.6° 
TVD: 8,703.06' 
VS: 3,576'

Weight: 9.2 
Vis: 41

WOB: 29 
RPM: 35 
SPM: 63/63/63 
PP: 2,503 
GPM: 551

MD: 9,597' 
INC: 6.1° 
AZM: 283.0° 
TVD: 8,608.61' 
VS: 3,566'

Weight: 9.2 
Vis: 40

Weight: 9.2 
Vis: 40

Weight: 9.2 
Vis: 40

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

9780: SS: lt RdBrn - rdorng, vfg to l-fg, rnd, fr 
cons, sil to calc cmt. SH: dk gy - medgy - 
modRdBn, fr to hd, sb-blky to splt, f txt. 

9800: SS: modRdBn, vfg to l-fg, rnd, fr cons, sil to 
calc cmt. SH: dk-gy to modRdBn, fr to hd, 
sb-blky to splt, f txt. 

9840: SS: modrdbn - dk rdorng, vfg to l-fg, rnd, 
fr cons, sil to calc cmt. SH: dk-gy - ltgy - 
modRdBn, fr to hd, sb-blky to splt, f txt.

9820: SS: modrdbn - rdorng, vfg to l-fg, rnd, fr 
cons, sil to calc cmt. SH: dk-gy - modRdBn, fr to 
hd, sb-blky to splt, f txt. 

9860: SS: modrdbn - rdorng - ltgy, vfg to l-fg, 
rnd, fr cons, sil to calc cmt. SH: dk-gy - 
modRdBn, fr to hd, sb-blky to splt, f txt.

9880: SS: modRdBn, vfg to l-fg, rnd, fr cons, sil to 
calc cmt. SH: dk-gy to modRdBn, fr to hd, 
sb-blky to splt, f txt. 

9900: SS: modrdbn - lt rdorng - ltgy, vfg to l-fg, 
rnd, fr cons, sil to calc cmt. SH: dk-gy to 
modrdbn, fr to hd, sb-blky to splt, f txt. 

9980: SS: modrdbn - lt rdorng - ltgy, vfg to slty, 
rnd, fr cons, sil to calc cmt. SH: dk-gy to 
modrdbn, fr to hd, sb-blky to splt, f txt. ANHY: 
wht, wht-pnk, mod sft.

9960: SS: modrdbn - lt rdorng - ltgy, vfg to slty, 
rnd, fr cons, sil to calc cmt. SH: dk-gy to 
modrdbn, fr to hd, sb-blky to splt, f txt. ANHY: 
wht, wht-pnk, mod sft.

9940: SS: lt rdorng - ltgy, vfg, rnd, fr cons, sil to 
calc cmt. SH: dk-gy to modrdbn, fr to hd, sb-blky 
to splt, f txt. 

9920: SS: modrdbn - lt rdorng, vfg, rnd, fr cons, 
sil to calc cmt. SH: dk-gy - modrdbn, fr to hd, 
sb-blky to splt, f txt. ANHY: wht, wht-pnk, mod 
sft.

Total Gas (units)0 200

Total Gas (units)0 200

124u

81u

9,750

9,760

9,770

9,780

9,790

9,800

9,810

9,820

9,830

9,840

9,850

9,860

9,870

9,880

9,890

9,900

9,910

9,920

9,930

9,940

9,950

9,960

9,970

9,980

9,990

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 9,786' 
INC: 6.0° 
AZM: 287.9° 
TVD: 8,796.53' 
VS: 3,585'

WOB: 29 
RPM: 36 
SPM: 94/94 
PP: 2,632 
GPM: 547

Weight: 9.2 
Vis: 44

Weight: 9.2 
Vis: 42

MD: 9,880' 
INC: 506.0° 
AZM: 291.6° 
TVD: 8,890.05' 
VS: 3,595'

MD: 9,973' 
INC: 5.5° 
AZM: 296.8° 
TVD: 8,982.61' 
VS: 3,604'

Weight: 9.2+ 
Vis: 43

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

Weight: 9.2 
Vis: 42



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

10000: SH: mod-rdorng, sft to mod sft, amor to 
blky, f txt, sl calc. GRY-SH: meddrkgy, sb-splt, 
mod hd, med txt, mod calc. ANHY: wht, wht-pnk, 
sft.

10020: SH: mod-rdorng, sft to mod sft, amor to 
blky, f txt, sl calc. GRY-SH: meddrkgy, sb-splt, 
mod hd, med txt, mod calc. ANHY: wht, wht-pnk, 
sft.

10040 SH: mod-rdorng, sft to mod sft, amor to 
blky, f txt, sl calc, sdy ip. GRY-SH: meddrkgy, 
sb-splt, mod hd, med txt, mod to v calc. ANHY: 
wht, wht-pnk, sft.

10080: ANHY: wht, offwht, mod sft to sft.SH: 
mod-rdorng, mod sft to frm, occ sft, amor to 
blky, f txt, non to sl calc. GRY-SH: meddrkgy, 
sb-splt to sb-blky, mod hd, med txt, sl calc. 

10060: ANHY: wht, offwht, mod sft to sft. SH: 
mod-rdorng, mod sft to frm, occ sft, amor to 
blky, f txt, non to sl calc. GRY-SH: meddrkgy, 
sb-splt to sb-blky, mod hd, med txt, sl calc. 

10100: ANHY: wht, offwht, mod sft to sft. SH: 
mod-rdorng, mod sft to frm, occ sft, amor to 
blky, f txt, non to sl calc. GRY-SH: meddrkgy, 
sb-splt to sb-blky, mod hd, med txt, sl calc. 

10120: ANHY: wht, offwht, mod sft. GRY-SH: 
meddrkgy, sb-splt to sb-blky, occ splt, mod hd to 
hd, med txt, sl to non- calc. SH: mod-rdorng, 
mod sft to frm, occ sft, amor to blky, f txt, non to 
sl calc.

10150: SH/SLTY-SH: mod-rdorng, mod sft to frm, 
amor to blky, f TO slty txt, occ slty, tr vfg-sdy, 
non to sl calc. ANHY: wht to offwht, occ beige, 
amor to sb-blky, occ sb-plty mod sft to frm. 
GRY-SH: drkgy, sb-splt to sb-blky, frm, med txt, sl 
to non- calc. 

10155: A/A 

10170: A/A

10160: ANHY: offwht,beige, sft - frm. SH/SLTY-SH: 
mod-rdorng, mod sft -frm, slty ip. GRY-SH: 
drkgy, sb-splt to sb-blky, frm.

10165: ANHY: offwht, sft, frm. SH/SLTY-SH: 
mod-rdorng, sft -frm. GRY-SH: drkgy, sb-splt - 
sb-blky, frm.

10180: A/A: (Less % of ANHY)

10185: A/A: (Less % of ANHY)

10190: ANHY: 90%wht, mod sft, amor.

10175: A/A

10195: ANHY: wht, tr lt beige, sb-blk, tr sb-plty, sft, 
to mod sft. SH: rdorng, mod sft, tr slty. GY-SH: 
dkgy, blky to splt, mod hd.

10200: ANHY: wht, tr lt beige, sb-blk, tr sb-plty, 
sft, to mod sft. SH: rdorng, mod sft, tr slty. 
GY-SH: dkgy, blky to splt, mod hd.

10140: SH/SLTY-SH: mod-rdorng occ pnk-orng, 
mod sft to frm, amor to blky, f TO slty txt, occ 
slty, tr vfg-sdy, non to sl calc. ANHY: wht to 
offwht, occ beige, amor to sb-blky, occ sb-plty 
mod sft to frm. GRY-SH: drkgy, sb-splt to sb-blky, 
frm, med txt, sl to non- calc. 

10205, 10,210: 5% SS: wht/blk speckled vfg, sb-ang, 
w cons, sil cmt, intra-xln blk asph dd o. SS: beige, 
vfg, sb-rd, w srt, fr cons., p to fr por

Total Gas (units)0 200

Total Gas (units)0 200

Total Gas (units)0 200

5' samples @ 10,150'

10' samples @ 10,140'

80u

74u

9,970

9,980

9,990

10,000

10,010

10,020

10,030

10,040

10,050

10,060

10,070

10,080

10,090

10,100

10,110

10,120

10,130

10,140

10,150

10,160

10,170

10,180

10,190

10,200

10,210

4/26/2019

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 10,067' 
INC: 5.5° 
AZM: 298.6° 
TVD: 9,076.18' 
VS: 3,613'

WOB: 27 
RPM: 35 
SPM: 63/63/63 
PP: 2,625 
GPM: 550

Gas Lag 
Depth: 10,000 
Strokes: 7,635 
Minutes: 40.40 
SPM: 63/63/63

Weight: 9.2 
Vis: 41

Minnekahta 
Anhydrite 
10,052' MD 
9,061' TVD

Forelle 
Anhydrite 
9,992' MD 
9,002' TVD

Blaine 
Anhydrite 
10,158' MD 
9,167' TVD

Weight: 9.2 
Vis: 41

MD: 10,161' 
INC: 5.2° 
AZM: 304.0° 
TVD: 9,169.77' 
VS: 3,621'

WOB: 30 
RPM: 35 
SPM: 63/63/63 
PP: 2,700 
GPM: 550

Weight: 9.2+ 
Vis: 43

TOOH @ 10,220' 

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

10225: SSL 10% clr-trnsl, sme beige-trnsl, u-fg to 
l-fg, w srt, sb-rd, fr cons, sil cmt, g intgr por. SH: 
rdorng, med to dk-gy, sb-splt to blky, frm, f txt. 
sme ANHY.  

10205, 10,210: 5% SS: wht/blk speckled vfg, sb-ang, 
w cons, sil cmt, intra-xln blk asph dd o. SS: beige, 
vfg, sb-rd, w srt, fr cons., p to fr por

10215: 20% SS: wht & blk speckled,pred l-fgr, occ 
vfg, w srt, sb-ang to sb-rd, fr cons, sil cmt, 
wi/intra-xln blk asph dd o. SS: beige, vfg, sb-rd, w 
srt, wk to fr cons, fr intgr por

10220:  AA, but with less SS

10230: SSL 25% beige-trnsl, scat clr, l-fg to u-fg, w 
srt, sb-rd, fr cons, sil cmt, g intgr por. 

10235: post 30 min. BU:

10235: SSL 25% beige-trnsl, l-fg to u-fg, w srt, 
sb-rd, mod cons, sil cmt, fr intgr por. 

10260: SS: pred clr-trnsl - crm, u-fgr to l-fgr, mod 
srt, sb-rd to rd, lse to wk cons, sil cmt, fr intgr 
por. SH: Pred drkGy - medgy, tr rdorng, mod 
frm, occ sft, blky to sb blky, f txt, non calc.

10360: SS: pred clr-trnsl - paYlshOr, u-fgr to l-fgr, 
mod srt, sb-rd to rd, lse to wk cons, sil cmt, fr 
intgr por. tr hvy min. occ lse qtz grns.

10340: SS: pred clr-trnsl - paYlshOr, u-fgr to l-fgr, 
mod srt, sb-rd to rd, lse to wk cons, sil cmt, fr 
intgr por. tr hvy min. occ lse qtz grns.

10320: SS: pred clr-trnsl - lt peach, u-fgr to l-fgr, 
mod srt, sb-rd to rd, lse to wk cons, sil cmt, fr 
intgr por. occ lse qtz grns.

10300: SS: pred clr-trnsl - lt peach, u-fgr to l-fgr, 
mod srt, sb-rd to rd, lse to wk cons, sil cmt, fr 
intgr por. occ lse qtz grns.

10280: SS: pred clr-trnsl - lt peach, u-fgr to l-fgr, 
mod srt, sb-rd to rd, lse to wk cons, sil cmt, fr 
intgr por. occ lse qtz grns.

10380: SS: paYlshOr - salmon, u-fgr to l-fgr, mod 
srt, sb-rd to rd, lse to wk cons, sil cmt, fr intgr 
por. tr hvy min

10400: SS: salmon - peach, u-fgr to l-fgr, mod srt, 
sb-rd to rd, lse to wk cons, sil cmt, fr intgr por. tr 
hvy min. occ lse qtz grns.

10420: SS: paYlshOr - salmon, u-fgr to l-fgr, mod 
srt, sb-rd to rd, lse to wk cons, sil cmt, fr intgr 
por. tr hvy min. occ lse qtz grns.

Total Gas (units)0 200

Total Gas (units)0 200

Total Gas (units)0 200

Bit #: 4 
Make: Varel - PDC 
Type: FSY616P-F 
Size: 8.75 
Depth In: 10,220' 
Jets: 13X3, 12X3 
S/N: 4011244

Bit #: 5 
Make: Smith - PDC 
Type: X516 
Size: 6.12 
Depth In: 10,245' 
Jets: 13X2, 14X3 
S/N: JM9738

10,190

10,200

10,210

10,220

10,230

10,240

10,250

10,260

10,270

10,280

10,290

10,300

10,310

10,320

10,330

10,340

10,350

10,360

10,370

10,380

10,390

10,400

10,410

10,420

10,430

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

TD'd @ 10,235' @ 
22:47 on 4/26/19 
for intermediate 
casing.  Casing 
done 4/28/19. 
Cementing done 
4/28/19.  BOB @ 
15:36 MST 4/29/19.

Weight: 8.8 
Vis: 32

Weight: 8.8 
Vis: 32

Lyons 
10,219' MD 
9,228' TVD

MD: 10,300' 
INC: 6.0° 
AZM: 317.6° 
TVD: 9,308.11' 
VS: 3,635'

WOB: 22 
RPM: 40 
SPM: 51/52 
PP: 2,800 
GPM: 300

MD: 10,395' 
INC: 5.4° 
AZM: 323.0° 
TVD: 9,402.64' 
VS: 3,644'

L. Santanka 
10,351' MD 
9,359' TVD

TOOH @ 10,220' 
@ 06:17 MST on 
4/26/19 to change 
out bit.  BOB on 
4/26/19 @ 21:45 
MST.

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

10440: SS: salmon - peach, u-fgr to l-fgr, mod srt, 
sb-rd to rd, lse to wk cons, sil cmt, fr intgr por. tr 
hvy min

10460: SS: ltrd orng - peach, u-fgr to l-fgr, mod 
srt, sb-rd to rd, lse to wk cons, sil cmt, fr intgr 
por. tr hvy min

10480: SS: mod rd-brn, to rdorng, vfg, mod-w srt, 
sb-ang to sb-rd, occ ang, mod to fr cons, sil cmt, 
tt, occ lrg qtz grns. SH: dk red-rd brn, subblky, 
slty to scat grty txt, frm, occ imbd microxln PYR 
& scat MICA. 

10500: SH: mod rdbrn, subblky, slty to scat grty 
txt, frm, occ imbd microxln PYR & scat MICA. SS: 
dk rd-brn, vfg, mod-w srt, sb-ang to sb-rd, occ 
ang, mod to fr cons, sil cmt, tt, occ lrg qtz grns.

10520: SH: mod rdbrn, subblky, slty to scat grty 
txt, frm. SS: dk rd-brn, vfg, mod-w srt, sb-ang to 
sb-rd, occ ang, mod to fr cons, sil cmt, tt, occ lrg 
qtz grns.

10540: SS: mod rdbrn, vfg, mod-w srt, sb-ang to 
sb-rd, occ ang, mod to fr cons, sil cmt, tt, occ lrg 
qtz grns. SH: dk red-rd brn, subblky, slty to scat 
grty txt, frm. 

10560: SS: mod rdbrn, vfg, mod-w srt, sb-ang to 
sb-rd, occ ang, mod to fr cons, sil cmt, tt, occ lrg 
qtz grns. SH: dk red-rd brn, subblky, slty to scat 
grty txt, frm. 

10580: SS: mod rdbrn, vfg, mod-w srt, sb-ang to 
sb-rd, occ ang, mod to fr cons, sil cmt, tt, occ lrg 
qtz grns. SH: dk red-rd brn, subblky, slty to scat 
grty txt, frm. 

10600: SS: mod rdbrn, vfg, mod-w srt, sb-ang to 
sb-rd, occ ang, mod to fr cons, sil cmt, tt, occ lrg 
qtz grns. SH: dk red-rd brn, subblky, slty to scat 
grty txt, frm. 

10620: SS: mod rdorng to pnk-orng, vfg, mod-w 
srt, sb-ang to sb-rd, occ ang, mod to fr cons, sil 
cmt, tt, occ lrg qtz grns. SH: dk red-rd brn, 
subblky, slty to scat grty txt, frm.  Scat anhy.

10640: SS: med pnk-orng to med rdorng,  vfg to 
u-fg, mod-w srt, sb- sb-rd to sb-ang, mod to fr 
cons, sil cmt, v sl calc, tt, occ mica incl, tr lg qtz 
grns. ANHY: wht, lt-pnk, offwht, frm to mod sft, 
GYP: Op, mky, gy-wht.

Total Gas (units)0 200

Total Gas (units)0 200

Total Gas (units)0 200

10,410

10,420

10,430

10,440

10,450

10,460

10,470

10,480

10,490

10,500

10,510

10,520

10,530

10,540

10,550

10,560

10,570

10,580

10,590

10,600

10,610

10,620

10,630

10,640

10,650

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 10,489' 
INC: 4.2° 
AZM: 323.7° 
TVD: 9,496.31' 
VS: 3,651'

Gas Lag 
Depth: 10,500 
Strokes: 3,343 
Minutes: 32.45 
SPM: 52/51

Weight: 8.8 
Vis: 38

Weight: 8.8 
Vis: 38

MD: 10,584' 
INC: 2.5° 
AZM: 324.4° 
TVD: 9,591.14' 
VS: 3,656'

WOB: 23 
RPM: 40 
SPM: 51/52 
PP: 2,700 
GPM: 300

L. Santanka 
Shale 
10,488' MD 
9,495' TVD

Pump Sweep

Fountain 
10,595' MD 
9,605' TVD

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

10740: SS: med to lt pnk-orng, vfg, mod-w srt, 
sb-ang to ang, mod cons, calc cmt, tt. SH: 
orng-rd to brn-rd, sb-blk to sb-splt, frm, c to 
med txt, occ qtz incl. ANHY: pnk, wht,  offwht, 
sb-plty, xln txt.

10700: SS: med to lt pnk-orng, l-vfg to u-vfg,  
mod-w srt, sb-ang, mod cons, calc cmt, tt, abnt 
lg qtz grns. SH: med rd-brn, sb-blk, frm, gritty 
txt. ANYH: pnk-wht, frm to mod sft, amor.

10820: SS: med to lt pnk-orng, vfg to fg, mod-w 
srt, sb-ang to ang, w cons to mod w cons, pred sil 
cmt, tt. SH: rdorng to rdbrn, frm to mod sft, 
sb-blky to sb-splt, occ mica & qtz incl, tr hem & 
hvy min incl, wxy to metal lstr.

10840: SS: med to lt pnk-orng, vfg to fg, mod-w 
srt, sb-ang to ang, w cons to mod w cons, pred sil 
cmt, calc cmt ip, tr ferr cmt, tt, hvy mnrl incl. SH: 
rdorng to rdbrn, frm to mod sft, sb-blky to 
sb-splt, occ mica & qtz incl, tr hem & hvy min 
incl, wxy to metal lstr.

10860: SS: lt pnk-orng, pnk-wht, pred fg, occ vfg, 
sme mg, mod-srt, sb-ang, mod cons, occ fr cons, 
calc cmt, scat hvy mnrl incl, pred tt, scat fr intgr 
por. SH: rd-orng to rdbrn, sb-blky to sb-plty, frm, 
sc hvy min incl.

10780: SS: med to lt pnk-orng, vfg, mod-w srt, 
sb-ang to ang, mod cons, calc cmt, tt. SH: dk 
purprd to rdbrn, sb-blk, frm, gritty txt, sdy mtx, 
occ mica & hvy min incl. ANHY: frm, wht, sb-bnd 
struc, suc tx ip.

10720: SS: med to lt pnk-orng, occ med to 
dk-rdorng, vfg to fg, mod srt, sb-ang, w to mod 
w cons, pred sil cmt, scat cal cmt. SH: med rdbrn, 
sb-blky, frm, pred slty & sdy mtx. 

10680: SS: med pnk-orng to med rdorng,  vfg to 
u-fg, mod-w srt, sb- sb-rd to sb-ang, mod to fr 
cons, sil cmt, v sl calc, tt, occ mica incl, tr lg qtz 
grns. 

10660: SS: med pnk-orng to med rdorng,  vfg to 
u-fg, mod-w srt, sb- sb-rd to sb-ang, mod to fr 
cons, sil cmt, v sl calc, tt, occ mica incl, tr lg qtz 
grns. ANHY: wht, lt-pnk, offwht, frm to mod sft, 
GYP: Op, mky, gy-wht.

10760: ANHY: wht, lt-pnk, offwht, frm to mod sft, 
plty, to sb-tab, occ sb-blky, vf xln to suc. GYP: 
Op, mky, gy-wht, occ clr wi/euhed xl, frm to mod 
sft, bl-cky to sb-plty, cc b-plty. SS: lt orng-pnk, 
vfg, sb-ang, w srt, mod cons, calc cmt, tt. Scat  LS: 
lt beige, b ot gy, frm to brit, sb-blky, crptxl. FREE 
CALCTE.

10800: GYP: Op, mky, gy-wht, occ clr wi/euhed xl, 
frm to mod sft, blky to sb-plty, cc b-plty. ANHY: 
wht, lt-pnk, offwht, frm to mod sft, plty, to 
sb-tab, occ sb-blky, vf xln to suc.  SS: lt orng-pnk, 
vfg, sb-ang, w srt, mod cons, calc cmt, tt. Scat  LS: 
lt beige, b ot gy, frm to brit, sb-blky, crptxl. FREE 
CALCITE.

Total Gas (units)0 200

Total Gas (units)0 200

look over

look over

look over -  for LS or EVP

10,630

10,640

10,650

10,660

10,670

10,680

10,690

10,700

10,710

10,720

10,730

10,740

10,750

10,760

10,770

10,780

10,790

10,800

10,810

10,820

10,830

10,840

10,850

10,860

10,870

4/30/2019

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 8.7+ 
Vis: 39

WOB: 26 
RPM: 40 
SPM: 51/52 
PP: 2,500 
GPM: 300

MD: 10,773' 
INC: 1.8° 
AZM: 316.2° 
TVD: 9,780.02' 
VS: 3,663'

Weight: 8.8 
Vis: 39

Weight: 8.7 
Vis: 38

MD: 10,678' 
INC: 2.0° 
AZM: 323.6° 
TVD: 9,685.07' 
VS: 3,660'

Pump Sweep

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

10880: SS: lt pnk-orng, pnk-wht, fg to l-mg, occ 
cgr, intxl qtz incl,  mod-srt, sb-ang to sb-rd, fr to 
mod cons, calc cmt, intgr por ip. SH: rd-orng to 
rdbrn, sb-blky to sb-plty, frm, sc hvy min incl.

10920: SS: mod-rdorng, occ peach, pred mg, 
ranges from u-fg to l-cgr, scat v cgr, mod to p 
srt, sb-ang to ang, wk to fr cons, sil cmt, scat cal 
frags, p to fr intgr por ip. SH: rd-orng to rdbrn, 
sb-splt, occ flky, frm, qtz grn, hvy mnrl & mica 
incl, gritty to metal txt, occ sm txt. Scat free qtz 
grns & cht frags.

10900: SS: med pnk-orng, fg to l-mg, occ cgr, 
intxl qtz incl,  mod-srt, sb-ang to sb-rd, fr to mod 
cons, calc cmt, intgr por ip. SH: rd-orng to rdbrn, 
sb-blky to sb-plty, frm, sc hvy min & mica incl.

10940: SS: mod-orng-pnk, occ peach, pred mg, 
u-fg to l-cgr, , mod srt, sb-ang to ang, wk to fr 
cons, sil cmt, scat cal frags, p to fr intgr por ip. 
SH: rd-orng to rdbrn, sb-splt, occ flky, frm, qtz 
grn, hvy mnrl & mica incl, metal txt, occ sm txt. 
Scat free qtz grns & cht frags.

10960: SS: mod-rdorng, occ peach, fg to mgr, 
mod srt, sb-ang, fr cons, sil cmt, scat cal frags, p 
to fr intgr por ip. SH: rd-orng to rdbrn, sb-splt, 
occ flky, frm, imbd cal & mica, gritty to metal txt, 
occ sm txt. Scat free qtz grns & cht frags.

10980: SH: rd-orng to rdbrn, sb-blky to sb-splt, 
frm, f to gritty txt, mica, qtz & cal incl ip. SS: 
mod-rdorng, occ peach, pred fg  mod srt, 
sb-ang, fr cons, sil cmt.

11000: SS: peach, wht, trnsl, fg to mg, tr l-cg tr 
vfg, mod to p srt, sb-ang, lse to wk cons, pred sil 
cmt, occ hem cmt, pred intxl por, tr intgr por. 
SH: rd-orng to rdbrn, sb-blky to sb-splt, frm, f to 
gritty txt, mica, qtz & cal incl ip.

11020: SS: peach, wht, trnsl, fg to mg, tr l-cg tr 
vfg, mod to p srt, sb-ang, lse to wk cons, pred sil 
cmt, occ hem cmt, pred intxl por, tr intgr por. 
SH: rd-orng to rdbrn, sb-blky, frm, f to gritty txt, 
qtz incl ip.

11040: SS: peach, wht, trnsl, fg to mg, tr l-cg tr 
vfg, mod to p srt, sb-ang, lse to wk cons, pred sil 
cmt, occ hem cmt, pred intxl por, tr intgr por. 
ANHY: wht, lt-pnk, offwht, frm to mod sft, plty, 
to sb-tab, occ sb-blky, vf xln to suc. Free 
Hematite

11080: SS: peach, wht, trnsl, fg to mg, tr l-cg tr 
vfg, mod to p srt, sb-ang, lse to wk cons, pred cal 
cmt, occ hem cmt, pred intxl por, tr intgr por. 
ANHY: wht, lt-pnk, offwht, frm to mod sft, plty, 
to sb-tab, occ sb-blky, vf xln to suc.

11060: SS: peach - lt orng, wht, trnsl, fg to mg, tr 
l-cg tr vfg, mod to p srt, sb-ang, lse to wk cons, 
pred sil cmt, occ hem cmt, pred intxl por, tr intgr 
por. ANHY: wht, lt-pnk, offwht, frm to mod sft, 
plty, to sb-tab, occ sb-blky, vf xln to suc. Free 
Hematite

11100: SS: peach - orng, wht, trnsl, fg to mg, tr 
l-cg tr vfg, mod to p srt, sb-ang, lse to wk cons, 
pred cal cmt, pred intxl por, tr intgr por. ANHY: 
wht, lt-pnk, offwht, frm to mod sft, plty, to 
sb-tab, occ sb-blky, vf xln to suc. Scat lrg qtz grn

Total Gas (units)0 200

Total Gas (units)0 200

Distinct increase in grain size

10,850

10,860

10,870

10,880

10,890

10,900

10,910

10,920

10,930

10,940

10,950

10,960

10,970

10,980

10,990

11,000

11,010

11,020

11,030

11,040

11,050

11,060

11,070

11,080

11,090

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 8.7+ 
Vis: 39

MD: 10,868' 
INC: 1.7° 
AZM: 309.3° 
TVD: 9,874.97' 
VS: 3,665'

Weight: 8.7+ 
Vis: 40

Weight: 8.7+ 
Vis: 40

MD: 10,979' 
INC: 1.5° 
AZM: 331.3° 
TVD: 9,985.93' 
VS: 3,668'

MD: 11,073' 
INC: 1.7° 
AZM: 325.3° 
TVD: 10,079.90' 
VS: 3,671'

WOB: 19 
RPM: 40 
SPM: 51/52 
PP: 2,600 
GPM: 299

Gas Lag 
Depth: 11,000 
Strokes: 3,494 
Minutes: 33.92 
SPM: 51/52

Pump Sweep

TOOH: 11,021' @ 
04:30 MST on 
4/30/19 to change 
out HWDP.  BOB  
5/1/19 @ 2:26 MST.

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

11120: SS: peach, wht, trnsl, fg to mg, tr l-cg tr vfg, 
mod to p srt, sb-ang, lse to wk cons, pred cal cmt, 
pred intxl por, tr intgr por. SH: rd-orng to rdbrn, 
sb-blky to sb-splt, frm, f to gritty txt.

11100: SS: peach - orng, wht, trnsl, fg to mg, tr 
l-cg tr vfg, mod to p srt, sb-ang, lse to wk cons, 
pred cal cmt, pred intxl por, tr intgr por. ANHY: 
wht, lt-pnk, offwht, frm to mod sft, plty, to 
sb-tab, occ sb-blky, vf xln to suc. Scat lrg qtz grn

11140: SS: peach - lt orng - wht, v/f - fg , mod to p 
srt, sb-ang, lse to wk cons, pred cal cmt, pred 
intxl por, tr intgr por. SH: rd-orng to rdbrn, 
sb-blky to sb-splt, frm, f to gritty txt, mica incl. 
Scat lrg qtz grn.

11160: SS: peach - lt orng - wht, v/f - fg , mod to p 
srt, sb-ang, lse to wk cons, cal cmt, intxl por. SH: 
rd-orng to rdbrn, sb-blky, frm, f to gritty txt, 
mica incl. LS: off wht - v lt gy, fri, sb blky, crptxl, 
tt por. Scat lrg qtz grn.

11180: SS: lt orng - wht, v/f - fg , mod to p srt, 
sb-ang, lse to wk cons, cal cmt, intxl por. SH: 
rd-orng to rdbrn, sb-blky, frm, f to gritty txt, 
mica incl. LS: off wht - v lt gy, fri, sb blky, crptxl, 
tt por. Scat lrg qtz grn.

11220: SS: peach - lt orng - wht, v/f - fg , mod to p 
srt, sb-ang, lse to wk cons, cal cmt, intxl por. SH: 
rd-orng to rdbrn, sb-blky, frm, f to gritty txt, 
mica incl. LS: off wht - v lt gy, fri, sb blky, crptxl, 
tt por. Scat lrg qtz grn.

11200: SS: salmon - lt orng - wht, v/f - fg , mod to 
p srt, sb-ang, lse to wk cons, cal cmt, intxl por. 
SH: rd-orng to rdbrn, sb-blky, frm, f to gritty txt, 
mica incl. LS: off wht - v lt gy, fri, sb blky, crptxl, 
tt por. Scat lrg qtz grn.

11240: SS: lt orng - crm, v/f - fg, occ c grn, mod to 
p srt, sb-ang, lse to wk cons, cal cmt, intxl por. 
SH: rd-orng to rdbrn, sb-blky, frm, f to gritty txt, 
mica incl. LS: off wht - v lt gy, fri, sb blky, crptxl, 
tt por. Scat lrg qtz grn.

11260: SS: peach - lt orng - wht, v/f, occ c grn, 
mod to p srt, sb-ang, lse to wk cons, cal cmt, intxl 
por. SH: rd-orng to rdbrn, sb-blky, frm, f to gritty 
txt, mica incl. LS: off wht - v lt gy, fri, sb blky, 
crptxl, tt por. Scat lrg qtz grn.

11280: SS: orng - wht, v/f - fg , mod to p srt, 
sb-ang, lse to wk cons, cal cmt, intxl por. 
SH:rdbrn - dk rdbrn, sb-blky, frm, f to gritty txt, 
scat mica incl. LS: off wht - v lt gy, fri, sb blky, 
crptxl, tt por. Scat lrg qtz grn.

11300: SS: orng - wht - trnsl, v/f to f grn, occ med 
grn, mod to p srt, sb-ang, lse to wk cons, cal cmt, 
intxl por. SH: rdbrn - dk rdbrn, sb-blky, frm, f to 
gritty txt, abnt mica incl. LS: off wht - v lt gy, fri, 
sb blky, crptxl, tt por. Scat lrg qtz grn.

Total Gas (units)0 200

Total Gas (units)0 200

Total Gas (units)0 200

11,070

11,080

11,090

11,100

11,110

11,120

11,130

11,140

11,150

11,160

11,170

11,180

11,190

11,200

11,210

11,220

11,230

11,240

11,250

11,260

11,270

11,280

11,290

11,300

11,310

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Vis: 40

MD: 11,167' 
INC: 1.7° 
AZM: 334.8° 
TVD: 10,173.85' 
VS: 3,673'

Weight: 8.8 
Vis: 37

WOB: 23 
RPM: 40 
SPM: 51/52 
PP: 2,491 
GPM: 297

MD: 11,260' 
INC: 1.5° 
AZM: 341.7° 
TVD: 10,266.82' 
VS: 3,675'

Weight: 8.8 
Vis: 37

Weight: 8.8 
Vis: 38

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

11320: SS: lt orng - wht - trnsl, v/f to f grn, occ 
med grn, mod to p srt, sb-ang, lse to wk cons, cal 
cmt, intxl por. SH: rdbrn - dk rdbrn, sb-blky, frm, 
f to gritty txt, abnt mica incl. LS: off wht - v lt gy, 
fri, sb blky, crptxl, tt por. Scat lrg qtz grn.

11380: SS: rdorng - lt orng - wht , v/f to f grn, occ 
med grn, mod to p srt, sb-ang, lse to wk cons, cal 
cmt, intxl por. SH: rdbrn - dk rdbrn, sb-blky, frm, 
f to gritty txt, abnt mica incl. LS: off wht - v lt gy, 
fri, sb blky, crptxl, tt por. Scat lrg qtz grn.

11400: SS: lt orng - wht - lt red, occ trnsl, v/f to f 
grn, occ med grn, mod to p srt, sb-ang, lse to wk 
cons, cal cmt, intxl por. SH: rdbrn - dk rdbrn, 
sb-blky, frm, f to gritty txt, abnt mica incl. LS: off 
wht - v lt gy, fri, sb blky, crptxl, tt por. Scat lrg qtz 
grn.

11420: SS: lt orng - wht - trnsl, v/f to f grn, occ 
med grn, mod to p srt, sb-ang, lse to wk cons, cal 
cmt, intxl por. SH: med rdbrn - dk rdbrn, sb-blky, 
frm, f to gritty txt, abnt mica incl. LS: off wht - v 
lt gy, fri, sb blky, crptxl, tt por. Scat lrg qtz grn.

11440: LS: v lt pnk, offwht, v lt gy, fri, sb-flky to 
sb-splt, crptxl, chky to wxy txt, tr mica incl, v p 
por. Scat lrg qtz grn. SS: lt-orng to wht, occ trnsl, 
pred vfg, sme fg, mod srt, sb-ang, lse to wk cons, 
cal cmt, intxl por. SH: med rdbrn, sb-blky, fri, 
gritty to med txt, abnt mica incl. 

11480: SS: clr/trnsl & wht, occ v-lt orng occ wht, 
pred l-mg to l-cgr, scat fg, tr v cgr, mod-w srt, 
sb-rnd to rnd, v lse to wk cons, calc cmt, abnt g 
intr por. SH: med rdbrn, sb-flky to sb-splt, fri, 
gritty to med txt.

11460: LS: v lt pnk, lt-orng, offwht, v lt gy, fri, 
sb-flky to sb-splt, crptxl, chky to wxy txt, v p por. 
SS: lt-orng to wht, occ trnsl, vfg to fg, mod srt, 
sb-ang, lse to wk cons, cal cmt, intgr por. SH: 
med rdbrn, sb-flky to sb-blky, fri, gritty to med 
txt, abnt mica incl. 

11500: SH: rdorng to rdbrn, fri to bri, flky to 
sb-splt, f to med txt, occ gritty. SS: trnsl,wht, occ 
lt-orng, vfg to fg, mod srt, sb-ang, lse to wk cons, 
cal cmt, intgr por.

11520: SS:trnsl, wht, v lt-orng, fg, occ l-mg, mod w 
srt, sb-ang, v lse cons, calc cmt, intgr por. SH: 
rdorng to rdbrn, fri, flky to sb-splt, pred med txt. 
Abnt free mica.

11340: SS: lt orng - wht, occ trnsl, v/f to f grn, occ 
med grn, mod to p srt, sb-ang, lse to wk cons, cal 
cmt, intxl por. SH: rdbrn - dk rdbrn, sb-blky, frm, 
f to gritty txt, abnt mica incl. LS: off wht - v lt gy, 
fri, sb blky, crptxl, tt por. Scat lrg qtz grn.

11360: SS: lt orng - rdorng- wht, occ trnsl, v/f to f 
grn, occ med grn, mod to p srt, sb-ang, lse to wk 
cons, cal cmt, intxl por. SH: rdbrn - dk rdbrn, 
sb-blky, frm, f to gritty txt, abnt mica incl. LS: off 
wht - v lt gy, fri, sb blky, crptxl, tt por. Scat lrg qtz 
grn.

Total Gas (units)0 200

Total Gas (units)0 200

Total Gas (units)0 200

11,290

11,300

11,310

11,320

11,330

11,340

11,350

11,360

11,370

11,380

11,390

11,400

11,410

11,420

11,430

11,440

11,450

11,460

11,470

11,480

11,490

11,500

11,510

11,520

11,530

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

MD: 11,355' 
INC: 1.8° 
AZM: 338.0° 
TVD: 10,361.78' 
VS: 367'

Gas Lag 
Depth: 11,500 
Strokes: 3,645 
Minutes: 35.39 
SPM: 52/52

Weight: 8.8 
Vis: 37

Weight: 8.8 
Vis: 37

Weight: 8.8 
Vis: 37

MD: 11,450' 
INC: 0.5° 
AZM: 353.8° 
TVD: 10,456.76' 
VS: 3,679'

Weight: 8.8 
Vis: 37

WOB: 24 
RPM: 40 
SPM: 51/51 
PP: 2,784 
GPM: 297

Weight: 8.8 
Vis: 36

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

11540: SS: trnsl, wht, cr, v lt-orng, fg, occ l-mg, 
mod w srt, sb-ang, lse cons, calc cmt, intgr por. 
SH: rdorng to rdbrn, fri, flky to sb-splt, pred med 
txt. Abnt free mica.

11580: SS: trnsl, clr, wht, v lt-orng, mg to cgr, occ 
fg, occ v cgr, ang to sb-ang, mod to p srt, mod 
to low sphericity, wk cons, calc, intxl & intgr por. 
SH: lt to med rdorng, occ purprd, sb-blky to 
sb-splt, frm, abnt mica incl, gritty to med txt. LS: 
v lt g, occ offwht, sme v lt orng sb-blky, occ 
sb-plty, fri to ofrm, crptxl. 

11560: SS: trnsl, wht, clr, v lt-orng, fg, occ l-mg, 
mod w srt, sb-ang, lse cons, calc cmt, intgr por. 
SH: rdorng to rdbrn, fri, flky to sb-splt, pred med 
txt. Abnt free mica.

11700:  SH: lt to med rd-orng to brn-rd, frm to fri, 
sb-blky, occ sb-flky, pred gritty txt, abnt mica, 
hvy mnrl, qtz, & cal incl. LS: v ltgy to v lt-brn, occ 
lt orng-pnk, sb-blky to sb-splt, frm to brit, occ fri, 
crptxl. SS: clr, trnsl, occ wht, pred mg, occ fg, occ 
cgr, sb-ang, mod w srt, lse cons, calc cmt. Abnt 
free mica.

11680: SH: lt to med rd-orng to brn-rd, frm, 
sb-blky, scat  sb-flky, gritty txt, abnt mica, qtz, & 
cal incl. LS: v ltgy to v lt-brn, offwht, occ lt 
orng-pnk, sb-blky to sb-splt, frm to brit, occ fri, 
crptxl. SS: clr, trnsl, occ wht, pred mg, occ fg, occ 
cgr, sb-ang, mod w srt, lse cons, calc cmt. Abnt 
free mica.

11600: SH: lt to med rdorng, occ purprd, sb-blky 
to sb-splt, frm, abnt mica incl, gritty to med txt. 
LS: v lt g, occ offwht, sme v lt orng sb-blky, occ 
sb-plty, fri to ofrm, crptxl. 

11660: SH: lt to med rd-orng to brn-rd, frm, 
sb-blky, scat sb-flky, gritty to rough txt, abnt 
mica, hvy mnrl, qtz, & cal incl. LS: v ltgy to v 
lt-brn, offwht, occ lt orng-pnk, sb-blky to sb-splt, 
frm, crptxl. Abnt free mica.

11640: LS: wht to offwht, lt pnk-orng occ v lt-brn, 
sb-blky to sb-splt, fri to mod hd,crptxl, tt. SH: lt 
to med rd-orng to brn-rd, frm, sb-blky, scat 
sb-flky, gritty to rough txt, abnt mica, hvy mnrl, 
qtz, & cal incl. Abnt free mica.

11620: LS: wht to offwht, lt pnk-orng occ v lt-brn, 
sb-blky to sb-splt, fri to mod hd, crptxl, tt. SH: lt 
to med rd-orng to brn-rd, frm, sb-blky, scat 
sb-flky, gritty to rough txt, abnt mica, hvy mnrl, 
qtz, & cal incl. Abnt free mica. Scat SS grns.

11720: SS: pred trnsl, occ clr, wht, pred mgr, scat 
cgr, scat, u-fg, sb-ang to ang, mod sphericity, 
mod w srt, lse cons, calc cmt. LS: wht to offwht, 
pred sb-plty, frm,crptxl, tt. SH: brn-rd to rdorng, 
sb-blky, frm, gritty to rough txt, mica incl, calc.

11740: LS: wht to offwht, occ lt orng-pnk, pred 
sb-blky, occ sb-plty, scat blky, frm to mod hd, 
crptxl, tt. SH: brn-rd to rdorng, pred sb-blky, frm, 
gritty to rough txt, mica incl, calc. Scat free mica.

Total Gas (units)0 200

Total Gas (units)0 200

Total Gas (units)0 200

Abnt pump sweep fiber

11,510

11,520

11,530

11,540

11,550

11,560

11,570

11,580

11,590

11,600

11,610

11,620

11,630

11,640

11,650

11,660

11,670

11,680

11,690

11,700

11,710

11,720

11,730

11,740

11,750

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 8.8 
Vis: 38

Weight: 8.7+ 
Vis: 38

WOB: 20 
RPM: 40 
SPM: 52/52 
PP: 2,900 
GPM: 302

Weight: 8.8 
Vis: 36

MD: 11,638' 
INC: 0.9° 
AZM: 322.7° 
TVD: 10,644.74' 
VS: 3,681'

MD: 11,732' 
INC: 0.8° 
AZM: 331.3° 
TVD: 10,738.73' 
VS: 3,682'

Weight: 8.8 
Vis: 38

MD: 11,544' 
INC: 0.7° 
AZM: 341.8° 
TVD: 10,550.75' 
VS: 3,680'

Pump Sweep

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

11760: SH: brn-rd to rdorng, pred sb-blky, frm, 
gritty to rough txt, mica incl, calc. LS: lt 
orng-pnk, occ wht to offwht, pred sb-blky, occ 
sb-splt, mod hd to frm, crptxl, tt. SS grns, trnsl, 
clr, mg, w srt, ang.

11780: SH: brn-rd to rdorng, occ purp-gy, pred 
sb-blky, frm, gritty to rough txt, scat mica incl. SS 
trnsl, clr, mg, w srt, pred ang, calc cmt. LS: wht to 
offwht, pred sb-blky, occ sb-splt, mod hd to frm, 
crptxl, tt. 

11820: SH: mod rd-orng, mod purprd, occ 
purp-gy, sb-blky to splt to flky, frm to brit, occ 
mod hd, sm to gritty txt, occ imbd mica & qtz. 
QTZ & CHT frags: trnsp, occ trnsl, occ mky, scat 
pnk, pred cgr to mg, occ v-cgr, sb-ang to v-ang. 
Scat LS: v offwht to v lt-brn, sb-blky, hd, crptxl.

11800: SH: mod purp-gy, mod rd-orng, mod 
brn-rd, sb-blky to splt, frm to mod hd, med to 
gritty txt, imbd mica & qtz ip. SS: clr, wht, occ 
wht-pnk, mg to cgr, scat fg, mod srt, sb-ang, lse 
cons, tr wk cons, scat fr intgr por. LS: offwht to v 
lt-brn, sb-plty to sb-spt to sb-blky, frm to mod 
hd, crptxl.

11860: SS: trnsl, clr, scat peach, cgr to mg, mod w 
srt, ang to sb-ang, low sphericity, wk cons, pred 
sil cmt, scat cal frags. SH: rdorng, purprd, rd-brn, 
splt to sb-splt, occ sb-blky, frm, gritty to rough 
txt.

11840: SS: trnsl, clr, scat peach, cgr to mg, mod w 
srt, sb-ang to ang, mod to low sphericity, ls to wk 
cons, pred sil cmt, scat cal frags. SH: rdorng, 
purprd, rd-brn, splt to sb-splt, occ sb-blky, frm, 
gritty to rough txt.

11880: SS: peach-trnsl, trnsl, clr, scat yel-trnsl, cgr 
to mg, mod w srt, ang to v ang, low sphericity, 
wk cons, pred sil cmt, scat cal frags. SH: rdorng, 
purprd, rd-brn, sb-blky to sb-splt, frm, gritty to 
rough txt, imbd mica.

11900: SH: mod rd-orng to brn-rd, occ purp-rd, 
sb-blky to sb-splt, frm, slty, rough to slty txt. 
SS:(pred loose frags)trnsl, clr, occ wht, cgr to mg, 
mod srt, ang to sb-ang lse cons, sil cmt. 

11920: SH: mod rd-orng to brn-rd, sb-blky to 
sb-splt, frm, rough  txt abnt imbd mica. SS:(pred 
loose frags)trnsl, clr, occ lt orng, occ wht, pred 
mg, occ cgr, mod srt, ang to sb-ang lse cons, sil 
cmt. Free Mica.

11940: SH: mod rd-orng to brn-rd, sb-blky to 
sb-splt, frm, rough  txt abnt imbd mica. SS:(pred 
loose frags)trnsl, clr, occ lt orng, occ wht, pred 
mg, occ cgr, mod srt, ang to sb-ang lse cons, sil 
cmt. Free Mica.

11960: SH: mod to dk rd-brn, occ rd-orng, sb-blky 
to sb-splt, frm, rough txt. Scat SS:(pred loose 
frags)trnsl, clr, pred mg, ang to sb-ang lse cons, 
non-calc.

11963: AA

Total Gas (units)0 200

Total Gas (units)0 200

11,730

11,740

11,750

11,760

11,770

11,780

11,790

11,800

11,810

11,820

11,830

11,840

11,850

11,860

11,870

11,880

11,890

11,900

11,910

11,920

11,930

11,940

11,950

11,960

11,970

5/2/19

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

Weight: 8.8 
Vis: 38

Weight: 8.8 
Vis: 38

Pump Sweep

MD: 11,827' 
INC: 0.9° 
AZM: 319.0° 
TVD: 10,833.72' 
VS: 3,683'

MD: 11,903' 
INC: 1.0° 
AZM: 320.7° 
TVD: 10,909.71' 
VS: 3,684'

Weight: 8.8 
Vis: 39

MD: 11,963' 
INC: 1.0° 
AZM: 320.7° 

Projection 
to Bit:

WOB: 24 
RPM: 41 
SPM: 52/52 
PP: 2,950 
GPM: 302

Weight: 8.8 
Vis: 38

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100



R20T (OHMM)
0.2 2 20 200 2E3

R30T (OHMM)
0.2 2 20 200 2E3

R40T (OHMM)
0.2 2 20 200 2E3

R60T (OHMM)
0.2 2 20 200 2E3

R85T (OHMM)
0.2 2 20 200 2E3

RTAT (OHMM)
0.2 2 20 200 2E3

Sandstone Neutron Porosity (ratio) -0.10.4
PE (barns/electron)0 10

Sandstone Density Porosity (ratio) -0.30.3

Wirelogging Complete 5/3/2019 
7:00 MST.

Total Gas (units)0 200

11,950

11,960

11,970

11,980

11,990

12,000

12,010

12,020

ROP (ft/hr)0 200
Gamma Ray-MWD (API)0 300

Gamma Ray-Wireline (API)0 300
Density Caliper (in)4 14

DST Uphole Tension (pounds) 010000
Spontaneous Potential (millivolts) -200200

TD @ 11,963' MD 06:53 MST 
05/02/2019 due to low ROP.

AZM: 320.7° 
TVD: 10,969.70' 
VS: 3,685'

WOB (klb)0 100
ROTARY (rpm)0 100

PUMP PRESSURE (psi)0 5000
FLOW-IN RATE (galUS/min)0 100
TOP DRIVE TORQUE (ft-lbf)0 30000

MUD VOLUME (bbl)0 1000
Diff Press (psi)0 1000

Gain Loss-100 100


