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SPOTTED STAINING
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DEAD
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Other Symbols

SILTSTONE STRINGER

SHALE STRINGER

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

LIMESTONE STRINGER
GYPSUM STRINGER
DOLOMITE STRINGER

COAL STRINGER
BENTONITE STRINGER
ANHYDRITE STRINGER

Stringer

TUFFACEOUS

SILTY

SILICEOUS

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

GYPSIFEROUS

GLAUCONITE

FERRUGINOUS

FERRUGINOUS PELLET

FELDSPAR

DOLOMITIC
COAL - THIN BEDS
CHTLT
CHTDK
CARBONACEOUS FLAKES
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
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CEMENT
METAMORPHIC
IGNEOUS
TUFF
BENTONITE
TILL

BRECCIA
CONGLOMERATE
SANDSTONE
SILTSTONE
SHALE COLORED
SHALE GRAY

SHALE
CLAYSTONE
MARLSTONE

COAL
CHERT
DOLOMITE

LIMESTONE
SIDERITE or LIMONITE
SALT
GYPSUM
ANHYDRITE

UNKNOWN

Rock Types

Other

Empirica, LLC.
6360 W Sam Houston Pkwy N
Suite 100
Houston, TX 77041

Address

Dominic Pitre / Nicholas WatkiinsLogger Names

2-man Logging
On Site Geosteering

Services Provided

Start: 11-20-15
Standby: 11-19-15
TD: TBD

Comments

ML-113Equipment



GRAINSTONEWIRELINE TESTED - RTFAULTMOLDIC



5000-5060 SS: off wh-lt 
gy, rr lt brn ip, occ dk gy 
sltst strg & incl, mod srtd, 
pred vf-f gr, med frm-frm 
sli fri pred gr sup cls 
cons wi arg cmt, rr dolc 
strg ip, tr gn glau, sl-l 
mod calc

5060-5120 SS: off wh-lt 
gy, rr-occ gy-dk gy-gy brn 
sltst strg & incl, mod srtd 
vf-f sb ang-sb rd grs, 
med frm-frm sli fri gr sup 
cls cons wi arg cmt, rr 
silc cmt ip, rr mtx sup cls 
ip, rr dolc strg ip, tr gn 
glau, sl-l mod calc

5120-5180 SS: off wh-lt 
gy, rr lt brn ip, occ dk gy 
sltst strg & incl, mod srtd, 
pred vf-f gr, med frm-frm 
sli fri pred gr sup cls 
cons wi arg cmt, rr silc ip, 
tr gn glau, tr vf pyr, rr dolc 
strg ip, sl-l mod calc

Bit #: 2 
Type: MDi516 
Size: 7 7/8 
Depth In: 1,560' 
Jets: 8*10  
S/N: JK9137

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

Logaritmic Scale 1- 10,000 
units

MW 8.5

26u

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

5,160

GAMMA (units)0 200ROP (min/ft)0 3

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

Extraction OG Janssen #8

100 units = 10% methane

Depths Correspond to 
Driller's Pipe Tally

MD: 5,100' 
TVD: 5,037.86' 
Inclination: 6.7°  
Azimuth: 29.05° 
VS: -316.47'

Weld County, Colorado
Spud Date: 11-19-15
Surface Casing @ 1,543'
2-man Logging / Geosteering 
Began: 11-19-15

MD: 5,005' 
TVD: 4,943.57' 
Inclination: 7.33°  
Azimuth: 28.03° 
VS: -311.48'

ImagesInterp 
Lith

Lithology Descriptions

C4 
C3 
C2 
C1 

GAS 
Total Gas & Chromatograph

% Lith

 D
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th
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ab
els 

GAMMA 
ROP 

ROP



5180-5240 SS: off wh-lt 
gy, rr-occ gy-dk gy-gy brn 
sltst strg & incl, mod srtd 
vf-f sb ang-sb rd grs, 
med frm-frm sli fri gr sup 
cls cons wi arg cmt, rr 
silc cmt ip, rr mtx sup cls 
ip, rr dolc strg ip, tr gn 
glau, sl-l mod calc

5120-5180 SS: off wh-lt 
gy, rr lt brn ip, occ dk gy 
sltst strg & incl, mod srtd, 
pred vf-f gr, med frm-frm 
sli fri pred gr sup cls 
cons wi arg cmt, rr silc ip, 
tr gn glau, tr vf pyr, rr dolc 
strg ip, sl-l mod calc

5240-5300 SS (90%): off 
wh-lt gy, mod srtd, pred 
vf-f gr, med frm-frm sli fri 
pred gr sup cls cons wi 
arg cmt, rr silc ip, tr gn 
glau, tr vf pyr, rr dolc strg 
ip, sl-l mod calc, wi 10% 
SLTST: gy-dk gy-blk, pred 
ang-plty ctgs, silc, non 
calc, wi tr-rr vf pyr, occ u f 
pyr strg ip

5300-5360 SS (90%): off 
wh-lt gy, mod srtd, pred 
vf-f gr, med frm-frm sli fri 
pred gr sup cls cons wi 
arg cmt, rr silc ip, tr gn 
glau, tr vf pyr, rr dolc strg 
ip, sl-l mod calc, wi 10% 
SLTST: gy-dk gy-blk, 
med-hi fis ang-plty silc 
ctgs, wi tr-rr vf pyr, occ u f 
pyr strg ip, non calc

5360-5420 SS (90%): off 
wh-lt gy, mod srtd, pred 
vf-f gr, med frm-frm sli fri 
pred gr sup cls cons wi 
arg cmt, rr silc ip, tr gn 
glau, tr vf pyr, rr dolc strg 
ip, sl-l mod calc, wi 10% 
SLTST: gy-dk gy-blk, pred 
ang-plty ctgs, silc, non 
calc, wi tr-rr vf pyr, occ u f 
pyr strg ip

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

49u

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

5,380

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

WOB: 35Klbs 
Rotary: 66RPM 
Strokes: 240SPM 
Pump Rate: 690GPM

MD: 5,290' 
TVD: 5,226.91' 
Inclination: 4.23°  
Azimuth: 17.95° 
VS: -323.44'

MD: 5,195' 
TVD: 5,132.29' 
Inclination: 5.92°  
Azimuth: 24.9° 
VS: -320.72'



5360-5420 SS (90%): off 
wh-lt gy, mod srtd, pred 
vf-f gr, med frm-frm sli fri 
pred gr sup cls cons wi 
arg cmt, rr silc ip, tr gn 
glau, tr vf pyr, rr dolc strg 
ip, sl-l mod calc, wi 10% 
SLTST: gy-dk gy-blk, pred 
ang-plty ctgs, silc, non 
calc, wi tr-rr vf pyr, occ u f 
pyr strg ip

5420-5480 SS (90%): off 
wh-lt gy, mod srtd, pred 
vf-f gr, med frm-frm sli fri 
pred gr sup cls cons wi 
arg cmt, rr silc ip, tr gn 
glau, tr vf pyr, rr dolc strg 
ip, sl-l mod calc, wi 10% 
SLTST: gy-dk gy-blk, 
med-hi fis ang-plty silc 
ctgs, wi tr-rr vf pyr, occ u f 
pyr strg ip, non calc

5480-5540 SS (85%): off 
wh-lt gy, pred vf-f mod 
srtd sb rd grs, med 
frm-frm sli fri pred gr sup 
cls cons wi arg cmt, rr 
silc ip, tr vf pyr, sl-l mod 
calc, wi 15% SLTST: pred 
gy-dk gy ang-plty ctgs, 
silc, non calc, wi tr-rr vf 
pyr strg ip

5540-5600 SS (80%): off 
wh-lt gy, pred vf-f sb 
ang-sb rd mod srtd grs, 
med frm-frm sli fri pred gr 
sup cls cons wi arg cmt, 
mtx sup cls ip, rr silc cmt, 
tr vf pyr, sl-l mod calc, wi 
20% SLTST: pred gy-dk 
gy ang-plty ctgs, silc, non 
calc, wi tr-rr vf pyr strg ip

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

MW 8.5

57u

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

5,600

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

WOB: 35Klbs 
Rotary: 66RPM 
Strokes: 239SPM 
Pump Rate: 688GPM

WOB: 36Klbs 
Rotary: 66RPM 

MD: 5,481' 
TVD: 5,417.66' 
Inclination: 0.72°  
Azimuth: 61.03° 
VS: -326.59'

MD: 5,576' 
TVD: 5,512.66' 
Inclination: 0.62°  
Azimuth: 205.9° 
VS: -326.9'

MD: 5,385' 
TVD: 5,321.72' 
Inclination: 3.02°  
Azimuth: 23.31° 
VS: -325.21'



5600-5660 SS (75%): off 
wh-lt gy, pred vf-f mod 
srtd sb rd grs, med 
frm-frm sli fri pred gr sup 
cls cons wi arg cmt, rr 
silc ip, tr vf pyr, sl-l mod 
calc, wi 25% SLTST: pred 
gy-dk gy ang-plty ctgs, 
silc, non calc, wi tr-rr vf 
pyr strg ip

5660-5720 SS (75%): off 
wh-lt gy, pred vf-f sb 
ang-sb rd mod srtd grs, 
med frm-frm sli fri pred gr 
sup cls cons wi arg cmt, 
mtx sup cls ip, rr silc cmt, 
tr vf pyr, sl-l mod calc, wi 
25% SLTST: pred gy-dk 
gy ang-plty ctgs, silc, non 
calc, wi tr-rr vf pyr strg ip

5720-5780 SS (75%): off 
wh-lt gy, pred vf-f mod 
srtd sb rd grs, med 
frm-frm sli fri pred gr sup 
cls cons wi arg cmt, rr 
silc ip, tr vf pyr, sl-l mod 
calc, wi 25% SLTST: pred 
gy-dk gy ang-plty ctgs, 
silc, wi tr-rr vf pyr strg ip, 
non calc

5780-5840 SS (75%): off 
wh-lt gy, pred vf-f sb 
ang-sb rd mod srtd grs, 
med frm-frm sli fri pred gr 
sup cls cons wi arg cmt, 
mtx sup cls ip, rr silc cmt, 
tr vf pyr, sl-l mod calc, wi 
25% SLTST: pred gy-dk 
gy ang-plty ctgs, silc, non 
calc, wi tr-rr vf pyr strg ip

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

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

5,820

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

Rotary: 66RPM 
Strokes: 240SPM 
Pump Rate: 689GPM

WOB: 36Klbs 
Rotary: 66RPM 
Strokes: 240SPM 
Pump Rate: 689GPM

MD: 5,672' 
TVD: 5,608.65' 
Inclination: 1.38°  
Azimuth: 236.95° 
VS: -325.76'

MD: 5,767' 
TVD: 5,703.62' 
Inclination: 1.15°  
Azimuth: 213.14° 
VS: -324.36'



5780-5840 SS (75%): off 
wh-lt gy, pred vf-f sb 
ang-sb rd mod srtd grs, 
med frm-frm sli fri pred gr 
sup cls cons wi arg cmt, 
mtx sup cls ip, rr silc cmt, 
tr vf pyr, sl-l mod calc, wi 
25% SLTST: pred gy-dk 
gy ang-plty ctgs, silc, non 
calc, wi tr-rr vf pyr strg ip

5840-5900 SS (70%): off 
wh-lt gy, pred vf-f mod 
srtd sb rd grs, med 
frm-frm sli fri pred gr sup 
cls cons wi arg cmt, rr 
silc ip, tr vf pyr, sl-l mod 
calc, SLTST (30%): pred 
gy-dk gy ang-plty ctgs, 
silc, non calc, wi tr-rr vf 
pyr strg ip

5900-5960 SS (70%): off 
wh-lt gy, pred vf-f sb 
ang-sb rd mod srtd grs, 
med frm-frm sli fri pred gr 
sup cls cons wi arg cmt, 
mtx sup cls ip, rr silc cmt, 
tr vf pyr, sl-l mod calc, 
30% SLTST: pred gy-dk 
gy ang-plty ctgs, silc, wi 
tr-rr vf pyr strg ip, non calc

5960-6020 SS (70%): off 
wh-lt gy, pred vf-f sb 
ang-sb rd mod srtd grs, 
med frm-frm sli fri pred gr 
sup cls cons wi arg cmt, 
mtx sup cls ip, rr silc cmt, 
tr vf pyr, sl-l mod calc, 
30% SLTST: pred gy-dk 
gy ang-plty ctgs, silc, wi 
tr-rr vf pyr strg ip, non calc

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

65u

66u

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

6,040

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

MD: 5,862' 
TVD: 5,798.61' 
Inclination: 1.21°  
Azimuth: 165.87° 
VS: -324.18'

WOB: 35Klbs 
Rotary: 66RPM 
Strokes: 240SPM 
Pump Rate: 689GPM



6020-6080 SS (70%): off 
wh-lt gy, pred vf-f sb 
ang-sb rd mod srtd grs, 
med frm-frm sli fri pred gr 
sup cls cons wi arg cmt, 
mtx sup cls ip, rr silc cmt, 
tr vf pyr, sl-l mod calc, 
30% SLTST: pred gy-dk 
gy ang-plty ctgs, silc, wi 
tr-rr vf pyr strg ip, non calc

6080-6140 SS (70%): off 
wh-lt gy, pred vf-f sb 
ang-sb rd mod srtd grs, 
med frm-frm sli fri pred gr 
sup cls cons wi arg cmt, 
mtx sup cls ip, rr silc cmt, 
tr vf pyr, sl-l mod calc, 
30% SLTST: pred gy-dk 
gy ang-plty ctgs, silc, wi 
tr-rr vf pyr strg ip, non calc

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

76u

65u

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

6,260

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200

DP @ 6,200'

WOB: 34Klbs 
Rotary: 66RPM 
Strokes: 240SPM 
Pump Rate: 689GPM



GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

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

6,480

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200



GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

GAS (units)
1 10 100 1,0001E4

C1-C4 (PPM)
100 1,000 1E4 1E5 1E6

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

ROP (min/ft)0 3
GAMMA (units)0 200

ROP (min/ft)0 3
GAMMA (units)0 200


