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Engineering

VUGGY

PINPOINT

ORGANIC

MOLDIC

INTEROOLITIC

INTERCRYSTALLINE

FRACTURE

FENESTRAL

EARTHY

Porosity

SPOTTED STAINING

QUESTIONABLE

EVEN

DEAD

Oil Show

Other Symbols

GLAUCONITEARGILLACEOUSFOSSIL

Accessories

Seal

Pressure

Gas

Water

Core

Condensate

Error

Note

Oil

Zone Color Coding

Scale: 5" / 100'
Measured Depth Log

GEL / POLYMERType of Drilling Fluid

S CANYON GROUP, CAMEO COALS, ROLLINS, COZZETTE, CORCORAN, DAKOTA, MANCOSFormation

9360'Total Depth9360To577Logged Interval

7,549'K.B. Elevation7,531'Ground Elevation

LAT: 39.11241°N
LONG: 107.39938° W NAD 83

Surface Coordinates

6/27/2015
Spud Date

05-051-06045API Number

USACountry

7/24/2015Drilling Completed

BULL MOUNTAIN - #7819Field

59050001AFE #

AZTEC 777Rig Number

GUNNISONCountyCOLORADOState

1,847' FSL, 1,848' FWL, SEC. 12, T11S, R90WLocation

Falcon Seaboard 11-90-12 #3Well Name



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

Fossils

BENTONITE
TILL
BRECCIA
CONGLOMERATE
ARG SANDSTONE

SANDSTONE
ARG SILTSTONE
SILTSTONE
SHALE COLORED
BROWN SHALE
RED SHALE
SHALE GRAY
SHALE

CLAYSTONE
MARLSTONE

COAL
CHERT
DOLOMITE
LIMESTONE
ARG LIMESTONE
SIDERITE or LIMONITE

SALT
GYPSUM
ANHYDRITE

UNKNOWN
Smectite
Illite
CALCITE
QUARTZ

Rock Types

Geologist

533 Bogart Lane, Unit A
Grand Junction, CO 81505
(970) 424-5162 Office

Address

FIELD GEO SERVICES, INC.Company

MIKE NEVILLE, TREVOR BURRELLName

Operator

100 Waugh Drive # 400
Houston, TX 77007
Phone: (713) 951-0100

Address

SG INTERESTSCompany



577 - 600: SS: modRdOr - Wh, w cons, v/fn to fn grn, 

subang to rnd, w to mody srtd, sil cmt, imbd MICA, tt por, 

fnt brilGn min flor, fnt drkYl o flor, strmg cut.

720 - 750: SS: Wh - v/ltGy, un to lsey cons, fn to med grn, 

ang to subang, mody srtd, no cmt, imbd MICA, free QTZ & 

free MICA, no min flor.

690 - 720: SS: Wh - ltBn, w cons, crs to v/fn grn, subang, p 

srtd, sil to calc cmt, imbd MICA & FLD, free MICA & free 

QTZ, fnt ltOr min flor.

660 - 690: SS: v/ltGy - Wh, w cons, v/fn to med grn, 

subang, mody srtd, sil cmt, imbd MICA & FLD, free MICA 

& free QTZ, no stn.

630 - 660: SS: ltGy - tr Wh, mod cons, med to v/fn grn, ang 

to subang, p srtd, sil cmt, imbd MICA & FLD, no stn.

600 - 630: SS: v/ltGy - occ modRdOr, mod cons, v/fn to 

med grn, subang to rnd, p srtd, sil cmt, imbd MICA, free 

MICA, no stn, fnt brilGn min flor.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

7.5 u

WOB: 14.2 klb 
PP: 1435 psi 
SPM: #2 129 
ROP: 15.5ft/hr

WOB: 12.4 klb 
PP: 1170 psi 
SPM: #2 126 
ROP: 91.7ft/hr

Bit #: 2 
Size: 12 1/4 " 
Manufacture: REED 
Serial #: A170716 
Type: DSH616D-J1 
Depth In: 577 ' MD

577' - Pump #2

MD: 735 ' 
TVD: 735 ' 
Inclination: 1.49 ° 
Azimuth: 27.4 °

FGS loggers on 
location on 6/26/2015 
for Rig Up. Using MSI 
Redbox Gas dection. 
Began drilling 
Intermediate section @ 
15:00 hrs on 6/27/15 
from 577'.

Lag Depth: 620 
Min:: 8.52 
Strokes:: 783

540

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

GR   (api)0 100

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 100

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 100

Lithology Descriptions% Lith
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900 - 930: SLTST: medltGy, frm to occ hd, v/fn grn, w srtd, 

sil cmt, tr imbd CLAY, tt por, scat ss intbds aa, no stn, no 

min flor, no o flor, no cut, no rng.

870 - 900: SS: Wh - v/ltGy, pred un to scat mod cons, fn to 

crs grn, subang to ang, p srtd, arg cmt ip, imbd MICA & rk 

frags w/ scat FLD, scat free QTZ, g intgr por, occ sltst 

intbds, no stn, no min flor, no o flor, no cut, no rng.

930 - 960: SS: Wh - v/ltGy, occ clr, scat lt gy brn, pred 

uncons, scat mod cons, fn to crs grn, subang to ang, p srtd, 

arg cmt ip, predy qtzs, imbd MICA & rk frags w/ scat FLD 

and sltst grns, occ free mica, g intgr por, occ sltst intbds, 

no stn, no min flor, no o flor, no cut, no rng.

960 - 990: SS: ltGy - Wh, mod to lsey cons, fn to med to 

scat crs grn, subrnd to subang, mody to p srtd, arg to scat 

calc cmt, imbd MICA & FLD w/ tr GLAU, occ free QTZ & 

free MICA, g intgr - tt por ip, no stn; n SLTST: mod brn, frm 

to occ hd, v/fn grn, w srtd, sil cmt, tr imbd CLAY, tt por; no 

stn, no min flor, no o flor, no cut, no rng.

810 - 840: SS: v/ltGy - modRdBn, lsey cons, med to fn grn, 

subang, mody srtd, sil cmt, imbd FLD, fnt brilGn min flor.

840 - 870: SS: Wh - ltGy, un cons, med grn, subang, mody 

srtd, no cmt, imbd MICA & FLD, free QTZ & free MICA.

780 - 810: SS: medltGy, w cons, v/fn grn, rnd, w srtd, sil 

cmt, imbd MICA & FLD, fnt brilGn min flor.

750 - 780: SS: Wh - ltBn, mod cons, crs to fn grn, subang 

to w/rnd, mody srtd, sil to calc cmt, imbd MICA & FLD, fnt 

ltOr min flor.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

11.4 u

8.7 u

10 u

8.7 u

Mud data 
917.2 ' MD 
WT: 8.9 ppg 
FV: 41

Mud data 
940 ' MD 
WT: 9.0 ppg 
FV: 40 
Solids: 3 % 
Cake: 2 
pH: 9 
Cl: 700 mg/l

WOB: 13.6 klb 
PP: 1444 psi 
SPM: #1 112 
ROP: 8.8ft/hr

WOB: 10.2 klb 
PP: 1450 psi 
SPM: #2 130 
ROP: 97.2ft/hr

MD: 800 ' 
TVD: 800 ' 
Inclination: 1.9 °

875' - Pump #1

793'  6/28/2015

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

GR   (api)0 100

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 100

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 100



960 - 990: SS: ltGy - Wh, mod to lsey cons, fn to med to 

scat crs grn, subrnd to subang, mody to p srtd, arg to scat 

calc cmt, imbd MICA & FLD w/ tr GLAU, occ free QTZ & 

free MICA, g intgr - tt por ip, no stn; n SLTST: mod brn, frm 

to occ hd, v/fn grn, w srtd, sil cmt, tr imbd CLAY, tt por; no 

stn, no min flor, no o flor, no cut, no rng.

990 - 1020: SLTST: medltGy, frm to occ hd, v/fn grn, w 

srtd, sil cmt, tr imbd CLAY, tt por, scat imbd mica, no stn, 

no min flor, no o flor, no cut, no rng. SS: v/ltGy - occ Wh, 

mod to w cons, fn to med to scat crs grn, silty ip, subang to 

ang, p to occ mody srtd, pred sil to occ arg cmt, imbd 

MICA & FLD, tr free QTZ & tr free MICA, tt - tr intgr por, 

no stn, no min flor, no o flor, no cut, no rng. SH: medgy to 

meddrkGy, subblky to subsplt, slty txt, frm to occ fri, silty, 

grdg to sh ip.

1020 - 1050: SH: medgy to meddrkGy, predy subsplt to occ 

subblky, slty txt, frm to occ fri, clayey, silty ip, grdg to sh 

ip; SLTST: medltGy to occ lt brn, frm to occ hd, v/fn grn, w 

srtd, sil cmt, clayey ip, tt to occ pp por, tr imbd mica, no 

stn, no min flor, no o flor, fnt flash cut, lt PaYl rng; SS: 

v/ltGy to Wh, mod, fn to med to scat crs grn, subang to ang, 

p srtd, arg cmt, scat imbd MICA & FLD, tr free MICA, tt - tr 

intgr por, no stn, no min flor, no o flor, no cut, no rng.

1050 - 1080: SLTST: ltGy, frm, v/fn grn, v/w srtd, sil cmt, 

imbd MICA, no min flor, no o flor, fnt paYl rng.  SS: Wh, 

mod cons, med to fn grn, subang to rnd, mody srtd, sil cmt, 

imbd FLD & MICA, free MICA, fracd por, no stn, no min 

flor, paYl rng.

1080 - 1110: SLTST: medltGy - Blk, frm, v/fn to fn grn, w 

srtd, pred sil to calc cmt, tr imbd MICA, intgr por, no stn, 

no min flor, g flsh cut, mod drkYl rng.

1110 - 1140: SLTST: medltGy, fri, v/fn grn, v/w srtd, sil 

cmt, tt por, no stn, fnt ltPk min flor, no o flor, strmg cut, lt 

briYl rng.  SS: ltGy, mod cons, v/fn to fn grn, rnd, w srtd, sil 

cmt, imbd MICA, fracd por, no stn, no min flor, no o flor, no 

cut.  SH: modRd, subblky, smth txt, sft, tr imbd MICA.

1140 - 1170: SS: v/ltGy, lsey cons, med to fn grn, subang, 

w srtd, sil cmt, imbd MICA & FLD, free QTZ & free MICA, 

fracd por, no stn, no min flor, lzy cut, fnt paYl rng.  SLTST: 

ltGy, frm, v/fn grn.

1170 - 1200: SS: ltGy - modRd, lsey to mod cons, crs to 

med grn, ang to subang, mody srtd, sil cmt, imbd FLD & 

MICA w/ PYR, free QTZ & free PYR w/ free MICA, fracd 

por, no stn, no min flor, no o flor, no cut, fnt paYl rng.  

SLTST: ltGy, frm, v/fn grn, v/w srtd, sil cmt, tt por, no stn, 

no min flor, no o flor, no cut, fnt paYl rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

26.4 u

16.5 u

21.5 u

21.9 u

15.2 u

Mud data 
981 ' MD 
WT: 8.9 ppg 
FV: 39

Mud data 
1,008 ' MD 
WT: 9 ppg 
FV: 42

WOB: 14 klb 
PP: 1515 psi 
SPM: #1 - 111 
ROP: 24.5ft/hr

Mud data 
1,059 ' MD 
WT: 9.0 ppg 
FV: 40

MD: 1,030 ' 
Inclination: 1.4 °

1,080' MD 
OHIO CREEK

WOB: 14.2 klb 
PP: 1750 psi 
SPM: #1 115 
ROP: 67.4ft/hr

MD: 978 ' 
TVD: 978 ' 
Inclination: 1.67 ° 
Azimuth: 42.7 °

Lag Depth: 1,020 
Min:: 12.5 
Strokes:: 1,133

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

1,110

1,120

1,130

1,140

1,150

1,160

1,170

1,180

1,190

GR   (api)0 100

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 100

ROP   (min/ft)0 3
WOB   (klbs)0 40



1170 - 1200: SS: ltGy - modRd, lsey to mod cons, crs to 

med grn, ang to subang, mody srtd, sil cmt, imbd FLD & 

MICA w/ PYR, free QTZ & free PYR w/ free MICA, fracd 

por, no stn, no min flor, no o flor, no cut, fnt paYl rng.  

SLTST: ltGy, frm, v/fn grn, v/w srtd, sil cmt, tt por, no stn, 

no min flor, no o flor, no cut, fnt paYl rng.

1200 - 1230: SS: Wh, un cons, med to crs grn, ang to 

subang, mody srtd, no cmt, imbd FLD & MICA, free QTZ & 

free MICA, mldc por, no stn, no min flor, no o flor, no cut, 

no rng.  SLTST: medltGy, frm, v/fn grn, v/w srtd, sil cmt, 

imbd MICA, fracd por, no stn, no min flor, no o flor, no cut, 

no rng.

1230 - 1260: SS: Wh - modRd, un cons, crs to med grn, 

subang, mody srtd, no cmt, imbd MICA, free QTZ, fracd 

por, no stn, no min flor, no o flor, no cut, no rng.  SLTST: 

medltGy, frm, v/fn grn.

1260 - 1290: SS: Wh - modRdOr, lsey cons, med to crs 

grn, subang, mody srtd, no cmt, imbd FLD & MICA, free 

QTZ, fracd por, no stn, no min flor, no o flor, no cut, fnt 

paYl rng.  SS: Wh - modRdOr, lsey cons, med to crs grn, 

subang, mody srtd, no cmt, imbd FLD & MICA, free QTZ, 

fracd por, no stn, no min flor, no o flor, no cut, fnt paYl rng.

1290 - 1320: SS: Wh - modRdOr, un cons, fn to crs grn, 

subang to rnd, p srtd, no cmt, imbd MICA & FLD w/ PYR, 

free PYR & free QTZ w/ free MICA, fracd por, no stn, no 

min flor, no o flor, lzy cut, fnt briYl rng.  SLTST: ltGy, frm, 

v/fn grn, v/w srtd, sil cmt, imbd MICA, tt por, no stn, no min 

flor, no o flor, lzy cut, fnt briYl rng.  SH: modRd, blky, med 

txt, frm, imbd MICA.

1320 - 1350: SS: Wh - paYlshOr, un to lsey cons, crs to 

med grn, subang, w srtd, sil cmt, imbd MICA & FLD, free 

MICA & free QTZ, fracd por, no stn, no min flor, no o flor, 

weak lzy cut, fnt paYl rng.  SLTST: medltGy - bnshBlk, 

frm, v/fn grn, v/w srtd, sil cmt, imbd MICA, tt por, no stn, no 

min flor, no o flor, weak lzy cut, fnt paYl rng.

1350 - 1380: SS: Wh - v/ltGy - modRdOr, un to lsey cons, 

crs to fn grn, ang to rnd, p srtd, no cmt, imbd MICA & FLD, 

free QTZ & free MICA, fracd por, no stn, no min flor, no o 

flor, weak lzy cut, mod briYl rng.  SLTST: ltGy - modPk, 

frm, v/fn grn.

1380 - 1410: SS: Wh - v/ltGy - op, predy uncons to scat 

lsey cons, fn to med grn, occ crs, ang to rnd, mod - p srtd, 

no to scat arg cmt, abndt free QTZ, scat free mica & fld, tr 

co frags, g intgr to occ tt por, no stn, no min flor, no o flor, 

no cut, no rng. SLTST: ltGy - medltGy, frm to hd, v/fn grn, 

mody srtd, sil cmt, occ imbd MICA, clayey ip, tt por, no stn, 

no min flor, no o flor, no cut, no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

17.7

19.8 u

MD: 1,289 ' 
Inclination: 2.3 °

MD: 1,321 ' 
Inclination: 3.2 °

WOB: 11 klb 
PP: 1544 psi 

WOB: 13.5 klb 
PP: 1684 psi 
SPM: #1 112 
ROP: 68ft/hr

WOB: 13.8 klb 
PP: 1634 psi 
SPM: #1 110 
ROP: 62.6ft/hr

1,352' - Pump #2

MD: 1,225 ' 
Inclination: 2.64 ° 
Azimuth: 47.7 °

1,274'  6/29/2015

1,170

1,180

1,190

1,200

1,210

1,220

1,230

1,240

1,250

1,260

1,270

1,280

1,290

1,300

1,310

1,320

1,330

1,340

1,350

1,360

1,370

1,380

1,390

1,400

1,410

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



1410 - 1440: SLTST: ltGy - medltGy - occ lt brn, frm to hd, 

v/fn grn, mody srtd, sil cmt, scat imbd MICA, clayey ip, 

grdg to sh ip, tt por, no stn, no min flor, no o flor, no cut, no 

rng. SS: Wh - v/ltGy - op, un to lsey cons, f to c grn, sub 

ang to sub rnd, mod srtd, arg to scat un cmt, abndt free 

QTZ, scat free mica & fld, intgr to occ tt por, no stn, no min 

flor, no o flor, no cut, no rng.

1440 - 1470: SS: Wh - v/ltGy - op, un to lsey cons, f to c 

grn, sub ang to sub rnd, mod srtd, arg to no cmt, scat calc 

cmt, abnt free QTZ, scat free mica & fld, tr red orng cht, 

intgr to occ tt por, no stn, no min flor, no o flor, no cut, no 

rng. SH: lt gy to med gy, subsplt to subblky, med to occ 

grty txt, frm, mmica ip, silty ip. SLTST: mod brn, subblky, 

vfg, w srt, sil cmt, tt.

1470 - 1500: SH: lt gy to med gy, subsplt to subblky, frm, 

med to occ grty txt, occ coal lam, frm, mmica ip, occ silty. 

SS: Wh - v/ltGy, un to mod cons, fn to crs grn, subang, 

mody srtd, calc cmt, silty ip, occ imbd MICA & FLD, abnt 

free QTZ, scat free MICA, tr red orng CHT, fr intgr - tt por, 

no stn, no min flor, no o flor. SLTST: med gy, subblky, vfg, 

w srt, sil cmt, tt.

1500 - 1530: SS: Wh - v/ltGy, mod to occ un cons, fn to 

med grn, subang to subrnd, mody srtd, sil to occ arg cmt, 

occ imbd MICA & rk frags w/ FLD, occ free QTZ & scat 

free MICA, silty ip, fr intgr - tt por, no stn, no min flor, no o 

flor, no cut, no rng. SH: lt gy to med gy, subsplt to subblky, 

frm, med to occ grty txt, occ coal lam, frm, mmica ip, occ 

silty, occ grdg to sltst.

1530 - 1560: SS: Wh, un to lsey cons, med to crs grn, 

subang, w srtd, calc cmt, imbd FLD & MICA, free QTZ & 

free MICA, fracd por, no stn, no min flor, no o flor, no cut, lt 

briYl rng.  SH: medltGy, blky, grty txt, hd.  SLTST: ltGy, 

frm, v/fn grn, v/w srtd, sil cmt, imbd MICA, tt por, no stn, no 

min flor, no o flor, no cut, lt briYl rng.

1560 - 1590: SH: medltGy - GyshGn, subblky, med txt, frm, 

imbd MICA & PYR xls, free PYR.  SS: Wh - v/ltGy, un to 

lsey cons, med grn, subang, w srtd, calc cmt, imbd FLD & 

PYR w/ MICA, free QTZ & free PYR, fracd por, no stn, no 

min flor, no o flor, no cut, no rng.

1590 - 1620: SS: Wh - v/ltGy, mod cons, v/fn to fn grn, rnd, 

w srtd, calc cmt, imbd MICA, fracd por, no stn, no min flor, 

no o flor, weak lzy cut, fnt paYl rng.  SH: ltGn, subblky, slty 

txt, brit, imbd MICA.

1620 - 1650: SS: Wh - v/ltGy, lsey cons, med to crs grn, 

subang to rnd, w srtd, calc cmt, imbd MICA, free QTZ & 

free MICA, fracd por, no stn, no min flor, no o flor, weak 

lzy cut, fnt briYl rng.  SLTST: medltGy, frm, v/fn grn, v/w 

srtd, calc cmt, tt por, no stn, no min flor, no o flor, weak lzy 

cut, fnt briYl rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

27 u

Mud data 
1,459.2 ' MD 
WT: 9.0 ppg 
FV: 42

Mud data 
1,496 ' MD 
WT: 9.1 ppg 
FV: 45

WOB: 11 klb 
ROT: 155 rpm 
PP: 1700 psi 
SPM: #2 133 
ROP: 11.2ft/hr

Mud data 
1,511 ' MD 
WT: 9 ppg 
FV: 39 
Solids: 3 % 
Cake: 2 
pH: 8.8 
Cl: 900 mg/l

MD: 1,579 ' 
Inclination: 1.8 °

1,560' MD 
Mesa Verde

WOB: 11.3 klb 
PP: 1886 psi 
SPM: #2 134 
ROP: 12.5ft/hr

WOB: 11 klb 
PP: 1544 psi 
SPM: #2 129 
ROP: 38.4ft/hr

MD: 1,475 ' 
Inclination: 2.1 °

MD: 1,479 ' 
Inclination: 2.46 ° 
Azimuth: 50.5 °

Lag Depth: 1,540 
Min:: 18.16 
Strokes:: 2,110

1,390

1,400

1,410

1,420

1,430

1,440

1,450

1,460

1,470

1,480

1,490

1,500

1,510

1,520

1,530

1,540

1,550

1,560

1,570

1,580

1,590

1,600

1,610

1,620

1,630

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



1620 - 1650: SS: Wh - v/ltGy, lsey cons, med to crs grn, 

subang to rnd, w srtd, calc cmt, imbd MICA, free QTZ & 

free MICA, fracd por, no stn, no min flor, no o flor, weak 

lzy cut, fnt briYl rng.  SLTST: medltGy, frm, v/fn grn, v/w 

srtd, calc cmt, tt por, no stn, no min flor, no o flor, weak lzy 

cut, fnt briYl rng.

1650 - 1680: SS: Wh - v/ltGy, un to mod cons, med to crs 

grn, subang, mody srtd, sil cmt, imbd FLD & MICA, free 

QTZ & free MICA, fracd por, ltBn stn, no min flor, no o flor, 

no cut, fnt paYl rng.  SLTST: medltGy, hd to frm, v/fn grn, w 

srtd, calc cmt, tt por, no stn, no min flor, no o flor, no cut, fnt 

paYl rng.

1680 - 1710: SS: Wh - v/ltGy, mod to occ un cons, med to 

crs grn, subang, mody srtd, sil cmt, imbd FLD & MICA, 

free QTZ & free MICA, fr - p intgr por, tt ip, silty ip, grdg to 

sltst ip, no stn, no min flor, no o flor, no cut, no rng. SLTST: 

medltGy, hd to frm, v/fn grn, w srtd, clayey ip, sil to occ 

calc cmt, inbd mica ip, tt por, no stn, no min flor, no o flor, 

no cut, no rng. SH: medltGy - GyshGn, subblky, med txt, 

frm.

1710 - 1740: SS: Opq - v/ltGy, un to lsey cons, fn to crs 

grn, subrnd to subang, mody srtd, arg to scat calc cmt, occ 

imbd FLD, abnt free QTZ, fr intgr por, no stn, no min flor, 

no o flor, no cut, no rng. SLTST: medltGy, hd to frm, v/fn 

grn, w srtd, clayey ip, sil to occ calc cmt, inbd mica ip, tt 

por, no stn, no min flor, no o flor, no cut, no rng. SH: as 

above.

1740 - 1770: SS: Opq - v/ltGy, un cons, fn to crs grn, 

subrnd to subang, mody srtd, no cmt, abnt qtz, occ fld, tr 

cht, g intgr por, no stn, no min flor, no o flor, no cut, no rng.

1770 - 1800: SS: Opq - v/ltGy, predy un to trace lsely cons, 

vfn to crs grn, subrnd to subang, p - mody srtd, no to occ 

arg cmt, abnt qtz, occ fld, occ cht, fr - g intgr por, no stn, no 

min flor, no o flor, g flash cut, lt Payl rng. SLTST: medltGy, 

hd to frm, v/fn grn, w srtd, clayey ip, sil cmt, inbd mica ip, tt 

por, no stn, no min flor, no o flor, no cut, no rng.

1800 - 1830: SH: ltGy - medltGy, subblky, med to slty txt, 

frm, scat imbd MICA & occ COAL, rr c qtz grn, silty ip, 

grdg to sltst ip. SLTST: v/ltGy, hd to scat fri, v/fn grn, w 

srtd, pred calc to tr sil cmt, scat imbd MICA, occ free CAL, 

tt - scat pp por, no stn, no min flor, no o flor, slow flsh cut, 

fnt paYl rng.

1830 - 1860: SS: Opq - v/ltGy, uncons, vfn to med to occ 

crs grn, subrnd to subang, mody srtd, no to tr arg cmt, abnt 

qtz, co frags com, occ fld, fr - g intgr por, no stn, no min 

flor, no o flor, g wet flash cut, mod dkYl rng. SH: ltGy - 

medltGy, subblky, med txt, frm, silty ip, grdg to sltst ip.

1680 - 1710

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

29 u

Adjusted detector drift

Adjusted detector drift

Mud data 
1,650 ' MD 
WT: 9.1 ppg 
FV: 47

Mud data 
1,686 ' MD 
WT: 9.1 ppg 
FV: 44

Mud data 
1,760 ' MD 
WT: 9.1 ppg 
pH: 9.2

Mud data 
1,724 ' MD 
WT: 9.1 ppg 
FV: 44

Mud data 
1,812 ' MD 
WT: 9.1 ppg 
FV: 41 
Solids: 3.5 % 
Cake: 2 
pH: 9 
Cl: 800 mg/l

WOB: 14.3 klb 
ROT: 155 rpm 
PP: 1992 psi 
SPM: #2 133 
ROP: 33.7ft/hr

WOB: 10.1 klb 
PP: 1915 psi 
SPM: #2 135 
ROP: 7.0ft/hr

MD: 1,725 ' 
Inclination: 1.1 °

MD: 1,732 ' 
Inclination: 1.58 ° 
Azimuth: 59 °

1,629'  6/30/2015

1,610

1,620

1,630

1,640

1,650

1,660

1,670

1,680

1,690

1,700

1,710

1,720

1,730

1,740

1,750

1,760

1,770

1,780

1,790

1,800

1,810

1,820

1,830

1,840

1,850

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



1860 - 1890: SLTST: v/ltGy, frm to hd, scat fri, v/fn grn, 

mod - w srtd, predy sil to occ calc cmt, scat imbd MICA, tt 

- pp por, occ sandy, clayey ip, grdg to sh ip, no stn, no min 

flor, no o flor, slow flsh cut, lt dkYl rng. SH: ltGy - 

meddkGy, subblky to subplty, med txt, frm, silty ip.

1890 - 1920: SLTST: v/ltGy - occ lt brn, frm to hd, scat fri, 

v/fn grn, mod - w srtd, predy sil to occ calc cmt, scat imbd 

MICA, tt - scat p intgr por, occ sandy, clayey ip, grdg to sh 

ip, tr arg cmt ss grns, no stn, no min flor, no o flor, slow 

flsh cut, lt dkYl rng. SH: ltGy - meddkGy, subblky to 

subplty, med txt, frm, silty ip.

1920 - 1950: SH: dskyRd, blky, smth txt, hd.  SLTST: ltGy, 

frm, v/fn grn, v/w srtd, sil cmt, imbd MICA, tt por, no stn, 

ltYl min flor, no o flor, no cut, mod briYl rng.  SS: Wh, un to 

lsey cons, med grn, subang, w srtd, sil cmt, imbd FLD, free 

QTZ & free MICA, intgr por, no stn, no min flor, no o flor, 

no cut, mod briYl rng.

1950 - 1980: SS: Wh, un to lsey cons, med grn, subang, w 

srtd, sil cmt, imbd FLD, free QTZ & free MICA, intgr por, 

no stn, no min flor, no o flor, no cut, mod briYl rng.  SLTST: 

v/ltGy, frm, v/fn grn, v/w srtd, sil cmt, imbd MICA, tt por, 

ltBn stn, no min flor, no o flor, no cut, mod briYl rng.

1980 - 2010: SS: Wh - v/ltGy, un to lsey cons, crs to fn grn, 

subang, mody srtd, sil cmt, imbd MICA, free QTZ, intgr 

por, no stn, no min flor, no o flor, no cut, mod briYl rng.  

SLTST: ltGy, frm to hd, v/fn grn, v/w srtd, sil cmt, imbd 

MICA, tt por, no stn, no min flor, no o flor, no cut, mod briYl 

rng.

2010 - 2040: SS: Wh - v/ltGy, un to lsey cons, med to crs 

grn, subang to rnd, w srtd, sil cmt, imbd MICA, free QTZ & 

free MICA, intgr por, no stn, no min flor, no o flor, no cut, lt 

briYl rng.  SLTST: medltGy, frm to hd, v/fn grn, v/w srtd, sil 

cmt, imbd MICA, tt por, no stn, no min flor, no o flor, no cut, 

lt briYl rng.

2040 - 2070: SLTST: ltGy - ltBn, frm, v/fn grn, v/w srtd, sil 

cmt, imbd MICA, free MICA & free PYR w/ free QTZ, tt 

por, no stn, no min flor, no o flor, no cut, fnt briYl rng.  SS: 

Wh - v/ltGy, un to lsey cons, med to crs grn, subang to 

ang, mody srtd, sil cmt, imbd MICA & PYR, p intgr por, no 

stn, no min flor, no o flor, no cut, fnt briYl rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

21 u

53.09 u

42.47 u

176 u

Mud data 
1,873 ' MD 
WT: 9.1 ppg 
FV: 43

MD: 1,922 ' 
Inclination: 1.1 °

Mud data 
2,013 ' MD 
WT: 9.2 ppg 
FV: 47

Mud data 
1,999 ' MD 
WT: 9.1 ppg 
FV: 54

WOB: 14.9 klb 
PP: 1935 psi 
SPM: #2 133 
ROP: 41.8ft/hr

WOB: 14.9 klb 
ROT: 155 rpm 
PP: 1967 psi 
SPM: #2 133 
ROP: 29.8ft/hr

MD: 1,985 ' 
Inclination: 1.49 ° 
Azimuth: 87.5 °

Lag Depth: 2,000 
Min:: 23.15 
Strokes:: 2,773

2,041  7/1/2015

1,830

1,840

1,850

1,860

1,870

1,880

1,890

1,900

1,910

1,920

1,930

1,940

1,950

1,960

1,970

1,980

1,990

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



2070 - 2100: SLTST: ltGy - ltBn, frm, v/fn grn, w srtd, sil 

cmt, occ imbd MICA, tr free MICA & free QTZ, tt por, occ 

ss strg, occ coal lam, no stn, no min flor, no o flor, no cut, 

fnt briYl rng. SS: as above. SH: medltGy - meddrkGy, 

subblky to subsplt, med to slty txt, frm, tr imbd COAL.

2100 - 2130: SS: Wh - v/ltGy, un to tr lsely cons, med to 

crs grn, subang to ang, mody srtd, arg cmt, occ MICA 

grns, fr intgr por, tr ltbrn stn, no min flor, no o flor, slow cut, 

fnt briYl rng. SLTST: ltGy - ltBn, frm to hd, v/fn grn, w srtd, 

sil cmt,  occ coal lam, occ imbd MICA, tt - tr pp por, no stn, 

no min flor, no o flor, slow cut, fnt briYl rng.

2160 - 2190: SS: Wh - v/ltGy - opq, un to tr lsely cons, med 

to crs grn, subang to ang, mody srtd, arg to tr sil cmt ip, 

abnt free qtz, tr co frags, tr free MICA grns, g - fr intgr por, 

no stn, no min flor, no o flor, slow cut, fnt briYl rng. SH: 

ltGrnGy - meddrkGy, subblky to subsplt, med to slty txt, 

frm, v clayey ip, tr imbd COAL.

2130 - 2160: SS: Wh - v/ltGy, un to tr lsely cons, med to 

crs grn, subang to ang, mody srtd, arg cmt ip, occ imbd & 

free MICA grns, g - fr intgr por, tr ltbrn stn, no min flor, no 

o flor, slow cut, fnt briYl rng. SLTST: ltGy - ltBn, frm to hd, 

v/fn grn, w srtd, sil cmt, imbd MICA, clayey ip, grdg to sh 

ip, tt - tr pp por, no stn, no min flor, no o flor, no cut, no rng.

2220 - 2250: SS: Opq - Wh - occ v/ltGy, pred mod to occ 

un cons, fn to crs grn, subang to ang, mody srtd, sil to occ 

calc to tr arg cmt, occ imbd FLD & rk frags w/ scat MICA, 

abnt free QTZ, tt - fr intgr por, no stn, no min flor, no o flor, 

no cut. SH: ltGrnGy - meddrkGy, subblky to subsplt, med 

to slty txt, frm, clayey ip, tr COAL lam. SLTST: as above.

2190 - 2220: SS: Opq - Wh - occ v/ltGy, mod to lsey cons, 

occ un, fn to crs grn, subang to ang, mody srtd, arg to sil to 

occ calc cmt, occ imbd FLD & rk frags, abnt free QTZ & tr 

free MICA, scat coal frags, tt - fr intgr por, no stn, no min 

flor, no o flor, no cut. SH: ltGrnGy - meddrkGy, subblky to 

subsplt, med to slty txt, frm, clayey ip, tr COAL lam. 

SLTST: ltGy - medBn, frm to hd, v/fn grn, w srtd, sil cmt, 

scat  imbd MICA, sandy ip, tt - tr pp por, no stn, no min flor, 

no o flor, slow cut, fnt briYl rng.

2250 - 2280: SS: Opq - Wh - occ v/ltGy, pred mod to occ 

un cons, fn to crs grn, subang to ang, mody srtd, sil to occ 

calc to tr arg cmt, occ imbd FLD & rk frags w/ scat MICA, 

abnt free QTZ, tr coal frags, tt - fr intgr por, no stn, no min 

flor, no o flor, no cut. SLTST: ltGy - medBn, frm to hd, v/fn 

grn, w srtd, sil cmt, scat  imbd MICA, sandy ip, tt - tr pp 

por, no stn, no min flor, no o flor, no cut, no rng.

2280 - 2310: SLTST: ltGy to lt med Brn, frm to occ fri, v/fn 

to fn grn, w srtd, pred calc to scat sil cmt, imbd MICA, tt - 

tr pp por, no stn, no min flor, no o flor, no cut, no rng. SS: 

Opq - Wh - occ v/ltGy, predy mod cons, occ un cons, fn to 

crs grn, subang to ang, mody srtd, calc to arg, rr sil cmt, 

occ imbd FLD &  MICA, tr coal frags, tt - fr intgr por, no 

stn, no min flor, no o flor, no cut. SH: ltGrnGy - meddrkGy, 

occ dk brn, subblky to subsplt, med txt, frm, clayey ip, 

mmica ip, tr co lams.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

25 u

28 u

25 u

WOB: 14.6 klb 
ROT: 155 rpm 
PP: 1755 psi 
SPM: #1 - 109 
ROP: 12.1ft/hr

MD: 2,222 ' 
Inclination: 1 °

WOB: 16 klb 
ROT: 155 rpm 
PP: 1933 psi 
SPM: # 1 109 
ROP: 39.1ft/hr

Mud data 

2,104' - Pump #1

Mud data 
2,228 ' MD 
WT: 9.1 ppg 
FV: 46 
Solids: 3.5 % 
Cake: 2 
pH: 8.9 
Cl: 1100 mg/l

MD: 2,238 ' 
Inclination: 1.41 ° 
Azimuth: 89.6 °

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,240

2,250

2,260

2,270

2,280

2,290

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



2280 - 2310: SLTST: ltGy to lt med Brn, frm to occ fri, v/fn 

to fn grn, w srtd, pred calc to scat sil cmt, imbd MICA, tt - 

tr pp por, no stn, no min flor, no o flor, no cut, no rng. SS: 

Opq - Wh - occ v/ltGy, predy mod cons, occ un cons, fn to 

crs grn, subang to ang, mody srtd, calc to arg, rr sil cmt, 

occ imbd FLD &  MICA, tr coal frags, tt - fr intgr por, no 

stn, no min flor, no o flor, no cut. SH: ltGrnGy - meddrkGy, 

occ dk brn, subblky to subsplt, med txt, frm, clayey ip, 

mmica ip, tr co lams.

2310 - 2340: SS: Opq - Wh - occ v/ltGy, predy un cons, 

occ mod cons, fn to crs grn, subang to ang, mody srtd, arg 

to sil cmt, abnt qtz, occ imbd FLD & MICA, tr coal frags, tt 

- fr intgr por, no stn, no min flor, no o flor, no cut. SH: 

ltGrnGy - meddrkGy, occ dk brn, subblky to subsplt, med 

txt, frm, clayey ip, mmica ip.

2340 - 2370: SH: medGy, blky to subblky, med txt, brit.  

SLTST: v/ltGy, frm, v/fn grn, w srtd, sil cmt, imbd MICA, 

free MICA, tt por, no stn, no min flor, no o flor, no cut, no 

rng.  SS: Wh, un to lsey cons, med grn, subang, w srtd, sil 

cmt, imbd MICA, free QTZ & free MICA, intgr por, no stn, 

no min flor, no o flor, no cut, no rng.

2400 - 2430: SLTST: v/ltGy, frm, fn grn, w srtd, sil cmt, 

imbd MICA, tt por, no stn, ltYl min flor, no o flor, no cut, no 

rng.  SH: medGy, blky to subblky, grty to slty txt, brit.  SS: 

Wh, un to lsey cons, fn to med grn, subang, w srtd, sil cmt, 

imbd MICA, free QTZ & free MICA, intgr por, no stn, no 

min flor, no o flor, no cut, no rng.

2430 - 2460: SS: Wh, un to lsey cons, fn to crs grn, ang to 

subang, mody srtd, sil cmt, imbd MICA, free QTZ & free 

PYR w/ free MICA, intgr por, no stn, no min flor, no o flor, 

no cut, no rng.  SLTST: medltGy, frm, v/fn to fn grn, w srtd, 

sil cmt, imbd MICA, tt por, no stn, no min flor, no o flor, no 

cut, no rng.

2460 - 2490: SH: medltGy, blky to subblky, grty txt, brit.  

SLTST: v/ltGy, fri, fn grn, w srtd, calc cmt, imbd MICA, tt 

por, no stn, no min flor, no o flor, no cut, lt paYl rng.  SS: 

Wh, un to lsey cons, med grn, subang, w srtd, sil cmt, imbd 

MICA, intgr por, no stn, no min flor, no o flor, no cut, lt paYl 

rng. trace imbd COAL

2490 - 2520: As Above

2370 - 2400: As Above, with free PYRITE

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

WOB: 18.7 klb 
ROT: 155 rpm 
PP: 1856 psi 
SPM: #1 108 
ROP: 45.7ft/hr

Mud data 
2,287 ' MD 
WT: 9.1 ppg 
FV: 50 
pH: 9.5

Mud data 
2,318 ' MD 
WT: 9.1 ppg 
FV: 46 
pH: 9.5

Mud data 
2,369 ' MD 
WT: 9.1 ppg 
FV: 45 
Solids: 9.3 %

WOB: 20.1 klb

WOB: 20.1 klb 
PP: 1845 psi 
SPM: #1 109 
ROP: 29.4ft/hr

MD: 2,480 ' 
Inclination: 1.7 °

MD: 2,491 ' 
Inclination: 2.29 ° 
Azimuth: 97.7 °

2,490  7/2/2015

2,270

2,280

2,290

2,300

2,310

2,320

2,330

2,340

2,350

2,360

2,370

2,380

2,390

2,400

2,410

2,420

2,430

2,440

2,450

2,460

2,470

2,480

2,490

2,500

2,510

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



2520 - 2550: SS: Wh, un to lsey cons, fn to crs grn, 

subang, mody srtd, sil cmt, imbd MICA, free PYR, intgr 

por, no stn, no min flor, no o flor, no cut, briYl rng.  SH: 

medGy, blky, grty to slty txt, brit, imbd COAL & PYRC 

spec, free PYR.  SLTST: ltGy, fri, v/fn grn.

2550 - 2580: SLTST: v/ltGy - ltGy, fri, v/fn grn, v/w srtd, sil 

to calc cmt, imbd MICA, tt por, no stn, no min flor, no o flor, 

no cut, fnt paYl rng.  SH: drkRdBn, blky to subblky, grty to 

slty txt, brit.  SS: Wh, un to lsey cons, med grn, subang, w 

srtd, sil to calc cmt, imbd MICA, intgr por, no stn, no min 

flor, no o flor, no cut, fnt paYl rng.

2580 - 2610: SLTST: v/ltGy - ltGy, fri, v/fn grn, w srtd, sil 

to calc cmt, imbd MICA, f sandy ip, tr coal frags, tt por, no 

stn, no min flor, no o flor, no cut, fnt paYl rng. SS: Wh, un to 

lsey cons, med grn, subang, w srtd, sil to calc cmt, imbd 

MICA, occ wispy carb lams, silty ip, p - fr intgr por, no stn, 

no min flor, no o flor, no cut, fnt paYl rng. SH: med dk gy, 

blky to subblky, med to slty txt, frm to occ brit, grdg to sltst.

2610 - 2640: SLTST: v/ltGy - ltGy, frm to fri, v/fn grn, w 

srtd, predy sil to tr calc cmt, imbd MICA com, rr pyr grns, f 

sandy ip, occ coal frags, tt - tr pp por, no stn, no min flor, 

no o flor, no cut, fnt paYl rng. SS: as above. SH: as above.

2640 - 2670: SLTST: v/ltGy - meddkGy, occ brn, frm to fri, 

occ fh, v/fn grn, w srtd, predy sil to tr calc cmt, imbd MICA 

com, f sandy ip, occ ss & sh intbds, tt - tr pp por, no stn, no 

min flor, no o flor, no cut, fnt paYl rng. 

2670 - 2700: SS: Wh, lsey to un cons, fn to crs grn, ang to 

subang, mody srtd, pred sil to occ arg cmt, occ imbd FLD, 

abnt free QTZ & tr free PYR, tt - fr intgr por, no stn, no min 

flor, no o flor, no cut, paYl rng. SH: GrnltGy - med dk gy, 

blky to subblky, med to slty txt, frm to occ brit, silty ip, grdg 

to sltst ip.

2700 - 2730: SS: Wh - Opq, un cons, fn to med to tr crs 

grn, subang to ang, mody to w srtd, none to possible arg 

cmt, scat free MICA & fld, tr coal frags, minor sh & sltst 

intbds, fr - g intgr por, no stn, no min flor, no o flor, no cut, 

no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

WOB: 27.8 klb 
PP: 2068 psi 
SPM: #1 118 
ROP: 23.6ft/hr

Mud data 
2,672 ' MD 
WT: 9.3 ppg 
FV: 53 
pH: 9.2

MD: 2,609 ' 
Inclination: 2.6 °

WOB: 20.5 klb 
ROT: 155 rpm 
PP: 1673 psi 
SPM: #2 128 
ROP: 10.4ft/hr

Mud data 
2,698 ' MD 
WT: 9.2 ppg 
FV: 54 
Solids: 4 % 
Cake: 2 
pH: 9.1 
Cl: 800 mg/l

Mud data 
2,721.2 ' MD 
WT: 9.3 ppg 
FV: 50 

2,672' - Pump #2

WOB: 25.5 klb 
PP: 2011 psi 
SPM: #1 116 
ROP: 25ft/hr

Azimuth: 97.7 °

Lag Depth: 2,500 
Min:: 27.38 
Strokes:: 2,910

2,490

2,500

2,510

2,520

2,530

2,540

2,550

2,560

2,570

2,580

2,590

2,600

2,610

2,620

2,630

2,640

2,650

2,660

2,670

2,680

2,690

2,700

2,710

2,720

2,730

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



2730 - 2760: SLTST: v/ltGy - medltGy, scat brn, frm to fri, 

v/fn to fn grn, mody to w srtd, sil cmt, scat imbd PYR & tr 

MICA, tr wispy carb lams, tt - tr pp por, no stn, no min flor, 

no o flor, no cut, fnt PaYl rng. SH: GrnltGy - med dk gy, 

subblky, med txt, frm to occ brit, scat imbd mica, silty ip, tr 

carb lams.

2760 - 2790: SLTST: v/ltGy - medltGy, frm to fri, v/fn, mody 

srtd, sil cmt, f sandy ip, grdg to ss ip, tt - tr pp por, no stn, 

no min flor, no o flor, no cut, fnt PaYl rng. SS: Wh - Opq, un 

to lsely cons, f to med grn, subang to ang, mody srtd, none 

to sil cmt, tr coal frags, fr - g intgr por, no stn, no min flor, 

no o flor, no cut, no rng.

2790 - 2820: SS: Wh - Opq, un to tr lsey cons, fn to med 

grn, scat c grns, subrnd to subang, w srtd, no to tr sil cmt, 

abnt free QTZ, scat fld, scat coal frags, g intgr - tr tt por, no 

stn, no min flor, no o flor, no cut, no rng. SH: GrnltGy - med 

dk gy, subblky, med txt, frm to occ brit, clayey, occ silty, 

grdg to sltst ip.

2820 - 2850: SS: Wh - Opq, un to tr lsey cons, fn to med 

grn, subrnd to subang, w srtd, no to tr sil cmt, abnt free 

QTZ, g intgr - tr tt por, no stn, no min flor, no o flor, no cut, 

no rng.  SH: medGy, subblky, grty to slty txt, frm.  SLTST: 

ltGy, fri, fn grn, w srtd, sil cmt, imbd MICA, tt por, no stn, 

no min flor, no o flor, no cut, no rng.

2850 - 2880:SLTST: ltGy, fri, v/fn grn, v/w srtd, pred sil 

cmt, imbd MICA, tt por, no stn, no min flor, no o flor, no cut, 

fnt briYl rng.  SH: meddrkGy, blky to subblky, slty txt, frm, 

imbd MICA.  SS: Wh, lsey cons, fn grn, rnd.

2880 - 2910: SS: Wh, un to lsey cons, fn to med grn, 

subang to rnd, w srtd, pred sil to tr calc cmt, imbd MICA & 

MICA w/ PYR, free QTZ & free PYR, intgr por, no stn, fnt 

briYl min flor, no o flor, no cut, fnt briYl rng.  SLTST: ltGy, 

frm, v/fn to fn grn, w srtd, pred sil to tr calc cmt, imbd 

MICA, tt por, no stn, fnt briYl min flor, no o flor, no cut, fnt 

briYl rng.  SH: medGy, blky to subblky, grty to slty txt, frm, 

imbd MICA.

2910 - 2940: SLTST: ltGy, frm, v/fn grn, v/w srtd, pred sil 

to tr calc cmt, imbd MICA, tt por, no stn, no min flor, no o 

flor, slow lzy cut.  SH: ltGy, subblky, slty txt.  SS: Wh - 

v/ltGy, un to lsey cons, fn to med grn, subang to rnd, w 

srtd, pred sil to tr calc cmt, imbd MICA, free MICA & free 

QTZ, intgr por, no stn, no min flor, no o flor, slow lzy cut, 

fnt briYl rng.

2940 - 2970: SS: Wh - v/ltGy, un to lsey cons, fn to med 

grn, subang to rnd, w srtd, pred sil to tr calc cmt, imbd 

MICA, free MICA, intgr por, no stn, no min flor, no o flor, 

slow strmg cut.  SLTST: ltGy, fri, fn grn, w srtd, calc cmt, 

imbd MICA, free MICA, tt por, no stn, no min flor, no o flor, 

strmg cut, mod briYl rng.  SH: medGy, blky, grty txt, frm, 

imbd COAL.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

20 u

21 u

32 u

FV: 50 
pH: 9.1

MD: 2,775 ' 
Inclination: 3.7 °

Mud data 
2,837 ' MD 
WT: 9.2 ppg 
FV: 50 
pH: 9.5

WOB: 20.9 klb 
ROT: 155 rpm 
PP: 1760 psi 
SPM: #2 - 141 
ROP: 35.5ft/hr

WOB: 15.9 klb 
PP: 2044 psi 
SPM: #1 119 
ROP: 24.9ft/hr

2,833' - Pump #1

2,791' - Pump #2

2,737'  Pump #1

Mud data 
2,758 ' MD 
WT: 9.2 ppg 
FV: 47 
pH: 9

MD: 2,744 ' 
Inclination: 4.13 ° 
Azimuth: 102.2 °

2,925  7/3/2015

2,710

2,720

2,730

2,740

2,750

2,760

2,770

2,780

2,790

2,800

2,810

2,820

2,830

2,840

2,850

2,860

2,870

2,880

2,890

2,900

2,910

2,920

2,930

2,940

2,950

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



2940 - 2970: SS: Wh - v/ltGy, un to lsey cons, fn to med 

grn, subang to rnd, w srtd, pred sil to tr calc cmt, imbd 

MICA, free MICA, intgr por, no stn, no min flor, no o flor, 

slow strmg cut.  SLTST: ltGy, fri, fn grn, w srtd, calc cmt, 

imbd MICA, free MICA, tt por, no stn, no min flor, no o flor, 

strmg cut, mod briYl rng.  SH: medGy, blky, grty txt, frm, 

imbd COAL.

2970 - 3000: SH: medGy - meddkGy, subblky, med txt, frm 

to brit, silty ip, scat carb lams, tr imbd pyr, tr coal frags. 

SLTST: ltGy - occ med brn, fri, fn grn, w srtd, calc - sil 

cmt, f sandy ip, occ imbd MICA, scat wispy carb lams, tt 

por, no stn, no min flor, no o flor, wk strmg cut, lt briYl rng. 

SS: Wh - v/ltGy, un to lsey cons, fn to med grn, scat c grn, 

subang to rnd, w srtd, pred sil to tr calc cmt, occ imbd 

MICA, tr free mica, intgr por, no stn, no min flor, no o flor, 

no cut, no rng.

3000 - 3030: SLTST: ltGy - occ med Gy brn, frm - fri, occ 

hd, fn grn, w srtd, predy calc - occ sil cmt, f sandy ip, occ 

imbd MICA, scat wispy carb lams, occ ss intbds, tt por, no 

stn, no min flor, no o flor, wk strmg cut, lt briYl rng. SH: 

medGy - meddkGy, subblky, med txt, frm to brit, silty ip, 

scat carb lams, tr imbd pyr, tr coal frags.

3030 - 3060: SLTST: ltGy - occ med Gy brn, frm - fri, occ 

hd, fn grn, w srtd, predy calc - occ sil cmt, f sandy ip, occ 

imbd MICA, scat wispy carb lams, occ ss intbds, tt por, no 

stn, no min flor, no o flor, wk strmg cut, fnt PaYl rng. SS: 

Wh - v/ltGy, un to lsey cons, fn to med grn, scat c grn, 

subang to rnd, mod srtd, occ calc cmt, occ imbd MICA & rk 

frags, fr intgr por, no stn, no min flor, no o flor, no cut, no 

rng.

3060 - 3090: SLTST: as above. SS: Wh - v/ltGy, mod cons, 

fn to med grn, subang to subrnd, mod - w srtd, calc cmt, 

occ imbd MICA & rk frags, occ wispy carb lams and incl, 

scat imbd pyr, tr frr co frags, silty ip, grdg to sltst ip, p - fr 

intgr por, no stn, no min flor, no o flor, no cut, no rng. SH: 

medGy - meddkGy, subblky, med txt, frm to brit, silty ip, 

scat carb lams.

3090 - 3120: SS: Wh - v/ltGy, un to lsey cons, med grn, 

subang, w srtd, pred sil to tr calc cmt, imbd MICA, free 

PYR & free MICA, intgr por, no stn, no min flor, no o flor, 

no cut, no rng.  SLTST: ltGy, frm, fn grn, v/w srtd, pred sil 

to tr calc cmt, imbd MICA, tt por, no stn, no min flor, no o 

flor, no cut, no rng.  SH: meddrkGy, blky to subblky, grty 

txt, frm, imbd MICA.

3120 - 3150: SLTST: ltGy - med brn, frm - hd, v fn grn, v/w 

srtd, calc cmt, sandy ip, scat imbd MICA, scat coal frags, 

scat coal lams, tt por, scat brn stn, no min flor, no o flor, g 

stmg cut, fnt PaYl rng. SH: meddrkGy, blky to subblky, 

med txt, frm, imbd MICA, scat coal lam.

3150 - 3180: SS: Wh - v/ltGy, mod cons, fn to med grn, 

subrnd to subang, w srtd, calc cmt, imbd carb frags, rk 

frags & scat FLD, silty ip, fr intgr por, no stn, no min flor, 

no o flor, slow flash cut, fnt paYl rng. SLTST: as above.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

12.5 u

Bump test

Mud data 
3,090 ' MD 
WT: 9.2 ppg 
FV: 47 
pH: 9.4

WOB: 16.9 klb 
ROT: 155 rpm 
PP: 2018 psi 
SPM: #2 141 
ROP: 18.5ft/hr

Mud data 
3,029 ' MD 
WT: 9.2 ppg 
FV: 47 
pH: 9.2

19:20 hrs  7/3/15: 
TOOH to change BHA 
and add directional 
tools. BOB at 14:20 hrs  
7/4/15

MD: 2,997 ' 
Inclination: 4.48 ° 
Azimuth: 106.5 °

Bit #: 3 
Size: 12.25 " 
Manufacture: REED 
Serial #: A160865 
Depth In: 3147 ' MD

Mud data 
3,051 ' MD 
WT: 9.2 ppg 
FV: 47 
Solids: 4 % 
Cake: 2 
pH: 9 
Cl: 900 mg/l

3,051' - Pump #1

3,031' - Pump #2

3,077' - Pump #2

MD: 3,060 ' 
TVD: 3,060 ' 
Inclination: 4.04 ° 
Azimuth: 107.7 °

MD: 3,123 ' 
TVD: 3,123 ' 
Inclination: 3.79 ° 
Azimuth: 110.5 °

WOB: 15.5 klb 
ROT: 155 rpm 
PP: 2122 psi 
SPM: #1 142 
ROP: 39.3ft/hr

Lag Depth: 3,000 
Min:: 27.02 
Strokes:: 3,510

3,147'  7/4/2015

2,930

2,940

2,950

2,960

2,970

2,980

2,990

3,000

3,010

3,020

3,030

3,040

3,050

3,060

3,070

3,080

3,090

3,100

3,110

3,120

3,130

3,140

3,150

3,160

3,170

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



3180 - 3210: SLTST: ltGy - med dk gy - med brn, frm - hd, 

v fn grn, v/w srtd, calc cmt, sandy ip, scat imbd MICA, occ 

coal incl & frags, scat coal lams, tt por, scat brn stn, no min 

flor, no o flor, g stmg cut, lt briYl rng.

3210 - 3240: SS: Wh - v/ltGy, mod cons, fn to med grn, 

subrnd to subang, mod - w srtd, calc cmt, imbd carb frags, 

rk frags & scat FLD, fr - g intgr por, no stn, no min flor, no 

o flor, slow flash cut, fnt paYl rng. SLTST: ltGy - med dk 

gy, occ med brn, frm - hd, v fn grn, v/w srtd, calc cmt, occ 

coal lam & incl, tt por, scat brn stn, no min flor, no o flor, g 

stmg cut, lt briYl rng.

3240 - 3270: SH: medltGy, subblky, slty txt, frm.  SLTST: 

v/ltGy, frm to fri, v/fn to fn grn, w srtd, pred sil to calc cmt, 

imbd MICA, tt - pp por, no stn, no min flor, no o flor, slow 

lzy cut, lt briYl rng.  SS: Wh, un to lsey cons, med to fn grn, 

subang, w srtd, pred sil cmt, imbd MICA, fracd por, no stn, 

no min flor, no o flor, slow lzy cut, lt briYl rng.

3270 - 3300: SLTST: ltGy, frm to fri, fn grn, w srtd, pred sil 

to calc cmt, imbd MICA, tt por, ltBn stn, no min flor, no o 

flor, no cut, mod paYl rng.  SLTST: ltGy, frm to fri, fn grn, w 

srtd, pred sil to calc cmt, imbd MICA, tt por, ltBn stn, no 

min flor, no o flor, no cut, mod paYl rng.

3300 - 3330: SLTST: medltGy - modBn, frm, fn grn, w srtd, 

pred sil cmt, imbd MICA, free QTZ, tt por, no stn, no min 

flor, no o flor, no cut, fnt paYl rng.  SS: Wh - v/ltGy, un to 

lsey cons, med grn, subang, w srtd, sil cmt, imbd MICA, 

free QTZ, intgr por, no stn, no min flor, no o flor, no cut, fnt 

paYl rng.  SH: meddrkGy, subblky, med txt.

3330 - 3360: SLTST: medltGy, fri to frm, fn grn, w srtd, 

calc cmt, imbd MICA, pp - tt por, no stn, no min flor, slow 

lzy cut, fnt paYl rng.  SS: Wh - v/ltGy, un to lsey cons, fn to 

med grn, subang, w srtd, pred calc cmt, imbd MICA, intgr 

por, no stn, no min flor, no o flor, slow lzy cut, fnt paYl rng.

3360 - 3390: As Above3360 - 3390

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

260 u

264 u

260 u

92.12 u

248 u

353 u

Mud data 
3,147 ' MD 
WT: 9.2 ppg 
FV: 43 
Solids: 4 % 
Cake: 2 
pH: 8.6 
Cl: 900 mg/l

MD: 3,186 ' 
TVD: 3,186 ' 
Inclination: 2.89 ° 
Azimuth: 110.4 °

Mud data 
3,266 ' MD 
WT: 9.2 ppg 
FV: 44 
pH: 8.4

MD: 3,249 ' 
TVD: 3,249 ' 
Inclination: 2 ° 
Azimuth: 106.67 °

MD: 3,312 ' 
TVD: 3,312 ' 
Inclination: 1.2 ° 
Azimuth: 108.39 °

MD: 3,376 ' 
TVD: 3,376 ' 
Inclination: 0.83 ° 
Azimuth: 129.4 °

WOB: 25.5 klb 
PP: 2598 psi 
SPM: #1 124 
ROP: 50.9ft/hr

3,343' MD 
Coal Ridge 
Coal Group

3,150

3,160

3,170

3,180

3,190

3,200

3,210

3,220

3,230

3,240

3,250

3,260

3,270

3,280

3,290

3,300

3,310

3,320

3,330

3,340

3,350

3,360

3,370

3,380

3,390

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



3390 - 3420: SS: Wh - v/ltGy, un to lsey cons, fn to med 

grn, subang, w srtd, pred calc cmt, imbd MICA, intgr por, 

no stn, no min flor, no o flor, slow lzy cut, fnt paYl rng.  

SLTST: medltGy - medGy, frm, fn grn, w srtd, pred calc 

cmt, tt por, no stn, no min flor, no o flor, slow lzy cut, fnt 

paYl rng.

3420 - 3450: SLTST: ltGy, frm, fn grn, w srtd, calc cmt, 

imbd MICA, tt por, no stn, no min flor, no o flor, no cut, no 

rng.  SH: meddrkGy, blky to subblky, grty txt, frm, imbd 

COAL.  SS: Wh - v/ltGy, lsey to un cons, fn grn, rnd to 

subang, w srtd, calc cmt, imbd MICA, intgr por, no stn, no 

min flor, no o flor, no cut, no rng.

3450 - 3480: SS: Wh - v/ltGy, lsey to un cons, fn grn, rnd to 

subang, w srtd, calc cmt, imbd MICA, intgr por, no stn, no 

min flor, no o flor, slow lzy cut, fnt paYl rng.  SLTST: ltGy, 

frm to fri, fn grn, w srtd, calc cmt, imbd MICA, tt por, no 

stn, no min flor, no o flor, slow lzy cut, fnt paYl rng.  SH: 

medGy, blky to subblky, grty to slty txt, brit, imbd COAL.

3480 - 3510: SH: dskyBn - drkGy, blky, grty txt, frm, imbd 

COAL.  SS: Wh - v/ltGy, pred lsey to un cons, fn to med 

grn, subang, w srtd, calc cmt, imbd MICA, intgr por, no stn, 

no min flor, no o flor, slow lzy cut, fnt briYl rng.

3510 - 3540: SS: Wh - v/ltGy, pred lsey to un cons, fn to 

med grn, subang, w srtd, calc cmt, imbd MICA & PYR, free 

MICA & free QTZ, intgr por, no stn, no min flor, no o flor, 

slow lzy cut, lt briYl rng.  SLTST: ltBn, frm, fn grn, w srtd, 

calc cmt, imbd MICA, tt por, no stn, no min flor, no o flor, 

slow lzy cut, fnt briYl rng.

3540 - 3570: SLTST: meddrkGy - modBn, hd to frm, fn grn, 

w srtd, calc cmt, tt por, no stn, no min flor, no o flor, fast lzy 

cut, briYl rng.  SS: v/ltGy, un to lsey cons, fn to med grn, 

subang to rnd, w srtd, calc cmt, imbd MICA, free QTZ, 

intgr por, no stn, no min flor, no o flor, fast lzy cut, fnt briYl 

rng.

3570 - 3600: SS: v/ltGy, un to lsey cons, fn to med grn, 

subang to rnd, w srtd, pred sil to tr calc cmt, imbd MICA, 

free QTZ, intgr por, no stn, no min flor, no o flor, slow lzy 

cut, fnt no rng.  SH: medGy, blky to subblky, grty to slty txt, 

frm, imbd COAL.  SLTST: modBn, frm, fn grn, w srtd, pred 

sil to tr calc cmt, tt por, no stn, no min flor, no o flor, slow 

lzy cut, no rng.

3600 - 3630: SS: Wh - v/ltGy, lsey cons, pred med to fn 

grn, subang to rnd, w srtd, pred sil to tr calc cmt, imbd 

MICA, free QTZ, intgr por, no stn, fnt ltOr min flor, no o 

flor, fast strmg cut, lt briYl rng.  SLTST: bnshBlk, frm, fn 

grn, w srtd, pred sil to tr calc cmt, tt por, no stn, fnt ltOr min 

flor, no o flor, fast strmg cut, lt briYl rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

278.13 u

572 u

146 u

1050 u

Inclination: 0.83 ° 
Azimuth: 129.4 °

MD: 3,439 ' 
TVD: 3,439 ' 
Inclination: 0.76 ° 
Azimuth: 150.23 °

MD: 3,565 ' 
TVD: 3,565 ' 
Inclination: 0.57 ° 
Azimuth: 149.42 °

WOB: 25.5 klb 
PP: 2573 psi 
SPM: #1 121 
ROP: 144.4ft/hr

WOB: 30.0 klb 
PP: 3195 psi 

WOB: 26.5 klb 
PP: 2929 psi 
SPM: #1 133 
ROP: 111.5ft/hr

MD: 3,502 ' 
TVD: 3,502 ' 
Inclination: 0.77 ° 
Azimuth: 160.64 °

Lag Depth: 3,500 
Min:: 40.01 
Strokes:: 4,110

3,370

3,380

3,390

3,400

3,410

3,420

3,430

3,440

3,450

3,460

3,470

3,480

3,490

3,500

3,510

3,520

3,530

3,540

3,550

3,560

3,570

3,580

3,590

3,600

3,610

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



3600 - 3630: SS: Wh - v/ltGy, lsey cons, pred med to fn 

grn, subang to rnd, w srtd, pred sil to tr calc cmt, imbd 

MICA, free QTZ, intgr por, no stn, fnt ltOr min flor, no o 

flor, fast strmg cut, lt briYl rng.  SLTST: bnshBlk, frm, fn 

grn, w srtd, pred sil to tr calc cmt, tt por, no stn, fnt ltOr min 

flor, no o flor, fast strmg cut, lt briYl rng.

3630 - 3660: SLTST: modOrPk - ltGy, fri to frm, fn grn, w 

srtd, calc cmt, imbd MICA, tt por, no stn, no min flor, no o 

flor, no cut, fnt briYl rng.  SS: Wh - v/ltGy, lsey cons, pred 

fn to med grn, subang to rnd, w srtd, pred sil to tr calc cmt, 

imbd MICA, intgr por, no stn, no min flor, no o flor, no cut, 

fnt briYl rng.

3660 - 3690: SLTST: medGy, hd to frm, fn grn, w srtd, pred 

calc cmt, imbd MICA, tt por, no stn, no min flor, no o flor, 

fast lzy cut, fnt paYl rng.  SS: Wh - v/ltGy, lsey to un cons, 

fn grn, rnd to subang, w srtd, pred calc to sil cmt, imbd 

MICA, intgr por, no stn, no min flor, no o flor, fast lzy cut, 

fnt paYl rng.  SH: medGy, subblky, grty txt, frm, imbd 

COAL.

3690 - 3720: SS: Wh, un to mod cons, med to fn grn, 

subang, mody srtd, pred sil to occ calc cmt, imbd MICA, 

intgr por, no stn, no min flor, no o flor, weak lzy cut, fnt 

paYl rng.  SLTST: dskyBn - modBn, frm to fri, fn grn, w 

srtd, pred calc cmt, tt por, no stn, no min flor, no o flor, 

weak lzy cut, fnt paYl rng.

3720 - 3750: SS: Wh - v/ltGy, un to lsey cons, fn grn, 

subang, w srtd, calc cmt, imbd MICA & PYR, free QTZ & 

free PYR, intgr por, no stn, no min flor, no o flor, no cut, fnt 

paYl rng.  SH: modBn - meddrkGy, subblky to splt, grty txt, 

brit, imbd COAL.

3750 - 3780: SS: v/ltGy - ltGy, lsey to mod cons, fn grn, rnd 

to subang, w srtd, pred calc cmt, imbd MICA, intgr por, no 

stn, no min flor, no o flor, slow lzy cut, mod paYl rng.  

SLTST: bnshBlk, frm, v/fn grn, w srtd, calc cmt, tt por, no 

stn, no min flor, no o flor, slow lzy cut, mod paYl rng.

3780 - 3810: SS: off Wh - ltGy, mod to occ well cons, fn to 

occ med grn, subrnd to subang, w srtd, calc cmt, imbd 

MICA, tt - fr intgr por, no stn, no min flor, no o flor, slow lzy 

cut, mod paYl rng. SLTST: med dk gy to GyshBlk, frm, v/fn 

grn, w srtd, calc cmt, clayey ip, grdg to sh ip, tt por, no stn, 

no min flor, no o flor, g stmg cut, mod briYl rng.

3810 - 3840: SLTST: med dk gy - Gysh dk brn, occ lt gy, 

frm, v/fn grn, w srtd, calc cmt, clayey ip, grdg to sh ip, occ 

imbd mica, scat imbd pyr, tt por, no stn, no min flor, no o 

flor, g stmg cut, mod briYl rng. SS: as above. COAL: blk, 

vit, brit,tr imbd pyr. 

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

96 u

77 u

116 u

PP: 3195 psi 
SPM: #1 142 
ROP: 54.2ft/hr

MD: 3,628 ' 
TVD: 3,628 ' 
Inclination: 0.6 ° 
Azimuth: 148.97 °

WOB: 30.3 klb 
PP: 3282 psi 
SPM: #1 139 
ROP: 84.6ft/hr

MD: 3,692 ' 
TVD: 3,692 ' 
Inclination: 0.59 ° 
Azimuth: 157.45 °

WOB: 30.7 klb 
PP: 3169 psi 
SPM: #2 81 
ROP: 39.9ft/hr

MD: 3,755 ' 
TVD: 3,755 ' 
Inclination: 0.68 ° 
Azimuth: 152.44 °

3,693' MD 
South Canyon 
Group (V 
seam)

3,624'  7/5/2015

3,590

3,600

3,610

3,620

3,630

3,640

3,650

3,660

3,670

3,680

3,690

3,700

3,710

3,720

3,730

3,740

3,750

3,760

3,770

3,780

3,790

3,800

3,810

3,820

3,830

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



3840 - 3870: SS: off Wh - ltGy, mod to occ well cons, fn to 

occ med grn, subrnd to subang, mod - w srtd, calc cmt, 

scat imbd rk frag, silty ip, tt - fr intgr por, no stn, no min 

flor, no o flor, slow lzy cut, fnt paYl rng. COAL: blk, vit, 

brit,tr imbd pyr. SLTST: as above.

3810 - 3840: SLTST: med dk gy - Gysh dk brn, occ lt gy, 

frm, v/fn grn, w srtd, calc cmt, clayey ip, grdg to sh ip, occ 

imbd mica, scat imbd pyr, tt por, no stn, no min flor, no o 

flor, g stmg cut, mod briYl rng. SS: as above. COAL: blk, 

vit, brit,tr imbd pyr. 

3870 - 3900: SS: off Wh - ltGy, mod to occ un cons, v fn to 

med grn, subrnd to subang, w srtd, calc cmt, scat imbd rk 

frag, scat coal frags, silty ip, tt, tr fr intgr por, no stn, no min 

flor, no o flor, slow lzy cut, fnt paYl rng. SLTST: ly gy - 

med dk gy - Gysh dk brn, frm, v/fn grn, w srtd, calc cmt, 

clayey ip, grdg to sh ip, occ imbd mica, scat coal lams & 

incl, tt por, no stn, no min flor, no o flor, g stmg cut, mod 

briYl rng.

3900 - 3930: SS: off Wh - ltGy, predy mod cons, tr un cons, 

fn to med grn, subrnd to subang, w srtd, calc cmt, scat 

imbd rk frag, tr coal frags, silty ip, tt - tr fr intgr por, no stn, 

no min flor, no o flor, no cut, no rng. SH: medGy - med drk 

gy, subblky to subsplt, med to slty txt, frm to occ brit, scat 

imbd COAL, silty ip, grdg to sltst ip. SLTST: as above, no 

stn, no min flor, no o flor, wk flash cut, fnt PaYl rng.

3960 - 3990: SLTST: lt gy - med gy - Gysh med brn, frm - 

hd, occ brit, v/fn grn, w srtd, calc cmt, f sandy ip, tr carb 

mat, tt por, tr lt brn stn, no min flor, no o flor, lzy flash cut, lt 

PaYl rng.

3930 - 3960: SLTST: lt gy - med gy - Gysh dk brn, frm - 

brit, v/fn grn, w srtd, calc cmt, clayey ip, grdg to sh ip, tr 

wispy carb lams, tt por, tr lt brn stn, no min flor, no o flor, 

wk fnt stmg cut, fnt PaYl rng. SS: as above. SH: medGy - 

med drk gy, subblky to subsplt, med to slty txt, frm to occ 

brit, scat imbd COAL, silty ip, grdg to sltst ip.

3990 - 4020: SS: Wh - v/ltGy, salt & pepper txt, pred mod 

to occ un cons, v/fn to med grn, subrnd to subang, mody to 

w srtd, calc cmt, silty, scat imbd rk frags & FLD, tt, no stn, 

no min flor, no o flor, fr stmg cut, lt paYl rng. SLTST: lt gy - 

med gy - Gysh med brn, frm - hd, occ brit, v/fn grn, w srtd, 

calc cmt, f sandy ip, tr wispy carb incl, tr fos burrow cast, 

tt por, tr lt brn stn, no min flor, no o flor, g stmg cut, mod 

briYl rng.

4020 - 4050: SLTST: v/ltGy - medGy - Brnsh med gy, frm 

to hd, v/fn to fn grn, w srtd, calc cmt, sandy ip, tt - tr pp por, 

no stn, no min flor, no o flor, g strmg cut, mod briYl rng. SS: 

Wh - v/ltGy, salt & pepper txt, mod cons, v/fn to med grn, 

subrnd to subang, silty, mody srtd, calc to tr sil cmt, silty, 

scat imbd rk frags & FLD, tt - p intgr por, no stn, no min 

flor, no o flor, fr stmg cut, lt paYl rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

1,196 u

890 u

861 u

60 u

71 u

WOB: 30.3 klb 
PP: 3237 psi 
SPM: #1 140 
ROP: 57.3ft/hr

MD: 3,838 ' 
TVD: 3,838 ' 
Inclination: 0.83 ° 
Azimuth: 154.98 °

MD: 3,881 ' 
TVD: 3,881 ' 
Inclination: 0.92 ° 
Azimuth: 158 °

3,909' Pump #2

3,955' Pump #1

Mud data 
3,971 ' MD 
WT: 9.3 ppg 
FV: 43 
pH: 9.1

WOB: 25.7 klb 
PP: 2658 psi 
SPM: #1 121 
ROP: 62.3ft/hr

Mud data 
3,987 ' MD 
WT: 9.3 ppg 
FV: 43 
Solids: 5 % 
Cake: 2 
pH: 9.1 
Cl: 800 mg/l

MD: 3,944 ' 
TVD: 3,944 ' 
Inclination: 1.06 ° 
Azimuth: 160.3 °

MD: 4,008 ' 
TVD: 4,008 ' 
Inclination: 0.94 ° 
Azimuth: 152.8 °

Lag Depth: 4,040 
Min:: 45.96 
Strokes:: 4,759

3,810

3,820

3,830

3,840

3,850

3,860

3,870

3,880

3,890

3,900

3,910

3,920

3,930

3,940

3,950

3,960

3,970

3,980

3,990

4,000

4,010

4,020

4,030

4,040

4,050

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



4050 - 4080: SLTST: ltGy - medGy - Brnsh med gy, frm to 

hd, v/fn to fn grn, w srtd, calc cmt, occ sandy, clayey ip, 

grdg to sh ip, tr free coal frags (slough), tt, no stn, no min 

flor, no o flor, g strmg cut, mod briYl rng. SS: v ltGy, mod 

cons, fn to med grn, subrnd to subang, silty, mody srtd, 

calc cmt, tt - p intgr por, no stn, no min flor, no o flor, fr 

stmg cut, lt paYl rng.

4080 - 4110: SLTST: ltGy - medGy - Brnsh med gy, frm to 

hd, v/fn to fn grn, w srtd, calc cmt, occ sandy, clayey ip, 

grdg to sh ip, rr free coal frags, tt, no stn, no min flor, no o 

flor, wk lazy flash cut, fnt paYl rng. SH: medGy - med drk 

gy, subblky to subsplt, slty txt, frm to occ brit, silty, occ 

grdg to sltst.

4110 - 4140: SLTST: medGy - Brnsh med gy, frm to hd, 

v/fn to fn grn, w srtd, calc cmt, occ sandy, tr free coal 

frags, tt, no stn, no min flor, no o flor, wk stmg cut, lt paYl 

rng. SS: v ltGy, mod cons, fn grn, subrnd, silty, w srtd, calc 

cmt, tt, no stn, no min flor, no o flor, slow flash cut, lt paYl 

rng.

4140 - 4170: SLTST: v/ltGy - medGy, frm to hd, v/fn to fn 

grn, w srtd, calc cmt, tt - tr pp por, no stn, no min flor, no o 

flor, slow lzy cut, mod briYl rng.  SS: Wh - v/ltGy, lsey 

cons, fn grn, rnd, w srtd, calc cmt, imbd MICA, intgr por, 

no stn, no min flor, no o flor, slow strmg cut, mod briYl rng.

4170 - 4200: As Above

4200 - 4230: SLTST: drkGy - meddrkGy, frm to fri, fn grn, 

w srtd, calc cmt, tt por, no stn, mod ltOr min flor, no o flor, 

slow lzy cut, briYl rng. SS: Wh - v/ltGy, lsey to un cons, fn 

grn, rnd, w srtd, calc cmt, imbd PYR & MICA, intgr por, no 

stn, mod ltOr min flor, no o flor, slow strmg cut, mod briYl 

rng.

4230 - 4260: SLTST: medGy - medltGy, frm, fn grn, w srtd, 

calc cmt, tt por, no stn, mod ltOr min flor, no o flor, slow lzy 

cut, mod briYl rng.  SH: dskyBn, subblky, grty txt, frm, 

imbd COAL.  SS: Wh - v/ltGy, lsey to un cons, fn grn, rnd, 

w srtd, calc cmt, imbd PYR & MICA, intgr por, no stn, mod 

ltOr min flor, no o flor, slow strmg cut, mod briYl rng.

4260 - 4290: SLTST: GyshBlk, frm, fn grn, w srtd, calc 

cmt, imbd MICA, tt por, no stn, mod ltOr min flor, no o flor, 

g strmg cut, no rng.  SS: v/ltGy - medltGy, lsey cons, fn 

grn, rnd, w srtd, calc cmt, imbd MICA, pp por, no stn, mod 

ltOr min flor, no o flor, g strmg cut, no rng.

4170 - 4200

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

1015 u

455 u

253 u

Mud data 
4,070 ' MD 
WT: 9.3 ppg 
pH: 9.5

WOB: 25.8 klb 
ROT: 137 rpm 
PP: 2694 psi 
SPM: #1 124 
ROP: 33.9ft/hr

Mud data 
4,116 ' MD 
WT: 9.3 ppg 
FV: 45 
pH: 9.5

Mud data 
4,168 ' MD 
WT: 9.2 ppg 
FV: 45 
pH: 9.5

4,135' MD 
Cameo Top

WOB: 30.1 klb 
PP: 2837 psi 
SPM: #1 126 
ROP: 52.6ft/hr

MD: 4,197 ' 
TVD: 4,197 ' 
Inclination: 0.43 ° 
Azimuth: 30.78 °

Strokes:: 4,759

4,030

4,040

4,050

4,060

4,070

4,080

4,090

4,100

4,110

4,120

4,130

4,140

4,150

4,160

4,170

4,180

4,190

4,200

4,210

4,220

4,230

4,240

4,250

4,260

4,270

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



4260 - 4290: SLTST: GyshBlk, frm, fn grn, w srtd, calc 

cmt, imbd MICA, tt por, no stn, mod ltOr min flor, no o flor, 

g strmg cut, no rng.  SS: v/ltGy - medltGy, lsey cons, fn 

grn, rnd, w srtd, calc cmt, imbd MICA, pp por, no stn, mod 

ltOr min flor, no o flor, g strmg cut, no rng.

4290 - 4320: SLTST: GyshBlk - medGy, hd, fn grn, w srtd, 

sil cmt, tt por, no stn, mod ltOr min flor, no o flor, no cut, fnt 

paYl rng.  SS: v/ltGy - medltGy, lsey cons, pred fn to occ 

med grn, subang to rnd, w srtd, sil cmt, imbd MICA, intgr 

por, no stn, mod ltOr min flor, no o flor, no cut, fnt paYl rng.

4320 - 4350: SS: Wh, lsey to un cons, fn grn, subang, w 

srtd, sil cmt, imbd MICA, intgr por, no stn, fnt ltOr min flor, 

no o flor, slow lzy cut, fnt briYl rng.  SLTST: GyshBlk, frm, 

v/fn grn, w srtd, sil cmt, tt por, no stn, fnt ltOr min flor, no o 

flor, slow lzy cut, fnt briYl rng.

4350 - 4380: SLTST: meddrkGy - medltGy, frm to fri, v/fn 

grn, v/w srtd, pred sil to occ calc cmt, tt por, no stn, fnt ltOr 

min flor, no o flor, slow lzy cut, fnt paYl rng.  SS: Wh - 

v/ltGy, un to lsey cons, fn grn, subang to rnd, w srtd, pred 

sil to occ calc cmt, imbd MICA, intgr por, no stn, fnt ltOr 

min flor, no o flor, slow lzy cut, fnt paYl rng.

4380 - 4410: As Above

4410 - 4440: SS: Wh - v/ltGy, pred lsey to tr un cons, fn 

grn, rnd, v/w srtd, calc cmt, imbd MICA, intgr por, no stn, 

no min flor, no o flor, slow lzy cut, no rng.  SH: modBn, 

blky to subblky, grty to slty txt, frm, imbd COAL.

4440 - 4470: SS: Wh - v/ltGy, pred un to lsey cons, med to 

fn grn, subang to rnd, w srtd, calc cmt, intgr por, no stn, no 

min flor, no o flor, slow lzy cut, fnt paYl rng.  SLTST: 

GyshBlk, frm, v/fn grn, v/w srtd, calc cmt, tt por, no stn, no 

min flor, no o flor, slow lzy cut, fnt paYl rng.

4470 - 4500: As Above4470 - 4500

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

1493 u

543 u

137 u

201 u

210 u

WOB: 30.9 klb 
PP: 3078 psi 
SPM: #1 134 
ROP: 156ft/hr

MD: 4,261 ' 
TVD: 4,261 ' 
Inclination: 0.44 ° 
Azimuth: 38.5 °

WOB: 30.2 klb 
PP: 3080 psi 
SPM: #1 132 
ROP: 51.6ft/hr

MD: 4,387 ' 
TVD: 4,387 ' 
Inclination: 0.52 ° 
Azimuth: 41 °

4,290' MD 
Top Cameo B 
Coal

MD: 4,324 ' 
TVD: 4,324 ' 
Inclination: 0.42 ° 
Azimuth: 43.05 °

4,315' MD 
Rollins 
Sandstone

MD: 4,450 ' 
TVD: 4,450 ' 
Inclination: 0.62 ° 
Azimuth: 29.91 °

4,451'  7/6/2015

4,250

4,260

4,270

4,280

4,290

4,300

4,310

4,320

4,330

4,340

4,350

4,360

4,370

4,380

4,390

4,400

4,410

4,420

4,430

4,440

4,450

4,460

4,470

4,480

4,490

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



4560 - 4590: SLTST: medGy - meddrkGy, frm, v/fn grn, 

v/w srtd, calc cmt, rr coal frags, tt por, no stn, no min flor, 

no o flor, slow lzy cut, fnt briYl rng. SS: As Above.

4530 - 4560: SS: Wh - v/ltGy, pred lsey cons, fn grn, rnd, 

v/w srtd, calc cmt, tr coal frags, intgr por, no stn, no min 

flor, no o flor, slow lzy cut, fnt briYl rng.  SLTST: medGy - 

meddrkGy, frm, v/fn grn, v/w srtd, calc cmt, tt por, no stn, 

no min flor, no o flor, slow lzy cut, fnt briYl rng.

4500 - 4530: SLTST: GyshBlk, frm, v/fn grn, v/w srtd, calc 

cmt, tt por, tr coal frags, no stn, no min flor, no o flor, slow 

lzy cut, fnt paYl rng.  SS: Wh - v/ltGy, pred lsey cons, fn 

grn, rnd, v/w srtd, pred calc cmt, intgr por, no stn, no min 

flor, no o flor, slow lzy cut, fnt paYl rng.

4590 - 4620: SLTST: medltGy - Brnsh meddrkGy, frm, occ 

brit, v/fn to fn grn, mody to w srtd, calc cmt, clayey ip, occ 

grdg to sh, tt por, no stn, no min flor, no o flor, slow stmg 

cut, lt bri Yl rng. SS: v lt gy, mod cons, v/fn to med grn, 

silty, subrnd to subang, mody srtd, calc cmt, tt - tr intgr por, 

no stn, no min flor, no o flor, wk stmg cut, lt PaYl rng.

4620 - 4650: SLTST: ltGy - Brnsh meddrkGy, frm, occ brit, 

v/fn grn, w srtd, calc cmt, rr free coal frags, tt por, minor ss 

intbds, no stn, no min flor, no o flor, wk flash cut, lt PaYl 

rng. SH: medGy - med drk gy, subsplt, med to slty txt, frm 

to occ brit, silty ip, mmica.

4650 - 4680: SLTST: med dk gy - Brnsh meddrkGy - lt gy, 

frm - hd, occ brit, v/fn grn, w srtd, calc cmt, occ clayey, 

occ grdg to sh, scat sandy, tt por, tr ss intbds, no stn, no 

min flor, no o flor, wk flash cut, lt PaYl rng. SH: med drk 

gy, subsplt, med to slty txt, frm to occ brit, silty ip, mmica.

4680 - 4710: SLTST: med dk gy - Brnsh meddrkGy - scat lt 

gy, frm - hd, occ brit, v/fn grn, w srtd, calc cmt, occ clayey, 

occ grdg to sh, scat sandy, tt por, tr ss intbds, no stn, no 

min flor, no o flor, wk flash cut, lt PaYl rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

32 u

137 u

WOB: 4000 klb 
PP: 3247 psi 
SPM: #1 137 
ROP: 38.1ft/hr

MD: 4,514 ' 
TVD: 4,514 ' 
Inclination: 0.74 ° 
Azimuth: 38.18 °

WOB: 30.4 klb 
PP: 4000 psi 
SPM: #1 136 
ROP: 40.2ft/hr

MD: 4,577 ' 
TVD: 4,577 ' 
Inclination: 0.68 ° 
Azimuth: 58.8 °

WOB: 25.8 klb 
ROT: 150 rpm 

Mud data 
4,696 ' MD 
WT: 9.2 ppg 
FV: 47 
pH: 9.5

MD: 4,640 ' 
TVD: 4,640 ' 
Inclination: 0.79 ° 
Azimuth: 91.2 °

Lag Depth: 4,500 
Min:: 40.72 
Strokes:: 5,263

4,470

4,480

4,490

4,500

4,510

4,520

4,530

4,540

4,550

4,560

4,570

4,580

4,590

4,600

4,610

4,620

4,630

4,640

4,650

4,660

4,670

4,680

4,690

4,700

4,710

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



4740 - 4770 SH: med drk gy - dk gy, subsplt to subblky, 

med to slty txt, frm to occ brit, calc, silty, mmica. SLTST: 

med dk gy - Brnsh meddrkGy, frm - hd, occ brit, v/fn grn, w 

srtd, calc cmt, occ clayey, occ grdg to sh, tt por, rr ss 

intbds, no stn, no min flor, no o flor, wk flash cut, fnt PaYl 

rng.

4710 - 4740: SH: med drk gy - dk gy, subsplt to subblky, 

med to slty txt, frm to occ brit, silty ip, occ mmica. SLTST: 

med dk gy - Brnsh meddrkGy, frm - hd, occ brit, v/fn grn, w 

srtd, calc cmt, occ clayey, occ grdg to sh, tt por, rr ss 

intbds, no stn, no min flor, no o flor, wk fnt flash cut, fnt 

PaYl rng.

4770 - 4800: SH: med drk gy - dk gy, subsplt to subblky, 

med to silty txt, frm, calc, silty, scat imbd mica. SLTST: as 

above.

4830 - 4860: SH: med drk gy - dk gy, scat brnsh gy, 

subsplt to subblky, med to silty txt, frm, calc, silty, scat 

grdg to sltst, scat imbd mcxln pyr, scat imbd mica, tr intbd 

ss, rr free cal (frac fill).

4800 - 4830: SH: med drk gy - dk gy, scat brnsh gy, 

subsplt to subblky, med to silty txt, frm, calc, silty, scat 

imbd mcxln pyr, scat imbd mica. 

4860 - 4890: SH: med drk gy - dk gy, scat brnsh gy, 

subsplt to subblky, med to silty txt, frm, calc, silty, scat 

grdg to sltst, scat imbd mcxln pyr, scat imbd mica, rr free 

cal (frac fill).

4890 - 4920: SH: meddrkGy - drkGy, blky to subblky, grty 

txt, brit to frm, imbd calc flk.  SLTST: medGy, frm, v/fn grn, 

v/w srtd, calc cmt, tt por, no stn, no min flor, no o flor, no 

cut, no rng.

4920 - 4950: SH: drkGy, subblky, slty txt, sft to frm, occ 

brit, occ mmica, silty ip. SLTST: medGy, frm, v/fn grn, w 

srtd, calc cmt, clayey ip, tt por, no stn, no min flor, no o flor, 

no cut, no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

WOB: 25.8 klb 
ROT: 150 rpm 
PP: 2704 psi 
SPM: #1 125 
ROP: 34.7ft/hr

MD: 4,704 ' 
TVD: 4,703.99 ' 
Inclination: 0.72 ° 
Azimuth: 129.8 °

Mud data 
4,717 ' MD 
WT: 9.25 ppg 
FV: 45 
Solids: 4.5 % 
Cake: 2 
pH: 9 
Cl: 800 mg/l

Mud data 
4,812 ' MD 
WT: 9.2 ppg 
FV: 45 
pH: 9.5

MD: 4,767 ' 
TVD: 4,767 ' 
Inclination: 0.7 ° 
Azimuth: 174.6 °

MD: 4,830 ' 
TVD: 4,830 ' 
Inclination: 0.5 ° 
Azimuth: 232.8 °

Mud data 
4,923 ' MD 
WT: 9.2 ppg 

MD: 4,893 ' 
TVD: 4,893 ' 
Inclination: 0.79 ° 
Azimuth: 307.91 °

4,690

4,700

4,710

4,720

4,730

4,740

4,750

4,760

4,770

4,780

4,790

4,800

4,810

4,820

4,830

4,840

4,850

4,860

4,870

4,880

4,890

4,900

4,910

4,920

4,930

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



4980 - 5010: SLTST: ltGy - meddrkGy, fri, v/fn grn, v/w 

srtd, calc cmt, tt por, no stn, no min flor, no o flor, no cut, fnt 

paYl rng.  SH: GyshBlk, subblky, slty txt, frm.

5130 - 5160: SLTST: drkGy, frm, fn grn, w srtd, calc cmt, 

imbd CAL, tt por, no stn, no min flor, no o flor, slow lzy cut, 

fnt paYl rng.  SS: Wh - v/ltGy, lsey cons, fn to med grn, 

subang, w srtd, calc cmt, intgr por, no stn, no min flor, no o 

flor, slow lzy cut, fnt paYl rng.  

5100 - 5130: SH: meddrkGy - drkGy, subsplt to subblky, 

med - slty txt, sft to frm, silty, mmica, calc. SLTST: medGy 

- meddrkGy, frm, v/fn grn, w srtd, calc cmt, clayey ip, grdg 

to sh, tt por, no stn, no min flor, no o flor, no cut, paYl rng. 

5070 - 5100: SH: meddrkGy - drkGy, subsplt to subblky, 

med - slty txt, sft to frm, silty, mmica, calc. SLTST: medGy 

- meddrkGy, frm, v/fn grn, mod srtd, calc cmt, occ clayey, 

occ grdg to sh, minor ss intbds, tt por, no stn, no min flor, 

no o flor, no cut, fnt briYl rng.  

5040 - 5070: SH: meddrkGy - drkGy, subsplt to subblky, 

med - slty txt, sft to frm, silty, occ mmica, calc. SLTST: 

medltGy - meddrkGy, frm, v/fn grn, mod srtd, calc cmt, occ 

clayey, grdg to sh ip, tt por, no stn, no min flor, no o flor, no 

cut, no rng.  

5010 - 5040: SH: meddrkGy - drkGy, subsplt to subblky, 

med - slty txt, sft to frm, silty, occ mmica, calc. SLTST: 

medltGy - meddrkGy, frm, v/fn grn, mod srtd, calc cmt, occ 

clayey, grdg to sh ip, tt por, no stn, no min flor, no o flor, no 

cut, no rng.  

4920 - 4950: SH: drkGy, subblky, slty txt, sft to frm, occ 

brit, occ mmica, silty ip. SLTST: medGy, frm, v/fn grn, w 

srtd, calc cmt, clayey ip, tt por, no stn, no min flor, no o flor, 

no cut, no rng.

4950 - 4980: SH: drkGy, subblky, slty txt, sft to frm, occ 

brit, occ mmica, silty ip, tr free cal. SLTST: medGy, frm, 

v/fn grn, w srtd, calc cmt, clayey ip, occ grdg to sh, tt por, 

no stn, no min flor, no o flor, no cut, no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

1844 u

WT: 9.2 ppg 
FV: 46 
pH: 9.1

MD: 4,956 ' 
TVD: 4,956 ' 
Inclination: 0.79 ° 
Azimuth: 329.09 °

MD: 5,019 ' 
TVD: 5,019 ' 
Inclination: 0.68 ° 
Azimuth: 7.16 °

MD: 5,082 ' 
TVD: 5,082 ' 
Inclination: 0.51 ° 
Azimuth: 24.4 °

WOB: 30.4 klb 
PP: 2857 psi 
SPM: #1 122 
ROP: 30.5ft/hr

5,133' MD 
Cozette

WOB: 31.0 klb 
PP: 2771 psi 
SPM: #1122 
ROP: 27.9ft/hr

Lag Depth: 5,000 
Min:: 49.59 
Strokes:: 5,911

4,910

4,920

4,930

4,940

4,950

4,960

4,970

4,980

4,990

5,000

5,010

5,020

5,030

5,040

5,050

5,060

5,070

5,080

5,090

5,100

5,110

5,120

5,130

5,140

5,150

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



5220 - 5250: SH: meddrkGy - drkGy, subsplt to subblky, 

slty txt, sft to frm, silty, mmica, scat imbd mcxln pyr, minor 

ss intbds. SLTST: meddrkGy - ltGy, frm, fn to v/fn grn, w 

srtd, calc cmt, tt por, no stn, no min flor, no o flor, slow lzy 

cut, fnt briYl rng.  

5280 - 5310: SH: meddrkGy - drkGy, subsplt to subblky, 

slty txt, sft to frm, silty, occ imbd mcxln pyr, occ imbd 

MICA, occ mmica, tr free cal (likely frac fill). SLTST: 

medltGy, frm, v/fn grn, v/w srtd, calc cmt, tt por, minor ss 

intbds, no stn, no min flor, no o flor, wk flash cut, lt PaYl 

rng.  

5250 - 5280: SH: meddrkGy - drkGy, subsplt to subblky, 

slty txt, sft to frm, silty, mmica, scat imbd mcxln pyr. 

SLTST: medltGy, frm, v/fn grn, w srtd, calc cmt, clayey ip, 

grdg to sh ip, tt por, no stn, no min flor, no o flor, wk flash 

cut, lt PaYl rng. 

5160 - 5190: SS: medltGy - medGy, lsey cons, fn to med 

grn, subang, silty, occ clayey, p p - mod srtd, calc cmt, tt - 

p intgr por, no stn, no min flor, no o flor, no cut, fnt paYl rng. 

 SLTST: drkGy, frm, v/fn grn, v/w srtd, calc cmt, tt por, no 

stn, no min flor, no o flor, no cut, fnt paYl rng.

5190 - 5220: SLTST: medGy, frm, v/fn grn, mod srtd, calc 

cmt, clayey ip, occ grdg to sh, tt, no stn, no min flor, no o 

flor, no cut, fnt PaYl rng. SH: meddrkGy - drkGy, subsplt to 

subblky, slty txt, sft to frm, silty, tr imbd mcxln pyr, mmica. 

SS: medltGy - medGy, lsey cons, fn to med grn, subang, 

silty, clayey ip, p - mod srtd, calc cmt, tt - p intgr por, no 

stn, no min flor, no o flor, no cut, fnt paYl rng.  

5310 - 5340: SLTST: meddrkGy, frm, v/fn grn, mod - w 

srtd, calc cmt, tt por, occ sandy, no stn, no min flor, no o 

flor, wk flash cut, lt PaYl rng.  SS: off wh - medGy, mod 

cons, fn grn, subang, mod srtd, silty, calc cmt, scat imbd 

mica, scat clayey, tt - tr p intgr, no stn, no min flor, no o 

flor, wk slow flash cut, fnt PaYl rng. SH: as above.

5340 - 5370: Lost circulation. No Sample Returns.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

1844 u

158 u

MD: 5,146 ' 
TVD: 5,146 ' 
Inclination: 0.51 ° 
Azimuth: 44.15 °

WOB: 30.5 klb 
PP: 4000 psi 
SPM: #1 126 
ROP: 43.7ft/hr

MD: 5,272 ' 
TVD: 5,272 ' 
Inclination: 0.63 ° 
Azimuth: 105.06 °

5,312' MD 
Corcoran

5,344' - 5,388' Suspect 
gas data due to lost 
circulation event, rapid 
pull up, intermittent 
initial returns, and 
insufficient mud 
volumes. Shakers 
screens bypassed after 
sample lag caught up 
with the hole depth.

5,190' 7/7/15

MD: 5,208 ' 
TVD: 5,208 ' 
Inclination: 0.53 ° 
Azimuth: 87.57 °

WOB: 29.9 klb 
PP: 2900 psi 
SPM: #1 125 
ROP: 47.4ft/hr

MD: 5,336 ' 
TVD: 5,336 ' 
Inclination: 0.62 ° 
Azimuth: 119.82 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



5370 - 5400: SLTST: medgy - meddrkGy, occ lt gy, frm - 

hd, v/fn grn, w srtd, calc cmt, tt por, no stn, no min flor, no o 

flor, wk flash cut, lt PaYl rng. SS: Wh - medGy, mod - w 

cons, fn - med grn, subang, mod srtd, occ silty, calc cmt, 

scat clayey, tt - tr p intgr, no stn, no min flor, no o flor, wk 

slow flash cut, fnt PaYl rng. SH: drkGy, subsplt slty txt, sft 

to frm, med - silty, tr free cal (likely frac fill).

5400 - 5430: SH: meddrkGy - drkGy, subsplt to subblky, 

slty to grty txt, sft to frm, scat imbd MICA, free PYR nod.  

SLTST: medGy, fri, v/fn to fn grn, w srtd, calc cmt, imbd 

MICA, free PYR nod, tt por, no stn, no min flor, no o flor, no 

cut, no rng.  SS: Wh, lsey cons, fn grn, rnd, w srtd, pred 

calc cmt, imbd MICA, intgr por, no stn, no min flor, no o 

flor, no cut, no rng (posibly reworked cuttings).

5430 - 5460: SH: ltGy - medltGy, blky to subblky, slty txt, 

sft, imbd calc flk & MICA, free CAL.  SLTST: dskyBn, frm, 

v/fn grn, v/w srtd, calc cmt, imbd MICA, tt por, no stn, no 

min flor, no o flor, no cut, no rng.  SS: Wh, lsey cons, fn 

grn, rnd, w srtd, pred calc cmt, imbd MICA & PYR, free 

CAL, intgr por, no stn, no min flor, no o flor, no cut, no rng 

(posibly reworked cuttings).

5460 - 5490: SH: ltGy - medltGy, blky to subblky, slty to f 

txt, sft to brit, imbd calc flk & MICA.  SS: Wh, lsey cons, fn 

grn, rnd, w srtd, pred calc cmt, imbd MICA, intgr por, no 

stn, no min flor, no o flor, no cut, no rng (posibly reworked 

cuttings).

5490 - 5520: SH: pred medGy - scat GyshBlk, blky to 

subblky, grty to slty txt, brit to sft, imbd calc flk & MICA.  

SS: Wh, lsey cons, fn grn, rnd, w srtd, pred calc cmt, imbd 

MICA, intgr por, no stn, no min flor, no o flor, no cut, no rng 

(posibly reworked cuttings).

5520 - 5550: SH: drkGy - medGy, subblky to subsplt, f to 

med txt, frm to brit, imbd MICA & free pyr. SS: v/ltGy, mod 

cons, v/fn to fn grn, rnd, w srtd, sil cmt, no stn, no min flor, 

no o flor, no cut, no rng.

5580 - 5610: SH: drkGy - med lt Gy, subblky to subsplt, f to 

med txt, frm to brit, imbd MICA. SS: Op - v/ltGy, mod cons, 

v/fn to fn grn, rnd, w srtd, sil cmt, no stn, no min flor, no o 

flor, no cut, lt yel rng.

5550 - 5580: SH: drkGy - med lt Gy, subblky to subsplt, f to 

med txt, frm to brit, imbd MICA. SS: Op - v/ltGy, mod cons, 

v/fn to fn grn, rnd, w srtd, sil cmt, no stn, no min flor, no o 

flor, no cut, lt yel rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

958 u

Mud data 
5,388 ' MD 
WT: 9.2 ppg 
FV: 45 
Solids: 4.5 % 
Cake: 1 
pH: 9.1 
Cl: 850 mg/l

5,387' - Lost circulation 
at 04:45 hrs. Pull up to 
4,660', Spot LCM pills. 
Cautiously stage back 
in. BOB @ 16:10 hrs. 
Bypassing Shakers.

WOB: 25.9 klb 
ROT: 50+88 rpm 
PP: 2360 psi 
SPM: #2 136 
ROP: 17ft/hr

MD: 5,399 ' 
TVD: 5,399 ' 
Inclination: 0.98 ° 
Azimuth: 136.71 °

5,431' MD 
Mancos Top

MD: 5,453 ' 
TVD: 5,453 ' 
Inclination: 1.04 ° 
Azimuth: 143.71 °

WOB: 25.9 klb 
PP: 2298 psi 
SPM: #2 127 
ROP: 32.7ft/hr

Bit #: 4 
Size: 8.5 " 
Manufacture: REED 
Serial #: A200368 
Type: PDC 
Depth In: 5532 ' MD

Mud data 
5,532 ' MD 
WT: 9 ppg 
FV: 41 
Solids: 3.2 % 
Cake: 2 
pH: 10.2 
Cl: 1350 mg/l

Reach Casing Point of 
5,524' MD 23:04 hrs 
7/7/2015.  Drill ahead 
from Intermediate Csg  
21:10 hours 7/20/2015.  
FIT dq1000 MS 
Analyzer for gas 
detection.

Drilling out of cement 
from 5,523- 5,546'MD. 
Switching to DQ1000 
mass spec gas 
dectection machine. No 
data available during 
this interval.

Running samples 
through XRD from 
5520' to TD.

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



5580 - 5610: SH: drkGy - med lt Gy, subblky to subsplt, f to 

med txt, frm to brit, imbd MICA. SS: Op - v/ltGy, mod cons, 

v/fn to fn grn, rnd, w srtd, sil cmt, no stn, no min flor, no o 

flor, no cut, lt yel rng.

5640 - 5670: SH: dk Gy - med lt Gy, subblky to subsplt, f to 

med txt, frm to brit, imbd MICA, scat intbd ss, no stn, no 

min flor, no o flor, no cut, lt yel rng.

5700 - 5730: SH: Gy - med lt Gy, subblky to subsplt, f to 

med txt, frm to brit, imbd MICA. Tr SS: Op - v/ltGy, mod 

cons, v/fn to med grn, rnd, w - mod srtd, sil cmt, no stn, no 

min flor, no o flor, no cut, lt yel rng.

5670 - 5700: SH: Gy - med lt Gy, subblky to subsplt, f to 

med txt, frm to brit, imbd MICA, scat intbd ss, no stn, no 

min flor, no o flor, slow strm cut, lt yel rng.

5730 - 5760: SH: Gy - lt Gy, subblky to subsplt, f to med 

txt, frm to brit, imbd MICA, occ intbd ss. SS: Op - ltGy, 

mod cons, v/fn to med grn, rnd, w - mod srtd, sil cmt, no 

stn, no min flor, no o flor, no cut, lt yel rng.

5760 - 5790:  SH: Gy - lt Gy, subblky to subsplt, f to med 

txt, frm to brit, imbd MICA, free pyr & tr cal, scat intbd ss. 

SS: Op - ltGy, mod cons, v/fn to med grn, rnd, w - mod 

srtd, sil cmt, no stn, no min flor, no o flor, no cut, lt yel rng.

5790 - 5820:  SH: Gy - lt Gy, subblky to subsplt, f to med 

txt, frm to brit, imbd MICA, scat intbd ss. SS: Op - lt Gy, 

mod cons, v/fn to f grn, rnd, w - mod srtd, sil cmt, no stn, no 

min flor, no o flor, v slow strm cut, lt yel rng.

5610 - 5640: SH: dk Gy - med lt Gy, subblky to subsplt, f to 

med txt, frm to brit, imbd MICA, scat intbd ss. Tr SS: Op - 

v/ltGy, mod cons, v/fn to fn grn, rnd, w srtd, sil cmt, no stn, 

no min flor, no o flor, no cut, lt yel rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Mud data 
5,640 ' MD 
WT: 8.9 ppg 
FV: 45 
pH: 9.6

MD: 5,592 ' 
TVD: 5,592 ' 
Inclination: 1.02 ° 
Azimuth: 152.58 °

WOB: 23.5 klb 
PP: 2535 psi 
SPM: 130 
ROP: 159.5ft/hr

WOB: 23 klb 
PP: 2490 psi 
SPM: 129 
ROP: 158ft/hr

Mud data 
5,710 ' MD 
WT: 9 ppg 
FV: 39 
pH: 9.3

MD: 5,652 ' 
TVD: 5,652 ' 
Inclination: 1.33 ° 
Azimuth: 154.16 °

WOB: 14 klb 
ROT: 48 rpm 
PP: 1838 psi 
SPM: 109 
ROP: 92.8ft/hr

MD: 5,751 ' 
TVD: 5,751 ' 
Inclination: 0.91 ° 
Azimuth: 167.12 °

MD: 5,778.68 ' 
TVD: 5,778.68 ' 
Inclination: 0.68 ° 
Azimuth: 196.14 °

Pumped pill at 5730'

Electrical breaker 
failure

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



5850 - 5880: SH: medGy - ltGy, blky to subsplt, f to grty txt, 

hd to brit, imbd MICA & SS lamn. SS: Op - lt Gy, mod 

cons, v/fn to f grn, rnd, w - mod srtd, sil cmt, no stn, no min 

flor, no o flor, no cut, no rng.

5820 - 5850:  SH: Gy - lt Gy, subblky to subsplt, f to med - 

c txt, frm to brit, imbd MICA and tr imbd cal, tr intbd ss. SS: 

Op - lt Gy, mod cons, v/fn to f grn, rnd, w - mod srtd, sil 

cmt, no stn, no min flor, no o flor, no cut, no rng.

5880 - 5910: SH: medGy - ltGy, blky to subsplt, f to grty txt, 

hd to brit, imbd MICA & SS lamn. SS: Op - lt Gy, mod 

cons, v/fn to f grn, rnd, w - mod srtd, sil cmt, no stn, no min 

flor, no o flor, no cut, no rng.

5910 - 5940: SH: medGy - ltGy, blky to subsplt, f to grty txt, 

hd to brit, imbd MICA w tr free pyr & SS lamn. SS: Op - lt 

Gy, mod cons, v/fn to f grn, rnd, w - mod srt, sil cmt, no stn, 

no min flor, no o flor, no cut, no rng.

5940 - 5970: SH: med dk Gy - med ltGy, blky to subsplt, f 

to grty txt, hd to brit, imbd MICA & SS lamn. SS: Op - lt Gy, 

mod cons, v/fn to f grn, rnd, w - mod srtd, sil cmt, no stn, no 

min flor, no o flor, no cut, no rng.

5970 - 6000: SH: med dk Gy - med ltGy, blky to subsplt, f 

to grty txt, hd to brit, imbd MICA & tr free pyr. SS: Op - lt 

Gy, mod cons, v/fn to f grn, rnd, w - mod srtd, sil cmt, no 

stn, no min flor, no o flor, no cut, no rng.

6000 - 6030: SH: med dk Gy - med ltGy, blky to subsplt, f 

to grty txt, hd to brit, imbd MICA & tr free pyr. TR SS: Op - 

lt Gy, mod cons, v/fn to f grn, rnd, w - mod srtd, sil cmt, no 

stn, no min flor, no o flor, no cut, no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

ROP: 92.8ft/hr

Mud data 
5,860 ' MD 
WT: 8.9 ppg 
FV: 50 
pH: 9.4

MD: 5,842 ' 
TVD: 5,842.78 ' 
Inclination: 0.78 ° 
Azimuth: 176.89 °

Breaker problem fixed

Mud data 
5,950 ' MD 
WT: 8.9 ppg 
FV: 46 
pH: 9.4

WOB: 13.5 klb 
ROT: 48 rpm 
PP: 1730 psi 
SPM: 109 
ROP: 99ft/hr

MD: 5,968 ' 
TVD: 5,968 ' 
Inclination: 0.41 ° 
Azimuth: 191.36 °

WOB: 9 klb 
ROT: 48 rpm 
PP: 1849 psi 
SPM: 110 
ROP: 110.1ft/hr

MD: 5,905 ' 
TVD: 5,905 ' 
Inclination: 0.95 ° 
Azimuth: 169.71 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



6030 - 6060:  SH: med dk Gy - med ltGy, pred subsplt, f to 

grty txt, frm to brit, mmica, sl calc, no stn, no min flor, no o 

flor, no cut, fnt lt yel rng.

6060 - 6090: SH: med dk Gy - med ltGy, pred subsplt to sb 

blky, f to grty txt, frm to brit, sl calc, mmica, tr imbd 

microxln PYR & dk carb spec, tr free cal, no stn, no min 

flor, no o flor, no cut, fnt lt yel rng.

6090 - 6120: SH: med dk Gy - med ltGy, sb plty to sb splt, f 

to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA, occ SS lamn, tr pyrc Ooids, no stn, no min flor, no o 

flor, no cut, fnt lt yel rng.

6120 - 6150: SH: med dk Gy - med ltGy, sb plty to sb splt, f 

to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA, occ SS lamn, tr pyrc Ooids, no stn, no min flor, no o 

flor, no cut, fnt lt yel rng.

6180 - 6210: SH: med dk Gy - med ltGy, sb plty to sb splt, f 

to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA; SS: Op - lt Gy, mod cons, f to med grn, rnd, w - mod 

srtd, calc cmt, imdb GLAU & MICA, no stn, no min flor, no 

o flor, no cut, no rng.

6150 - 6180: SH: med dk Gy - med ltGy, sb plty to sb splt, f 

to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA; SS: Op - lt Gy, mod cons, f to med grn, rnd, w - mod 

srtd, clac cmt, imdb GLAU & MICA, no stn, no min flor, no 

o flor, no cut, no rng.

6210 - 6240: SH: med dk Gy - med ltGy, sb plty to sb splt, f 

to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA; SS: Op - Wh, mod cons, f to med grn, rnd, w - mod 

srtd, calc cmt, imdb GLAU & MICA, no stn, no min flor, no 

o flor, no cut, no rng.

6240 - 6270: SH: med dk Gy - med ltGy, sb plty to sb splt, f 

to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA; tr SS: aa.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Mud data 
6,080 ' MD 
WT: 9 ppg 
FV: 40 
pH: 9.3

MD: 6,095 ' 
TVD: 6,095 ' 
Inclination: 0.67 ° 
Azimuth: 148.21 °

WOB: 11 klb 
ROT: 55 rpm 
PP: 1743 psi 
SPM: 109 
ROP: 47ft/hr

MD: 6,032 ' 
TVD: 6,032 ' 
Inclination: 0.31 ° 
Azimuth: 96.24 °

WOB: 16.2 klb 
ROT: 55 rpm 
PP: 2082 psi 
SPM: 122 
ROP: 72.9ft/hr

MD: 6,158 ' 
TVD: 6,158 ' 
Inclination: 0.67 ° 
Azimuth: 143.81 °

MD: 6,222 ' 
TVD: 6,222 ' 
Inclination: 0.74 ° 
Azimuth: 140.31 °

6,210' MD 
Niobrara

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

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



6240 - 6270: SH: med dk Gy - med ltGy, sb plty to sb splt, f 

to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA; tr SS: aa.

6270 - 6300: SH: med dk Gy - med ltGy, sb plty to sb blky, 

f to med txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA, tr SS lamn.

6300 - 6330: SH: med dk Gy - med ltGy, sb plty to sb blky, 

f to med txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA, tr SS lamn.

6390 - 6420: SH: med dk Gy - med ltGy, sb plty to sb blky, 

f to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA, scat SS lamn, pp por, no stn, no min flor, no o flor, 

no cut, no rng.

6360 - 6390: SH: med dk Gy - med ltGy, sb plty to sb blky, 

f to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA; SS: Op - offwht, mod cons, f to med grn, rnd, w - 

mod srtd, calc cmt, imdb GLAU & MICA, intgr por, no stn, 

no min flor, no o flor, no cut, no rng.

6330 - 6360: SH: med dk Gy - med ltGy, sb plty to sb blky, 

med to f txt, frm to brit, sl calc, tr imbd PYR & MICA, occ 

SS lamn, pp por, no stn, no min flor, no o flor, no cut, no 

rng.

6450 - 6480: SH: medGy - medltGy, subblky to subsplt, 

grty txt, brit to frm, sl calc, tr imbd microxln PYR & calc 

lamn, imbd mmica, tr free CAL,  no stn, no min flor, no o 

flor, no cut, no rng.

6420 - 6450: SH: med dk Gy - med ltGy, sb plty to sb blky, 

f to grty txt, frm to brit, sl calc, tr imbd microxln PYR & 

MICA, scat SS lamn, pp por, no stn, no min flor, no o flor, 

no cut, no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

MD: 6,285 ' 
TVD: 6,285 ' 
Inclination: 1.24 ° 
Azimuth: 148.46 °

WOB: 10.5 klb 
ROT: 55 rpm 
PP: 1430 psi 
SPM: 96 
ROP: 58.4ft/hr

MD: 6,349 ' 
TVD: 6,349 ' 
Inclination: 0.07 ° 
Azimuth: 99.29 °

WOB: 13 klb 
ROT: 55 rpm 
PP: 1780 psi 
SPM: 108 
ROP: 68.4ft/hr

MD: 6,412 ' 
TVD: 6,412 ' 
Inclination: 0.39 ° 
Azimuth: 39.13 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



6570 - 6600: SH: medGy - medltGy, subblky to subsplt, 

grty txt, brit to frm, tr calc lamn, imbd mmica & imb 

Microxln pyr, tr frre cal , no stn, no min flor, no o flor, no 

cut, no rng.

6630 - 6660: SH: GyshBlk - medGy, blky to subblky, slty to 

grty txt, frm to brit, imbd MICA & microxln PYR. Tr SS: 

v/ltGy - Mlky, mod cons, fn grn, rnd, mody srtd, no stn, no 

min flor, no o flor, no cut, no rng.

6600 - 6630: No Sample Bypassing shakers

6660 - 6690: SH: Gysh Blk - med lt Gy, blky to subblky, 

slty to grty txt, frm to brit, imbd MICA & microxln PYR, 

scat intbd ss. SS: v/ltGy - Mlky, mod cons, fn grn, rnd, calc 

cmt, mody srtd, no stn, no min flor, no o flor, no cut, no rng.

6540 - 6570: SH: medGy - medltGy, subblky to subsplt, 

grty txt, brit to frm, calc lamn, imbd mmica & scat imbd ss. 

SS: v/ltGy - Wh, w cons, v/fn grn, rnd, w - mod srtd, no 

stn, no min flor, no o flor, no cut, no rng.

6510 - 6540: SH: medGy - medltGy, subblky to subsplt, 

grty txt, brit to frm, sl calc, tr imbd microxln PYR & calc 

lamn, imbd mmica & tr imbd ss.

6480 - 6510: SH: medGy - medltGy, subblky to subsplt, 

grty txt, brit to frm, sl calc, tr imbd microxln PYR & calc 

lamn, imbd mmica & tr imbd ss. SS: v/ltGy - Wh, w cons, 

v/fn grn, rnd, w srtd.,  no stn, no min flor, no o flor, no cut, 

no rng.

6450 - 6480: SH: medGy - medltGy, subblky to subsplt, 

grty txt, brit to frm, sl calc, tr imbd microxln PYR & calc 

lamn, imbd mmica, tr free CAL,  no stn, no min flor, no o 

flor, no cut, no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

990 u

WOB: 11.9 klb 
ROT: 55 rpm 
PP: 1850 psi 
SPM: 110 
ROP: 77.2ft/hr

Mud data 
6,510 ' MD 
WT: 9 ppg 
FV: 44 
pH: 9.8

MD: 6,475 ' 
TVD: 6,475 ' 
Inclination: 0.45 ° 
Azimuth: 52.43 °

MD: 6,538 ' 
TVD: 6,538 ' 
Inclination: 0.6 ° 
Azimuth: 103.04 °

Bypassing Shaker from 
6599 MD to 6653 MD. 
No samples from 
6600-6630 MD

MD: 6,601.71 ' 
TVD: 6,601.71 ' 
Inclination: 0.71 ° 
Azimuth: 138.31 °

WOB: 10.2 klb 
ROT: 56 rpm 
PP: 1320 psi 
SPM: 95 
ROP: 60ft/hr

Mud data 
6,670 ' MD 
WT: 8.9/8.8 ppg 
FV: 43/37 
pH: 9.3/9.2

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

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



6690 - 6720: SH: Dk gy - med Gy, blky to subblky, slty to 

grty txt, frm to brit, imbd MICA & microxln PYR. SS: Op - 

Mlky, mod cons, fn - med - tr vf grn, rnd, calc cmt, mody 

srtd, no stn, no min flor, no o flor, no cut, no rng.

6750 - 6780: SH: Gysh Blk - med Gy, blky to subblky to 

sub splt, slty to grty txt, frm to brit, imbd MICA & microxln 

PYR & free pyr, tr intbd ss. SS: v/ltGy - Mlky, mod cons, fn 

- med grn, rnd, calc cmt, mody srtd, no stn, no min flor, no 

o flor, no cut, no rng.

6720 - 6750: SH: Gysh Blk - med Gy, blky to subblky, slty 

to grty txt, frm to brit, imbd MICA & microxln PYR & free 

pyr, scat intbd ss. SS: v/ltGy - Mlky, mod cons, fn - med 

grn, rnd, calc cmt, mody srtd, no stn, no min flor, no o flor, 

no cut, no rng.

6810 - 6840: SH: Gysh Blk - med Gy, blky to subblky to 

scat sub splt, slty to grty txt, frm to brit, imbd MICA & 

microxln PYR, tr intbd ss. TR SS: v/ltGy - Mlky, mod 

cons, fn - med grn, rnd, calc cmt, mody srtd, no stn, no min 

flor, no o flor, no cut, no rng.

6780 - 6810: SH: Gysh Blk - med Gy, blky to subblky, slty 

to grty txt, frm to brit, imbd MICA & microxln PYR,, scat 

intbd ss. SS: v/ltGy - Mlky, mod cons, fn - med grn, rnd, 

calc cmt, mody srtd, no stn, no min flor, no o flor, no cut, no 

rng.

6870 - 6900: SH: GyshBlk - medltGy, blky to subblky to 

occ subsplt, f to slty txt, hd to brit, imbd microxln PYR & 

MICA. Tr SS, no stn, no min flor, no o flor, no cut, no rng.

6840 - 6870: SH: Gysh Blk - med Gy, blky to subblky, slty 

to f txt, frm to brit, imbd MICA & microxln PYR, scat lam 

cal, tr intbd ss, no stn, no min flor, no o flor, no cut, no rng.

6900 - 6930: SH: drkGy - medGy - scat medltGy, pred 

subblky, f txt, hd to brit, sl calc, imbd microxln PYR & 

MICA. 

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

322 u

566 u

WOB: 12.5 klb 
ROT: 56 rpm 
PP: 1422 psi 
SPM: 98 
ROP: 39.6ft/hr

Mud data 
6,725 ' MD 
WT: 8.8/8.8 ppg 
FV: 44/43 
pH: 9.1/9.1

MD: 6,727 ' 
TVD: 6,727.28 ' 
Inclination: 0.4 ° 
Azimuth: 86.63 °

WOB: 9 klb 
ROT: 56 rpm 
PP: 1542 psi 
SPM: 103 
ROP: 47ft/hr

Mud data 
6,813 ' MD 
WT: 8.8/8.8 ppg 
FV: 54/42 
pH: 8.8/8.9

MD: 6,791.27 ' 
TVD: 6,791.27 ' 
Inclination: 0.27 ° 
Azimuth: 104.57 °

WOB: 11.5 klb 
ROT: 56 rpm 
PP: 1550 psi 
SPM: 98 
ROP: 40ft/hr

MD: 6,854 ' 
TVD: 6,854.73 ' 
Inclination: 0.47 ° 
Azimuth: 105.1 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



6900 - 6930: SH: drkGy - medGy - scat medltGy, pred 

subblky, f txt, hd to brit, sl calc, imbd microxln PYR & 

MICA. 

6930 - 6960: SH: drkGy - medGy - scat medltGy, pred 

subblky, f txt, hd to brit, sl calc, imbd microxln PYR & 

MICA. 

6960 - 6990: SH: drkGy - medGy, pred sb blky to tr sb splt, 

f txt, frm to brit, sl calc, imbd microxln PYR & MICA, no 

stn, no min flor, no cut. 

6990 - 7020:  SH: drkGy, pred sb blky, f txt, frm to brit, sl 

calc, imbd microxln PYR, tr free PYR, no stn, no min flor, 

no cut. 

7020 - 7050: SH: drkGy, pred sb blky to sb plty, f txt, frm to 

hd, brit ip, sl calc, arg ip, imbd microxln PYR; tr CLYST: 

drkYlshOr - lt brn, blky, wxy txt, sft, lt org min flor, no por, 

no stn, no min flor, no cut. 

7050 - 7080: SH: drkGy, pred sb blky to sb plty, f txt, frm to 

hd, brit ip, sl calc, arg ip, imbd microxln PYR, tt por, no min 

flor, no stn, no min flor, no cut. 

7080 - 7110:  SH: drkGy, pred sb blky to sb plty, f txt, frm 

to hd, brit ip, sl calc, arg, tr imbd calc lamn, tt por, no min 

flor, no stn, no min flor, no cut. 

7110 - 7140: SH: drkGy, pred sb blky to sb plty, f txt, frm to 

hd, sl calc, arg, tt por, no min flor, no stn, no min flor, no 

cut. 

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

ROP: 40ft/hr

WOB: 9 klb 
ROT: 56 rpm 
PP: 1538 psi 
SPM: 94 
ROP: 61.4ft/hr

Mud data 
6,910 ' MD 
WT: 8.8/8.7 ppg 
FV: 53/57 
pH: 8.8/8.9

MD: 6,917 ' 
TVD: 6,917 ' 
Inclination: 0.66 ° 
Azimuth: 114.46 °

Mud data 
7,000 ' MD 
WT: 8.9 ppg 
FV: 60 
pH: 10.2

Mud data 
6,980 ' MD 
WT: 8.8/8.6 ppg 
FV: 60/55 
pH: 9.1/9.1

MD: 6,981 ' 
TVD: 6,981 ' 
Inclination: 0.69 ° 
Azimuth: 136.67 °

WOB: 21.9 klb 
ROT: 56 rpm 
PP: 1507 psi 
SPM: 96 
ROP: 8.8ft/hr

Mud data 
7,080 ' MD 
WT: 8.9 ppg 
FV: 49 
pH: 9.8

MD: 7,044 ' 
TVD: 7,044 ' 
Inclination: 0.98 ° 
Azimuth: 137.41 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



7140 - 7170: SH: drkGy - medGy, pred sb blky to blky, f 

txt, slty ip, frm to hd, sl calc, arg, tt por, no min flor, no stn, 

no min flor, no cut. 

7170 - 7200: SH: drkGy - medGy, pred sb blky to blky, f 

txt, slty ip, frm to hd, sl calc, arg, tt por, no min flor, no stn, 

no min flor, no cut. 

7200 - 7230: SH: drkGy - medGy, pred sb blky to blky, f 

txt, frm to hd, sl calc, arg, tt por, no min flor, no stn, no min 

flor, no cut.

7230 - 7260:  SH: drkGy - medGy, pred sb blky to sb plty, f 

txt, frm to hd, sl calc, arg ip, tt por, no min flor, no stn, no 

min flor, no cut.

7260 - 7290: SH: drkGy - medGy, pred sb blky to sb plty, f 

txt, frm to hd, sl calc, arg ip, imbd microxln PYR, tt por, no 

min flor, no stn, no min flor, no cut.

7290 - 7320: SH: drkGy - medGy, pred sb blky to sb plty, f 

txt, frm to hd, sl calc, arg ip, imbd microxln PYR, tr calc 

frac fill, tt por, no min flor, no stn, no min flor, no cut.

7320 - 7350 SH: drkGy - medGy, pred sb blky to sb plty, f 

txt, frm to hd, sl calc, arg ip, imbd microxln PYR, tr calc 

frac fill, tt por, free calc & PYR. tr SS: v/ltGy - Mlky, w 

cons, fn grn, calc cmt, w srtd, no stn, no min flor, no o flor, 

no cut, no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

WOB: 12 klb 
ROT: 56 rpm 
PP: 1692 psi 
SPM: 99 
ROP: 56.3ft/hr

MD: 7,171 ' 
TVD: 7,171 ' 
Inclination: 0.28 ° 
Azimuth: 158.76 °

MD: 7,234 ' 
TVD: 7,234 ' 
Inclination: 0.53 ° 
Azimuth: 181.29 °

Switched over to pump 
#1.

Mud data 
7,300 ' MD 
WT: 8.9 ppg 
FV: 48 
pH: 9.7

WOB: 13 klb 
ROT: 56 rpm 
PP: 1412 psi 
SPM: 98 
ROP: 56.9ft/hr

MD: 7,297 ' 
TVD: 7,297 ' 
Inclination: 0.86 ° 
Azimuth: 165.83 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



7350 - 7380: SH: drkGy - medGy, pred sb blky to sb plty, f 

txt, frm to hd, sl calc, imbd microxln PYR & mic, scat calc 

frac fill, tt por. SS: v/ltGy - Mlky, w cons, fn - med grn, calc 

cmt, w srtd, no stn, no min flor, no o flor, no cut, no rng.

7380 - 7410: SH: drkGy - medGy, pred sb blky to blky, f 

txt, frm to hd, sl calc, imbd microxln PYR & mic, tr calc 

frac fill, tt por, no stn, no min flor, no o flor, no cut, no rng.

7410 - 7440: SH: drkGy - med lt Gy, pred sb blky to blky, f 

txt, frm to hd, sl calc, imbd microxln PYR & mic, Occ calc 

frac fill, tt por, no stn, no min flor, no o flor, no cut, no rng.

7440 - 7470: SH: GyshBlk - medltGy, subblky to subsplt, 

pred f to occ grty txt, hd to brit, imbd MICA & microxln 

PYR, scat calc frac fill, tt por, no stn, no min flor, no o flor, 

no cut, no rng.

7470 - 7500: SH: Gysh Blk - med lt Gy, subblky to subsplt, 

pred f to occ grty txt to scat slty, hd to brit, imbd MICA & 

microxln PYR, scat calc frac fill, tt por, no stn, no min flor, 

no o flor, no cut, no rng.

7500 - 7530: SH: Gysh Blk - med lt Gy, subblky to subsplt, 

pred grty to occ slty txt, hd to brit, imbd MICA & microxln 

PYR, occ calc frac fill, tt por, no stn, no min flor, no o flor, 

no cut, no rng.

7530 - 7560: SH: GyshBlk - medltGy, subblky to subsplt, 

pred f to occ grty txt, hd to brit, imbd MICA & microxln 

PYR, scat calc frac fill, tt por, no stn, no min flor, no o flor, 

no cut, no rng.

7560 - 7590: SH: GyshBlk - medltGy, subblky to subsplt, 

pred f to occ grty - slty txt, hd to brit, imbd MICA & 

microxln PYR, tr calc frac fill, tt por, no stn, no min flor, no 

o flor, no cut, no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

2396 u

WOB: 11.8 klb 
ROT: 56 rpm 
PP: 1393 psi 
SPM: 100 
ROP: 71.7ft/hr

MD: 7,361 ' 
TVD: 7,361 ' 
Inclination: 0.77 ° 
Azimuth: 147.34 °

Mud data 
7,430 ' MD 
WT: 9 ppg 
FV: 45 
pH: 9.6

MD: 7,424 ' 
TVD: 7,424 ' 
Inclination: 0.43 ° 
Azimuth: 135.7 °

Mud data 
7,447 ' MD 
WT: 8.9 ppg 
FV: 44 
pH: 9.5

MD: 7,487 ' 
TVD: 7,487 ' 
Inclination: 0.64 ° 
Azimuth: 110.57 °

MD: 7,550 ' 
TVD: 7,550 ' 
Inclination: 0.74 ° 
Azimuth: 136.91 °

WOB: 13 klb 
ROT: 55 rpm 
PP: 1445 psi 
SPM: 100 
ROP: 72ft/hr

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



7560 - 7590: SH: GyshBlk - medltGy, subblky to subsplt, 

pred f to occ grty - slty txt, hd to brit, imbd MICA & 

microxln PYR, tr calc frac fill, tt por, no stn, no min flor, no 

o flor, no cut, no rng.

7590 - 7620: SH: GyshBlk - medltGy, subblky to subsplt, 

pred f to occ grty txt, hd to brit, imbd MICA & microxln 

PYR, scat calc frac fill, tr free pyr, tt por, no stn, no min 

flor, no o flor, no cut, no rng.

7620 - 7650: SH: GyshBlk - medltGy, subblky to subsplt, 

pred f to occ grty txt, hd to brit, imbd MICA & microxln 

PYR, scat calc frac fill, tt por, no stn, no min flor, no o flor, 

no cut, no rng.

7650 - 7680: SH: Gysh Blk - med lt Gy, subblky to subsplt, 

pred slty to f to occ grty txt, hd to brit, imbd MICA & 

microxln PYR, tr calc frac fill, tt por, no stn, no min flor, no 

o flor, no cut, no rng.

7680 - 7710: SH: Pred Med dk gy - med lt Gy, subblky to 

subsplt, pred slty to f txt, hd to brit, imbd MICA & microxln 

PYR, tt por, no stn, no min flor, no o flor, no cut, no rng.

7710 - 7740:  SH: Pred Med dk gy - med lt Gy, subblky to 

subsplt, pred slty to f txt, hd to brit, imbd MICA & microxln 

PYR, tt por, no stn, no min flor, no o flor, no cut, no rng. Tr 

SS: Wht - Opq, f- med grn, mod srtd.

7740 - 7770: SH: Pred Med dk gy - med lt Gy, subblky to 

subsplt, pred slty to f txt, hd to brit, imbd MICA & microxln 

PYR, tt por, no stn, no min flor, no o flor, no cut, no rng. 

7770 - 7800: SH: Pred Med dk gy - med lt Gy, subblky to 

subsplt, pred slty to f txt, hd to brit, imbd MICA & microxln 

PYR, tt por, scat frac fill cal, no stn, no min flor, no o flor, 

no cut, no rng. 

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

976 u

WOB: 13 klb 
ROT: 55 rpm 
PP: 1330 psi 
SPM: 97 
ROP: 52ft/hr

Mud data 
7,580 ' MD 
WT: 9 ppg 
FV: 45 
pH: 9.7

MD: 7,613 ' 
TVD: 7,612.99 ' 
Inclination: 1.2 ° 
Azimuth: 128.7 °

Mud data 
7,680 ' MD 
WT: 8.9 ppg 
FV: 53 
pH: 9.5

MD: 7,677 ' 
TVD: 7,676.99 ' 
Inclination: 1.19 ° 
Azimuth: 123.51 °

WOB: 13 klb 
ROT: 56 rpm 
PP: 1334 psi 
SPM: 96 
ROP: 68ft/hr

Mud data 
7,740 ' MD 
WT: 9.1 ppg 
FV: 42 
pH: 9.6

MD: 7,740 ' 
TVD: 7,739.99 ' 
Inclination: 0.7 ° 
Azimuth: 133.52 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



7800 - 7830: SH: Pred Med dk gy - med lt Gy, subblky to 

subsplt, pred slty to f txt, hd to brit, imbd MICA & microxln 

PYR, tt por, scat frac fill cal, occ free cal, no stn, no min 

flor, no o flor, no cut, no rng. 

7830 - 7860: SH:  meddrkGy - medGy, sb blky, pred slty to 

f txt, hd to brit, imbd MICA & microxln PYR, tt por, scat 

frac fill cal, occ free cal, no stn, no min flor, no o flor, no 

cut, no rng. 

7860 - 7890: SH:  meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, imbd microxln PYR, no por, scat frac fill 

cal, occ free cal, no stn, no min flor, no o flor, no cut, no 

rng. 

7890 - 7920: SH:  meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, imbd microxln PYR, no por, tr frac fill cal, 

scat free cal, no stn, no min flor, no o flor, no cut, no rng. 

7920 - 7950: SH:  meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, tr imbd microxln PYR, tr pp por, tr frac fill 

cal, scat free cal, no stn, no min flor, no o flor, no cut, no 

rng. 

7950 - 7980: SH:  meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, tr imbd microxln PYR, tr pp por, tr frac fill 

cal, scat free cal, no stn, no min flor, no o flor, no cut, no 

rng. 

7980 - 8010: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, tr imbd microxln PYR, tr pp por, tr frac fill 

cal, scat free cal, no stn, no min flor, no o flor, no cut, no 

rng. 

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

335 u

MD: 7,804 ' 
TVD: 7,804 ' 
Inclination: 0.22 ° 
Azimuth: 223.99 °

WOB: 9 klb 
ROT: 56 rpm 
PP: 1555 psi 
SPM: 129 
ROP: 53ft/hr

Mud data 
7,820 ' MD 
WT: 40 ppg 
FV: 9.1 
pH: 9.6

WOB: 9.4 klb 
ROT: 55 rpm 
PP: 1545 psi 
SPM: 129 
ROP: 44.4ft/hr

WOB: 11.9 klb 
ROT: 55 rpm 
PP: 1556 psi 
SPM: 128 
ROP: 51.8ft/hr

Mud data 
7,920 ' MD 
WT: 9.2 ppg 
FV: 43 
pH: 9.4

Mud data 
7,970 ' MD 
WT: 9.1 ppg 
FV: 41 
pH: 9.5

MD: 7,867 ' 
TVD: 7,867 ' 
Inclination: 0.87 ° 
Azimuth: 147.02 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



8010 - 8040: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, tr imbd microxln PYR, tr pp por, tr frac fill 

cal, scat free cal, no stn, no min flor, no o flor, no cut, no 

rng. 

8040 - 8070: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, tr imbd microxln PYR, tr pp por, no stn, 

no min flor, no o flor, no cut, no rng. 

8070 - 8100: SH: meddrkGy - medGy, sb blky, pred f txt, 

slty ip, hd to brit, v calc, tr imbd microxln PYR, tr cal frac 

fill, no por, no stn, no min flor, no o flor, no cut, no rng. 

8100 - 8130: SH: meddrkGy - medGy, sb blky, pred f txt, 

slty ip, hd to brit, v calc, tr cal frac fill, no por, no stn, no 

min flor, no o flor, no cut, no rng. 

8130 - 8160: SH: meddrkGy - medGy, sb blky, pred f txt, 

slty ip, hd to brit, v calc, tr cal frac fill, no por, no stn, no 

min flor, no o flor, no cut, no rng. 

8160 - 8190: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, scat cal frac fill; tr CLY: tan - lt brn, sft, 

amor, v calc, no por, no stn, no min flor, no o flor, no cut, no 

rng. 

8190 - 8220: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, scat cal frac fill.

8220 - 8250: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, scat cal frac fill, no min flor, no stn, no 

cut. 

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

391 u

ROP: 51.8ft/hr

WOB: 13.4 klb 
ROT: 55 rpm 
PP: 1517 psi 
SPM: 126 
ROP: 47.3ft/hr

Mud data 
8,070 ' MD 
WT: 9.1+ ppg 
FV: 44 
pH: 9.4

MD: 8,056 ' 
TVD: 8,056 ' 
Inclination: 0.75 ° 
Azimuth: 100.59 °

WOB: 12.4 klb 
ROT: 55 rpm 
PP: 1600 psi 
SPM: 127 
ROP: 58.6ft/hr

Mud data 
8,220 ' MD 
WT: 9.1 ppg 
FV: 49 

MD: 8,183 ' 
TVD: 8,183 ' 
Inclination: 1.01 ° 
Azimuth: 115.52 °

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



8400 - 8430: SH: GyshBlk - meddrkGy, subblky to blky, 

smth to f txt, hd to frm, imbd PYRC spec & MICA, no stn, 

no min flor, no cut, no ring.

8430 - 8460: SH: GyshBlk - meddrkGy, subblky to blky - 

sub splt, smth to f txt, hd to frm, scat cal frac fill, imbd 

PYRC spec & MICA, no stn, no min flor, no cut, no ring.

8370 - 8400: SH: meddrkGy - medGy, sb blky to scat sb 

plty, pred f txt, hd to brit, v calc, tr calc frac fill, no stn, no 

min flor, no cut, no ring.

8340 - 8370: SH: meddrkGy - medGy, sb blky to scat sb 

plty, pred f txt, hd to brit, v calc, tr free Qtz, no stn, no min 

flor, no cut, no ring.

8310 - 8340: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, scat cal frac fill, no stn, no min flor, no 

cut, no ring.

8280 - 8310: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, scat cal frac fill. tr ALBITE (SODIC 

QTZ): Mlky - Opq, subblky, xln, sft to hd, imbd QTZ, free 

QTZ & CHT, tt por, no stn, tr briYl min flor, mod paYl o 

flor, slow strmg cut, fnt paYl rng. 

8220 - 8250: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, scat cal frac fill, no min flor, no stn, no 

cut. 

8250 - 8280: SH: meddrkGy - medGy, sb blky, pred f txt, 

hd to brit, v calc, scat cal frac fill. ALBITE (SODIC QTZ): 

Mlky - Opq, subblky, xln, sft to hd, imbd QTZ, free QTZ & 

CHT, tt por, no stn, briYl min flor, mod paYl o flor, slow 

strmg cut, fnt paYl rng. 

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

FV: 49 
pH: 9.3

WOB: 12.7 klb 
ROT: 55 rpm 
PP: 1548 psi 
SPM: 128 
ROP: 66.4ft/hr

Large Gas Kick: 
8250-8280'MD 
Samples are 
possiblycontaminated 
with washout and up 
hole material

WOB: 12.3 klb 
ROT: 55 rpm 
PP: 1600 psi 
SPM: 125 
ROP: 80.5ft/hr

MD: 8,309 ' 
TVD: 8,309 ' 
Inclination: 0.55 ° 
Azimuth: 95.95 °

MD: 8,372 ' 
TVD: 8,372 ' 
Inclination: 0.75 ° 
Azimuth: 91.19 °

MD: 8,435 ' 
TVD: 8,435 ' 
Inclination: 0.45 ° 
Azimuth: 175.59 °

8,250' MD 
Buck Peak

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



8460 - 8490: SH: GyshBlk - med Gy, subblky to blky - sub 

splt, pred f to smth to slty txt, hd to frm, tr cal frac fill, imbd 

PYRC spec & MICA, no stn, no min flor, no cut, no ring.

8640 - 8670 SH: GyshBlk - Blk, subblky to mech, pred f to 

grty txt, frm, imbd MICA & tr microxln PYR, free CAL.no 

stn, no min flor, no cut, no ring.

8610 - 8640: SH:Pred med Gy - tr med dk gy, sub blky w tr 

mech, pred f to grty, hd to frm, occ cal frac fill, scat imbd 

PYRC spec & MICA, scat free cal, no stn, no min flor, no 

cut, no ring.

8580 - 8610: SH: Pred med Gy - scat med dk gy, sub blky 

w tr sub splt, pred f to grty, hd to frm, occ cal frac fill, tr 

imbd PYRC spec & MICA, no stn, no min flor, no cut, no 

ring.

8550 - 8580: SH: Pred med Gy - scat med dk gy, sub blky 

w tr sub splt, pred f to grty to occ slty txt, hd to frm, occ cal 

frac fill, scat imbd PYRC spec & MICA, tr free cal, no stn, 

no min flor, no cut, no ring.

8490 - 8520: SH:Gysh Blk - med Gy, sub blky - tr sub splt, 

pred f to smth to occ slty txt, hd to frm, tr cal frac fill, imbd 

PYRC spec & MICA, tr free pyr, no stn, no min flor, no cut, 

no ring.

8520 - 8550: SH: Pred med Gy - med lt gy, sub blky - blky 

w tr sub splt, pred f to smth to occ slty txt, hd to frm, scat 

cal frac fill, imbd PYRC spec & MICA, scat free cal, no 

stn, no min flor, no cut, no ring.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Mud data 
8,440 ' MD 
WT: 9.1 ppg 
FV: 43 
pH: 9.3

Mud data 
8,490 ' MD 
WT: 9.1 ppg 
FV: 40 
pH: 9.3

MD: 8,499 ' 
TVD: 8,499 ' 
Inclination: 0.3 ° 
Azimuth: 172.08 °

WOB: 9.5 klb 
ROT: 56 rpm 
PP: 1620 psi 
SPM: 129 
ROP: 45ft/hr

MD: 8,562 ' 
TVD: 8,562 ' 
Inclination: 0.69 ° 
Azimuth: 147.46 °

WOB: 13 klb 
ROT: 45 rpm 
PP: 1370 psi 
SPM: 128 
ROP: 48ft/hr

8,470' MD 
Wolf Mountain

MD: 8,625 ' 
TVD: 8,624.99 ' 
Inclination: 0.92 ° 
Azimuth: 138.34 °

8,653' MD 
Rangely 
Bench

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



8670 - 8700 SH: GyshBlk, subblky to mech, pred grty txt, 

frm, imbd MICA & scat PYRC spec,  scat cal frac fill no 

stn, no min flor, no cut, no ring.

8700 - 8730 SH: GyshBlk - Blk, subblky to scat mech, pred 

grty to scat lam txt, frm, tr imbd PYRC spec, scat free 

CAL. occ cal frac fill,  no stn, no min flor, no cut, no ring.

8790 - 8820 SH: GyshBlk, subblky to tr mech, pred grty to 

tr lam txt, frm, tr imbd PYRC spec, scat free CAL. scat cal 

frac fill, no stn, no min flor, no cut, no ring.  

8820 - 8850: SH: Dk gy - Med dk gy, sub blky to blky, pred 

f - slty - grty txt, imbd mic & tr imbd pyr spec, tr cal frac fill, 

no stn, no min, no cut, no ring. 

8880 - 8910 LS: mott meddrkGy - scat medGy, subblky, 

fxln, frm, tr intcls frmwrk, imbd PYRC spec, vugy por, no 

stn, no min flor, no o flor, no cut, no rng.

8850 - 8880: LS: mott meddrkGy - scat medGy, subblky, 

fxln, frm, tr intcls frmwrk, imbd PYRC spec, vugy por, no 

stn, no min flor, no o flor, no cut, no rng. SH: aa. 

8760 - 8790: SH: Dk gy - med gy, pred sub blky to scat sub 

splt, pred f to occ slty txt, frm to hd, tr imbd pyrc specs & 

mic, tr free cal, scat frac fill cal, no stn, no min flor, no cut, 

no ring.  

8730 - 8760: SH: Dk gy - med gy, sub blky to scat sub splt, 

pred f to scat slty txt, frm to hd, scat imbd pyrc specs & 

mic, scat free cal, scat frac fill cal, no stn, no min flor, no 

cut, no ring.  

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

WOB: 32 klb 
ROT: 56 rpm 
PP: 1740 psi 
SPM: 130 
ROP: 33ft/hr

Mud data 
8,740 ' MD 
WT: 9.1 ppg 
FV: 41 
pH: 9.5

MD: 8,668 ' 
TVD: 8,668 ' 
Inclination: 0.27 ° 
Azimuth: 39.06 °

MD: 8,751 ' 
TVD: 8,751 ' 
Inclination: 0.47 ° 
Azimuth: 28.41 °

WOB: 14 klb 
ROT: 56 rpm 
PP: 1677 psi 
SPM: 128 
ROP: 65ft/hr

MD: 8,814 ' 
TVD: 8,814 ' 
Inclination: 0.4 ° 
Azimuth: 90.37 °

MD: 8,878 ' 
TVD: 8,878 ' 
Inclination: 0.79 ° 
Azimuth: 113.06 °

Mud data 
8,850 ' MD 
WT: 9.2 ppg 
FV: 42 
pH: 9.4

8,848' MD 
Fort Hayes

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



8910 - 8940: LS: mott meddrkGy - scat medGy, subblky, 

fxln, frm, tr intcls frmwrk, imbd PYRC spec, vugy por, no 

stn, no min flor, no o flor, no cut, no rng.

8880 - 8910 LS: mott meddrkGy - scat medGy, subblky, 

fxln, frm, tr intcls frmwrk, imbd PYRC spec, vugy por, no 

stn, no min flor, no o flor, no cut, no rng.

8940 - 8970: SH: pred GyshBlk - drkGy, subblky, med to 

slty txt, frm, imbd SLTST; LS: mott meddrkGy - scat 

medGy - scat medltGy, subblky, fx;ln, frm to fri, tr chk 

frmwrk, imbd CAL, vugy por, no stn, no min flor, no o flor, 

no cut, no rng. 

8970 - 9000: SH: pred GyshBlk - drkGy, subblky, med to 

slty txt, frm, v calc, imbd SS, tr calc frac fill; LS: mott 

meddrkGy - scat medGy - scat medltGy, subblky, fx;ln, frm 

to fri, tr chk frmwrk, imbd CAL, vugy por, no stn, no min 

flor, no o flor, no cut, no rng. 

9000 - 9030: SH: pred GyshBlk - drkGy, sb blky to sb plty, 

f txt, frm, v calc, imbd calc flk & microxln PYR, tr calc frac 

fill; tr LS: Wh - v/ltGy, blky, chlky, fri, chk frmwrk, imbd 

grnl PYR, free PYR, vugy por, no stn, no min flor, no o flor, 

no cut, no rng. 

9030 - 9060: SH: pred GyshBlk - drkGy, sb blky to sb plty, 

f txt, frm, v calc, imbd calc flk & microxln PYR, grdg to 

SLTST, occ SLTST lamn; SS/CALCARENITE: Wh - 

v/ltGy, w cons, fn grn, rnd, w srtd, calc cmt, imbd CAL & 

PYR, intgr por, no stn, no min flor, no o flor, weak strmg 

cut, no rng. 

9060 - 9090: SH: pred GyshBlk - drkGy, sb plty, f to lstr txt 

ip, frm, v calc, imbd calc flk & microxln PYR, tr calc frac 

fill; SS/CALCARENITE: Wh - v/ltGy, w cons, fn grn, rnd, 

w srtd to mod srtd, calc cmt, tr silc cmt, imbd CAL & PYR, 

intbd SH, free QTZ, intgr por, no stn, no min flor, no o flor, 

weak strmg cut, no rng.

9090 - 9120: SH: pred GyshBlk - drkGy, sb plty, f to lstr txt 

ip, frm, v calc, imbd calc flk & microxln PYR, tr calc frac 

fill, tr ox orng to lt brn concs, free cal; LS/CALCARENITE: 

medGy - Wh, subsplt, fxln, fri, scat chk to intcls frmwrk, 

imbd CAL, free CAL, vugy por, no stn, no min flor, no o flor, 

no cut, no rng.  

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Mud data 
8,920 ' MD 
WT: 9.2 ppg 
FV: 42 
pH: 9.3

WOB: 14 klb 
ROT: 60 rpm 
PP: 1690 psi 
SPM: 127 
ROP: 40ft/hr

MD: 8,941 ' 
TVD: 8,941 ' 
Inclination: 1.29 ° 
Azimuth: 123.74 °

Mud data 
9,020 ' MD 
WT: 9.2 ppg 
FV: 43 
pH: 9.5

WOB: 15.1 klb 
ROT: 55 rpm 
PP: 1780 psi 
SPM: 131 
ROP: 53.9ft/hr

MD: 9,067 ' 
TVD: 9,067 ' 
Inclination: 1.21 ° 
Azimuth: 156.55 °

MD: 9,004 ' 
TVD: 9,004 ' 
Inclination: 0.77 ° 
Azimuth: 159.11 °

Mud data 
8,990 ' MD 
WT: 9.2 ppg 
FV: 43 
pH: 9.6

WOB: 24 klb 
ROT: 55 rpm 
PP: 1712 psi 
SPM: 133 
ROP: 19.5ft/hr

8,976' MD 
Juana Lopez

8,993' MD 
Frontier

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

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



9120 - 9150: SH: meddrkGy - tr drkGy, subsplt to subblky, 

pred f to tr lstr txt, brit, sl calc, imbd PYRC spec & calc flk, 

no stn, no min flor, no o flor, no cut, no rng.  

9150 - 9180: SH: meddrkGy - tr drkGy, subsplt to subblky, 

pred f to tr lstr txt, brit, sl calc, imbd PYRC spec & calc flk; 

BENT: lt brn - tan, amor, sft, no stn, no min flor, no o flor, 

no cut, no rng.  

9180 - 9210: SH: drkGy, sb plty to sb blky, pred f to tr lstr 

txt, brit, sl calc, imbd PYRC spec & tr calc flk; tr 

LS/CALCARENITE: medGy - Wh, subsplt, fxln, fri, scat 

chk to intcls frmwrk, imbd CAL, free CAL, tr ox lt brn/org 

concs, vugy por, no stn, no min flor, no o flor, no cut, no 

rng.  

9210 - 9240: SH: drkGy, sb plty to sb blky, pred f to fis txt, 

frm to brit, sl calc, imbd PYRC spec, tr free cal.

9240 - 9270: SH: drkGy - scat meddrkGy, sb splt to sb 

plty, f to fiss txt, brit, imbd PYRC spec & calc flk, free PYR 

& free CAL.

9270 - 9300: SH: drkGy - scat meddrkGy, sb splt to sb 

plty, f to fiss txt, brit, imbd PYRC spec & calc flk, free PYR 

nod & free CAL.

9300 - 9330: SS: Clr, un cons, v/fn grn, ang to subang, v/w 

srtd, no cmt, free QTZ, no por, no stn, no min flor, no cut, 

no rng. tr SH: aa. 

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

ROP: 53.9ft/hr

MD: 9,131 ' 
TVD: 9,131 ' 
Inclination: 1.41 ° 
Azimuth: 148.48 °

WOB: 14.4 klb 
ROT: 55 rpm 
PP: 1854 psi 
SPM: 132 
ROP: 95ft/hr

MD: 9,194 ' 
TVD: 9,194 ' 
Inclination: 1.44 ° 
Azimuth: 128.3 °

MD: 9,257 ' 
TVD: 9,257 ' 
Inclination: 1.58 ° 
Azimuth: 93.98 °

Mud data 
9,300 ' MD 
WT: 9.1 ppg 
FV: 40 
pH: 9.1

WOB: 15.6 klb 
ROT: 55 rpm 
PP: 2223 psi 
SPM: 146 
ROP: 135.7ft/hr

MD: 9,303 ' 
TVD: 9,303 ' 
Inclination: 1.81 ° 
Azimuth: 89.54 °

9,318' MD 
Dakota

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   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200



9330 - 9360: SS: Clr, un cons, v/fn grn, ang to subang, v/w 

srtd, no cmt, free QTZ, no por, no stn, no min flor, no cut, 

no rng.

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Total Gas (units)
1 10 100 1,0001E4

C1  -C5 (PPM)
100 1,000 1E4 1E51E6

CO2   (percent)
0.01 0.1 1 10100

Falcon Seaboard 
11-90-12 #3 Final 
vertical pilot hole depth 
of 9360'MD was 
reached on 7/24/15 @ 
14:10 hrs. Thank you 
for choosing FieldGeo 
Services!

Dakota

9,310

9,320

9,330

9,340

9,350

9,360

9,370

9,380

9,390

9,400

9,410

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200

ROP   (min/ft)0 3
WOB   (klbs)0 40

GR   (api)0 200


