
Scale 1:240 (5"=100') Imperial
Measured Depth Log

Well Name: Barclay 15C-26HZ
API: 05123390610000

Location: SWSE Section 14, T2N, R67W
License Number: 2087298 Region: Wattenberg, DJ Basin

Spud Date: March 21, 2015 Drilling Completed:March 27, 2015
Surface Coordinates: SWSE Sec 14 T2N R67W; 577' FSL & 2193' FEL

Lat N 40.132406  Long W -104.9856438
Bottom Hole
Coordinates:

SWSE Sec 26 T2N R67W; 530.23' FSL, 1910.24' FEL

Ground Elevation (ft):4932' K.B. Elevation (ft): 4942'
Logged Interval (ft):6950' To: 17397' Total Depth (ft):17397'

Formation: Pierre Shales/Sands, Niobrara, Codell Target
Type of Drilling Fluid:Water & Poly to 6736', LSND 6736'-17397'

Printed by HORIZONTAL.LOG from WellSight Systems 1-800-447-1534 www.WellSight.com

OPERATOR
Company: Kerr-McGee Oil & Gas Onshore LP
Address: Granite Tower - 1099 18th St, Ste 1800

Denver, CO 80202
CO Geologist, Ian Harris/Michael Chisam

GEOLOGIST
Name: Brian Spitzmiller & Dan Kabala

Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbybrothers.com)
Address: 575 Union Blvd.

Suite 208,
Lakewood CO. 80228



E-logs
MWD GR 6950-17350'

Casing
9 5/8" Surface Casing set @ 1123' MD
7"  Intermediate Casing set @ 7889' MD
4 1/2" Production Liner hung 3/29/2015, landed @ 17390'

Comments

ROCK TYPES
Anhy
Bent
Brec
Cht
Clyst
Coal

Oil sat.
Congl
Dol
Gyp
Lmst
Mrlst

Salt
Shale
Shcol
Shgy
Ss
Sltst

Ss
Chalk
Carb sh
Slty sh



ACCESSORIES
MINERAL

Anhy
Arggrn
Arg
Bent
Bit
Brecfrag
Calc
Carb
Chtdk
Chtlt
Dol
Feldspar
Ferrpel
Ferr
Glau
Gyp
Hvymin
Kaol
Marl

Minxl
Nodule
Phos
Pyr
Salt
Sandy
Silt
Sil
Sulphur
Tuff

FOSSIL
Algae
Amph
Belm
Bioclst
Brach
Bryozoa
Cephal
Coral

Crin
Echin
Fish
Foram
Fossil
Gastro
Oolite
Ostra
Pelec
Pellet
Pisolite
Plant
Strom

STRINGER
Chlkstg
Anhy
Arg
Bent
Coal

Dol
Gyp
Ls
Mrst
Sltstrg
Ssstrg

TEXTURE
Boundst
Chalky
Cryxln
Earthy
Finexln
Grainst
Lithogr
Microxln
Mudst
Packst
Wackest

OTHER SYMBOLS
OIL SHOWS

Even
Spotted
Ques
Dead
Vspotty
near even

POROSITY TYPE
Earthy
Fenest
Fracture
Inter
Moldic
Organic

Pinpoint
Vuggy

ROUNDING
Rounded
Subrnd
Subang

Angular

SORTING
Well
Moderate
Poor



Data Curves
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Slide/Rotate
Depth
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Well Bore Cross Section

Oil Shows

SplPics
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Barclay 15C-26HZ

WOB 21
ROP 145
RPM 0
SPM 78/81
SPP 3805

MW 9.8
VIS 42

WOB 27
ROP 161
RPM 0
SPM 120/0
SPP 2721

MW 9.5
VIS 43
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MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

2 man wellsite geology team on location
and rigged up March 22, 2015

NB #2, 8 3/4'', SMITH SDI611 MPX,
#JK3298, 4x14 2x15In @ 1130'.

Surface Casing Set @ 1123'

Reached KOP @ 6970' MD on
3/22/2015 @ 12:15 hrs

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, wk to mod sl whi cldy cut, wk
brwn resid ring

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, wk brwn resid ring

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, wk brwn resid ring

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, lt brn-yel resid ring

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, lt brn-yel resid ring, rr
BENT

SH: lt gry-gry, grsy-wxy sprklng ip, frm-hd,
sbblky-blky, sl-med calc, occ carb ip,  slty-sl
sndy ip, rr dk pel mat, tr bent, NFSOC.

Sharon Springs Top:
7217' MD, 7154' TVD, -2206' SSD

SH: lt gry-gry, grsy-wxy sprklng ip, frm-hd,
sbblky-blky, sl-med calc, occ carb ip,  slty-sl
sndy ip, rr dk pel mat, tr bent, NFSOC.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

Barclay 15C-26HZ

WOB 21
ROP 145
RPM 0
SPM 78/81
SPP 3805

MW 9.8
VIS 42

WOB 27
ROP 161
RPM 0
SPM 120/0
SPP 2721

MW 9.5
VIS 43 MW 10

VIS 42

WOB 5.2
ROP 215
RPM 20
SPM 71/73
SPP 3806

7050 7100 7150 7200 7250 7300 7350

6900 TVD

6950

7000

7100 TVD

7150

7200

6900 TVD

6950

7000

Scale Change

7000 TVD

7050

7100

Scale Change

7100 TVD

7150

7200

Scale Change

7200 TVD

7250

7300

MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

2 man wellsite geology team on location
and rigged up March 22, 2015

NB #2, 8 3/4'', SMITH SDI611 MPX,
#JK3298, 4x14 2x15In @ 1130'.

Surface Casing Set @ 1123'

Reached KOP @ 6970' MD on
3/22/2015 @ 12:15 hrs

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, wk to mod sl whi cldy cut, wk
brwn resid ring

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, wk brwn resid ring

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, wk brwn resid ring

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, lt brn-yel resid ring

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, lt brn-yel resid ring, rr
BENT

SH: lt gry-gry, grsy-wxy sprklng ip, frm-hd,
sbblky-blky, sl-med calc, occ carb ip,  slty-sl
sndy ip, rr dk pel mat, tr bent, NFSOC.

Sharon Springs Top:
7217' MD, 7154' TVD, -2206' SSD

SH: lt gry-gry, grsy-wxy sprklng ip, frm-hd,
sbblky-blky, sl-med calc, occ carb ip,  slty-sl
sndy ip, rr dk pel mat, tr bent, NFSOC.

MRLSTN(60%): med - med drk gry, dull - swxy
lstr, matte - smth txt, dom blky ctgs, irreg frctr,
brttl tncty, occ sml clk inclsns, mttld, no ini fl,
mod blooming wht cut, no vis cut, fnt yllw-brwn
resid fl. SH(10%) CHLK(30%)

Niobrara Top:
7301' MD, 7227' TVD -2279' SSD

MRLSTN(50%): med - med drk gry, dull - swxy
lstr, matte - smth txt, dom blky ctgs, irreg frctr,
brttl tncty, occ sml clk inclsns, mttld, no ini fl,
mod blooming wht cut, no vis cut, fnt yllw-brwn
resid fl. CHLK(50%). Bent (tr).

Niobrara B CHALK :
7372' MD, 7284' TVD, -2336' SSD

CARB CHLK(70%): lt med-med drk gry, hghly
mttld w ltr crm mcro spcks, chlky-v rthy txt,
sbblky occ sbfiss ip, mstly frm, sl crmbly, no ini
fluor, slw-mod good  whi blooming cut, mod ylw
resid rng fl.MRLSTN (30%), vry abn bent SH
w/pyr nod.

Niobrara C CHALK :
7464' MD, 7348' TVD, -2400' SSD

CARB CHLK(50%): lt med-med drk gry, hghly
mttld, chlky-v rthy txt, sbblky occ sbfiss ip,
mstly frm, sl crmbly, no ini fluor, slw-mod good
whi blooming cut, mod ylw resid rng fl.MRLSTN
(50%).

CARB CHLK(80%): lt med-med gry, hghly mttld
(microxln), chlky-v rthy txt, sbblky frac, dnse, no
ini fluor, slw wk-mod whi blooming cut, vry fnt ylw
resid rng fl.SH (20%)
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MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

SH: med to drk gry, sbrthy-sbwxy, plty-sb plnr
tab thru, jggd, rr calct frac fil, no vis por or perm,
sndy ip, no ini fl, no vis cut, lt brn-yel resid ring, rr
BENT

SH: lt gry-gry, grsy-wxy sprklng ip, frm-hd,
sbblky-blky, sl-med calc, occ carb ip,  slty-sl
sndy ip, rr dk pel mat, tr bent, NFSOC.

Sharon Springs Top:
7217' MD, 7154' TVD, -2206' SSD

SH: lt gry-gry, grsy-wxy sprklng ip, frm-hd,
sbblky-blky, sl-med calc, occ carb ip,  slty-sl
sndy ip, rr dk pel mat, tr bent, NFSOC.

MRLSTN(60%): med - med drk gry, dull - swxy
lstr, matte - smth txt, dom blky ctgs, irreg frctr,
brttl tncty, occ sml clk inclsns, mttld, no ini fl,
mod blooming wht cut, no vis cut, fnt yllw-brwn
resid fl. SH(10%) CHLK(30%)

Niobrara Top:
7301' MD, 7227' TVD -2279' SSD

MRLSTN(50%): med - med drk gry, dull - swxy
lstr, matte - smth txt, dom blky ctgs, irreg frctr,
brttl tncty, occ sml clk inclsns, mttld, no ini fl,
mod blooming wht cut, no vis cut, fnt yllw-brwn
resid fl. CHLK(50%). Bent (tr).

Niobrara B CHALK :
7372' MD, 7284' TVD, -2336' SSD

CARB CHLK(70%): lt med-med drk gry, hghly
mttld w ltr crm mcro spcks, chlky-v rthy txt,
sbblky occ sbfiss ip, mstly frm, sl crmbly, no ini
fluor, slw-mod good  whi blooming cut, mod ylw
resid rng fl.MRLSTN (30%), vry abn bent SH
w/pyr nod.

Niobrara C CHALK :
7464' MD, 7348' TVD, -2400' SSD

CARB CHLK(50%): lt med-med drk gry, hghly
mttld, chlky-v rthy txt, sbblky occ sbfiss ip,
mstly frm, sl crmbly, no ini fluor, slw-mod good
whi blooming cut, mod ylw resid rng fl.MRLSTN
(50%).

CARB CHLK(80%): lt med-med gry, hghly mttld
(microxln), chlky-v rthy txt, sbblky frac, dnse, no
ini fluor, slw wk-mod whi blooming cut, vry fnt ylw
resid rng fl.SH (20%)

SH(60%): med to lt gry, sbrthy-sbwxy, plty-sb
plnr tab thru, jggd, rr calct frac fil, no vis por or
perm, no ini fl,  mod bri whi blooming cut, wk
yllw-brwn resid ring, shly ip, MRLSTN(40%),
cmmn CHLK.

SH(70%): med to lt gry, sbrthy-sbwxy, plty-sb
plnr tab thru, jggd, rr calct frac fil, no vis por or
perm, no ini fl,  mod bri whi blooming cut, wk
yllw-brwn resid ring, shly ip, MRLSTN(30%),
cmmn CHLK.

SH(50%): med to lt gry, sbrthy-sbwxy, sprklng ip,
plty-sb plnr tab thru, jggd, no vis por or perm, no
ini fl, mod-gd ple whi blooming cut, wk brwn resid
ring, shly ip, LS (30%), CHLK (20%), occ
MRLSTN.

LS(60%): lt med-med drk gry gry, occ med grybrn
ip, sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd,
micritic w tr arg mtx, no vis perm or por, NSOF,
CHLK(30%), SH(10%), abn pyr nods.
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MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MRLSTN(50%): med - med drk gry, dull - swxy
lstr, matte - smth txt, dom blky ctgs, irreg frctr,
brttl tncty, occ sml clk inclsns, mttld, no ini fl,
mod blooming wht cut, no vis cut, fnt yllw-brwn
resid fl. CHLK(50%). Bent (tr).

Niobrara B CHALK :
7372' MD, 7284' TVD, -2336' SSD

CARB CHLK(70%): lt med-med drk gry, hghly
mttld w ltr crm mcro spcks, chlky-v rthy txt,
sbblky occ sbfiss ip, mstly frm, sl crmbly, no ini
fluor, slw-mod good  whi blooming cut, mod ylw
resid rng fl.MRLSTN (30%), vry abn bent SH
w/pyr nod.

Niobrara C CHALK :
7464' MD, 7348' TVD, -2400' SSD

CARB CHLK(50%): lt med-med drk gry, hghly
mttld, chlky-v rthy txt, sbblky occ sbfiss ip,
mstly frm, sl crmbly, no ini fluor, slw-mod good
whi blooming cut, mod ylw resid rng fl.MRLSTN
(50%).

CARB CHLK(80%): lt med-med gry, hghly mttld
(microxln), chlky-v rthy txt, sbblky frac, dnse, no
ini fluor, slw wk-mod whi blooming cut, vry fnt ylw
resid rng fl.SH (20%)

SH(60%): med to lt gry, sbrthy-sbwxy, plty-sb
plnr tab thru, jggd, rr calct frac fil, no vis por or
perm, no ini fl,  mod bri whi blooming cut, wk
yllw-brwn resid ring, shly ip, MRLSTN(40%),
cmmn CHLK.

SH(70%): med to lt gry, sbrthy-sbwxy, plty-sb
plnr tab thru, jggd, rr calct frac fil, no vis por or
perm, no ini fl,  mod bri whi blooming cut, wk
yllw-brwn resid ring, shly ip, MRLSTN(30%),
cmmn CHLK.

SH(50%): med to lt gry, sbrthy-sbwxy, sprklng ip,
plty-sb plnr tab thru, jggd, no vis por or perm, no
ini fl, mod-gd ple whi blooming cut, wk brwn resid
ring, shly ip, LS (30%), CHLK (20%), occ
MRLSTN.

LS(60%): lt med-med drk gry gry, occ med grybrn
ip, sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd,
micritic w tr arg mtx, no vis perm or por, NSOF,
CHLK(30%), SH(10%), abn pyr nods.

LS(90%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, vry fnt ple whi strmng
cut, vry trc brwn resid ring, SH(10%).

Ft. Hays Top:
7761' MD, 7483' TVD, -2535' SSD

LS: lt med-med gry, sbrthy, plnr-sbchodl frac
pttn, shrp/jggd, v frm-hd, micritic w tr arg mtx, no
vis perm or por, fnt ple whi strmng cut, vry trc
brwn resid ring, SH(tr).

LS(95%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(5%), abn pyr nods.

Reached ICPL @ 7893' 23:54 3/23/2015. pmp
hgh vis swps, condition hole, TO DP, PU & run
7"csg to 7889' MD, PU new Bit, NB #3, 6 1/8",
Smith SDi513 UBP, #JJ8669, 5x16, In @ 7883'.
OB #2, Drld 6763' in 23.5 hrs. Resumed drilling @
08:04 hrs on 3/24/2015
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WOB 28
ROP 263
RPM 20
SPM 71/73
SPP 3835

MW 10
VIS 41

MW 10
VIS 41

WOB 44
ROP 104
RPM 0
SPM 71/73
SPP 3547

Gas Detector Out of Possum Belly for Cementing

MW 9.5
VIS 44

WOB 8
ROP 116
RPM 50
SPM 0/90
SPP 3155

MW 9.6
VIS 44

Gas Detector Out of Possum Belly for Cementing

MW 9.5
VIS 44

7750 7800 7850 7900 7950 8000

7400 TVD

7450

7500

7450 TVD

7500

7550

Scale Change

7400 TVD

7450

7500

Scale Change

7450 TVD

7500

7550

MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

SH(60%): med to lt gry, sbrthy-sbwxy, plty-sb
plnr tab thru, jggd, rr calct frac fil, no vis por or
perm, no ini fl,  mod bri whi blooming cut, wk
yllw-brwn resid ring, shly ip, MRLSTN(40%),
cmmn CHLK.

SH(70%): med to lt gry, sbrthy-sbwxy, plty-sb
plnr tab thru, jggd, rr calct frac fil, no vis por or
perm, no ini fl,  mod bri whi blooming cut, wk
yllw-brwn resid ring, shly ip, MRLSTN(30%),
cmmn CHLK.

SH(50%): med to lt gry, sbrthy-sbwxy, sprklng ip,
plty-sb plnr tab thru, jggd, no vis por or perm, no
ini fl, mod-gd ple whi blooming cut, wk brwn resid
ring, shly ip, LS (30%), CHLK (20%), occ
MRLSTN.

LS(60%): lt med-med drk gry gry, occ med grybrn
ip, sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd,
micritic w tr arg mtx, no vis perm or por, NSOF,
CHLK(30%), SH(10%), abn pyr nods.

LS(90%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, vry fnt ple whi strmng
cut, vry trc brwn resid ring, SH(10%).

Ft. Hays Top:
7761' MD, 7483' TVD, -2535' SSD

LS: lt med-med gry, sbrthy, plnr-sbchodl frac
pttn, shrp/jggd, v frm-hd, micritic w tr arg mtx, no
vis perm or por, fnt ple whi strmng cut, vry trc
brwn resid ring, SH(tr).

LS(95%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(5%), abn pyr nods.

Reached ICPL @ 7893' 23:54 3/23/2015. pmp
hgh vis swps, condition hole, TO DP, PU & run
7"csg to 7889' MD, PU new Bit, NB #3, 6 1/8",
Smith SDi513 UBP, #JJ8669, 5x16, In @ 7883'.
OB #2, Drld 6763' in 23.5 hrs. Resumed drilling @
08:04 hrs on 3/24/2015

LS(95%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(5%), rr pyr nods.

Begin 100' Sample Interval

Ft Hays LS

Codell SS

LS(90%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(10%), rr pyr nods.

LS(85%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(15%), com pyr nods.
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WOB 44
ROP 104
RPM 0
SPM 71/73
SPP 3547

Gas Detector Out of Possum Belly for Cementing

MW 9.5
VIS 44

WOB 8
ROP 116
RPM 50
SPM 0/90
SPP 3155

MW 9.6
VIS 44

Gas Detector Out of Possum Belly for Cementing

MW 9.5
VIS 44

WOB 13
ROP 159
RPM 70
SPM 0/92
SPP 3377

MW 9.4
VIS 40

MW 9.4
VIS 42

WOB 11
ROP 126
RPM 60
SPM 0/92
SPP 3246

7950 8000 8050 8100 8150 8200

7400 TVD

7450

7500

7450 TVD

7500

7550

7450 TVD

7500

7550

MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

Ft. Hays Top:
7761' MD, 7483' TVD, -2535' SSD

LS: lt med-med gry, sbrthy, plnr-sbchodl frac
pttn, shrp/jggd, v frm-hd, micritic w tr arg mtx, no
vis perm or por, fnt ple whi strmng cut, vry trc
brwn resid ring, SH(tr).

LS(95%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(5%), abn pyr nods.

Reached ICPL @ 7893' 23:54 3/23/2015. pmp
hgh vis swps, condition hole, TO DP, PU & run
7"csg to 7889' MD, PU new Bit, NB #3, 6 1/8",
Smith SDi513 UBP, #JJ8669, 5x16, In @ 7883'.
OB #2, Drld 6763' in 23.5 hrs. Resumed drilling @
08:04 hrs on 3/24/2015

LS(95%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(5%), rr pyr nods.

Begin 100' Sample Interval

Ft Hays LS

Codell SS

LS(90%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(10%), rr pyr nods.

LS(85%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(15%), com pyr nods.

LS(90%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(10%), com pyr nods.

LS(70%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fair-mod ple whi
blooming cut, trc brwn resid ring, SS(30%), com
pyr nods.
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WOB 8
ROP 116
RPM 50
SPM 0/90
SPP 3155

MW 9.6
VIS 44

Gas Detector Out of Possum Belly for Cementing

MW 9.5
VIS 44

WOB 13
ROP 159
RPM 70
SPM 0/92
SPP 3377

MW 9.4
VIS 40

MW 9.4
VIS 42

WOB 11
ROP 126
RPM 60
SPM 0/92
SPP 3246

WOB 10
ROP 354
RPM 60
SPM 89/0
SPP 3676

8150 8200 8250 8300 8350 8400 8450

7450 TVD

7500

7550

7450 TVD

7500

7550

7450 TVD

7500

7550

7450 TVD

7500

7550

MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

Ft Hays LS

Codell SS

LS(90%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(10%), rr pyr nods.

LS(85%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(15%), com pyr nods.

LS(90%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(10%), com pyr nods.

LS(70%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fair-mod ple whi
blooming cut, trc brwn resid ring, SS(30%), com
pyr nods.

Codell Top:
8425' MD, 7510' TVD, -2569' SSD

SS (65%): lt brn gy-dk gy, mstly unconsol
clr-trans grns, vfg-fg, sb ang-sb rnd, md-w srt,
ply-md cmtd, no cmt, no vis por, abn Pyr, NF, pale
sl strmg cut, LS (35%).

Carlile SH

Ft Hays LS

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
occ LS, NF, fast blooming blue-whi cut, good
brwn resid ring,  SH: (tr).
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WOB 11
ROP 126
RPM 60
SPM 0/92
SPP 3246

WOB 10
ROP 354
RPM 60
SPM 89/0
SPP 3676

MW 9.5
VIS 44

WOB 14
ROP 335
RPM 55
SPM 89/0
SPP 3696

8400 8450 8500 8550 8600 8650

7450 TVD

7500

7550
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7500

7550

7480 TVD

7530

7580

Scale Change

7480 TVD

7530

7580

MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

LS(90%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fnt ple whi strmng cut,
vry trc brwn resid ring, SH(10%), com pyr nods.

LS(70%): lt med-med gry, sbrthy, plnr-sbchodl
frac pttn, shrp/jggd, v frm-hd, micritic w tr arg
mtx, no vis perm or por, fair-mod ple whi
blooming cut, trc brwn resid ring, SS(30%), com
pyr nods.

Codell Top:
8425' MD, 7510' TVD, -2569' SSD

SS (65%): lt brn gy-dk gy, mstly unconsol
clr-trans grns, vfg-fg, sb ang-sb rnd, md-w srt,
ply-md cmtd, no cmt, no vis por, abn Pyr, NF, pale
sl strmg cut, LS (35%).

Carlile SH

Ft Hays LS

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
occ LS, NF, fast blooming blue-whi cut, good
brwn resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).
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WOB 10
ROP 354
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MW 9.5
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WOB 14
ROP 335
RPM 55
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SPP 3696
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RPM 70
SPM 89/0
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8600 8650 8700 8750 8800 8850
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7500
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7480 TVD

7530

7580

Scale Change

7480 TVD

7530

7580

MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

SS (65%): lt brn gy-dk gy, mstly unconsol
clr-trans grns, vfg-fg, sb ang-sb rnd, md-w srt,
ply-md cmtd, no cmt, no vis por, abn Pyr, NF, pale
sl strmg cut, LS (35%).

Carlile SH

Ft Hays LS

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
occ LS, NF, fast blooming blue-whi cut, good
brwn resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

Ft Hays LS

Carlile SH

Codell SS
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MW 9.5
VIS 44

WOB 14
ROP 335
RPM 55
SPM 89/0
SPP 3696

MW 9.3
VIS 47

WOB 15
ROP 443
RPM 70
SPM 89/0
SPP 3764

MW 9.2
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WOB 12
ROP 367
RPM 61
SPM 89/0
SPP 3742
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7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 6922 TVD 6867.91
INC 0.62 AZ 188.23
VS 501.63

MD 7007 TVD 6952.75
INC 5.86 AZ 165.96
VS 506.29

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

Ft Hays LS

Carlile SH

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).
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7480 TVD

7530
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7530

7580

7480 TVD

7530

7580

MD 7094 TVD 7038.86
INC 10.34 AZ 168.67
VS 518.24

MD 7179 TVD 7119.33
INC 22.83 AZ 172.21
VS 545.85

MD 7266 TVD 7197.1
INC 30.28 AZ 174.37
VS 584.43

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

Ft Hays LS

Carlile SH

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, fast blooming blue-whi cut, good brwn resid
ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).
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7530

7580
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7530

7580

MD 7352 TVD 7268.08
INC 38.34 AZ 175.2
VS 632.63

MD 7437 TVD 7330.51
INC 47.02 AZ 177.61
VS 690.06

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Carlile SH

Ft Hays LS

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.2
VIS 45

WOB 13
ROP 352
RPM 62
SPM 89/0
SPP 3749

MW 9.2
VIS 45

WOB 12
ROP 362
RPM 61
SPM 89/0
SPP 3705

MW 9.2
VIS 44

WOB 10
ROP 126
RPM 61
SPM 89/0
SPP 3460

9500 9550 9600 9650 9700 9750

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 7524 TVD 7383.77
INC 57.37 AZ 179.7
VS 758.67

MD 7609 TVD 7426.35
INC 62.48 AZ 180.25
VS 832.2

MD 7697 TVD 7462.95
INC 68.35 AZ 180.45
VS 912.19

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Carlile SH

Ft Hays LS

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 12
ROP 362
RPM 61
SPM 89/0
SPP 3705

MW 9.2
VIS 44

WOB 10
ROP 126
RPM 61
SPM 89/0
SPP 3460

MW 9.25
VIS 45

WOB 14
ROP 401
RPM 61
SPM 89/0
SPP 3770

9700 9750 9800 9850 9900 9950

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 7782 TVD 7487.45
INC 78.11 AZ 181.53
VS 993.47

MD 7843 TVD 7496
INC 85.25 AZ 181.59
VS 1053.77 MD 7928 TVD 7499.6

INC 90.25 AZ 181.49
VS 1138.66

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Carlile SH

Codell SS

Ft Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 10
ROP 126
RPM 61
SPM 89/0
SPP 3460

MW 9.25
VIS 45

WOB 14
ROP 401
RPM 61
SPM 89/0
SPP 3770

WOB 12
ROP 369
RPM 62
SPM 89/0
SPP 3809

MW 9.25
VIS 45

9950 10000 10050 10100 10150 10200

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 8013 TVD 7499.76
INC 89.54 AZ 181.54
VS 1223.65

MD 8098 TVD 7500.76
INC 89.11 AZ 181.77
VS 1308.62

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Carlile SH

Codell SS

Ft Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 14
ROP 401
RPM 61
SPM 89/0
SPP 3770

WOB 12
ROP 369
RPM 62
SPM 89/0
SPP 3809

MW 9.25
VIS 45

WOB 10
ROP 401
RPM 55
SPM 89/0
SPP 3890

10150 10200 10250 10300 10350 10400

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 8186 TVD 7501.87
INC 89.45 AZ 181.22
VS 1396.6

MD 8271 TVD 7503.37
INC 88.52 AZ 182.27
VS 1481.56 MD 8356 TVD 7506.86

INC 86.77 AZ 181.7
VS 1566.45 MD 8441 TVD 7511.02

INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

Carlile SH

Codell SS

Ft Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Codell SS

Carlile SH

Ft. Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.25
VIS 45

WOB 10
ROP 401
RPM 55
SPM 89/0
SPP 3890

WOB 11
ROP 359
RPM 57
SPM 86/0
SPP 3884

WOB 13
ROP 384
RPM 57
SPM 83/0
SPP 3775

10350 10400 10450 10500 10550 10600 10650

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 8441 TVD 7511.02
INC 87.63 AZ 180.59
VS 1651.34

MD 8527 TVD 7513.26
INC 89.38 AZ 180.55
VS 1737.3

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Codell SS

Carlile SH

Ft. Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 11
ROP 359
RPM 57
SPM 86/0
SPP 3884

WOB 13
ROP 384
RPM 57
SPM 83/0
SPP 3775

MW 9.3
VIS 44

WOB 11
ROP 318
RPM 60
SPM 83/0
SPP 3757

10600 10650 10700 10750 10800 10850

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 8614 TVD 7514.25
INC 89.32 AZ 180.22
VS 1824.3

MD 8699 TVD 7514.52
INC 90.31 AZ 179.85
VS 1909.29

MD 8784 TVD 7515.14
INC 88.86 AZ 179.73
VS 1994.29

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Codell SS

Carlile SH

Ft. Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr).

Codell SS

Ft. Hays LS

Carlile SH



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 13
ROP 384
RPM 57
SPM 83/0
SPP 3775

MW 9.3
VIS 44

WOB 11
ROP 318
RPM 60
SPM 83/0
SPP 3757

MW 9.3
VIS 41

WOB 7
ROP 267
RPM 60
SPM 83/0
SPP 3754

MW 9.3
VIS 44

10800 10850 10900 10950 11000 11050

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 8871 TVD 7516.82
INC 88.92 AZ 179.42
VS 2081.26

MD 8958 TVD 7517.81
INC 89.78 AZ 180.64
VS 2168.25

MD 9046 TVD 7518.38
INC 89.48 AZ 181.4
VS 2256.24

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr).

Codell SS

Ft. Hays LS

Carlile SH

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 11
ROP 318
RPM 60
SPM 83/0
SPP 3757

MW 9.3
VIS 41

WOB 7
ROP 267
RPM 60
SPM 83/0
SPP 3754

MW 9.3
VIS 44

WOB 10
ROP 323
RPM 60
SPM 83/0
SPP 3969

MW 9.3
VIS 44

11050 11100 11150 11200 11250 11300

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 9216 TVD 7519.92
INC 89.48 AZ 180.14
VS 2426.23

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, tr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr).

Codell SS

Ft. Hays LS

Carlile SH

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.3
VIS 41

WOB 7
ROP 267
RPM 60
SPM 83/0
SPP 3754

MW 9.3
VIS 44

WOB 10
ROP 323
RPM 60
SPM 83/0
SPP 3969

MW 9.3
VIS 44

MW 9.25
VIS 45

WOB 7
ROP 262
RPM 65
SPM 81/0
SPP 3068

MW 9.2
VIS 44

11250 11300 11350 11400 11450 11500

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 9301 TVD 7520.01
INC 90.4 AZ 180.5
VS 2511.23

MD 9388 TVD 7520.2
INC 89.35 AZ 181.01
VS 2598.22

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Ft. Hays LS

Carlile SH

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 10
ROP 323
RPM 60
SPM 83/0
SPP 3969

MW 9.3
VIS 44

MW 9.25
VIS 45

WOB 7
ROP 262
RPM 65
SPM 81/0
SPP 3068

MW 9.2
VIS 44

MW 9.2
VIS 46

WOB 10
ROP 339
RPM 60
SPM 81/0
SPP 3764

11450 11500 11550 11600 11650 11700 11750

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 9561 TVD 7521.69
INC 89.66 AZ 180.08
VS 2771.21

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Ft. Hays LS

Carlile SH

Codell SS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (tr)

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr)



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.25
VIS 45

WOB 7
ROP 262
RPM 65
SPM 81/0
SPP 3068

MW 9.2
VIS 44

MW 9.2
VIS 46

WOB 10
ROP 339
RPM 60
SPM 81/0
SPP 3764

WOB 12
ROP 360
RPM 65
SPM 81/0
SPP 3894

MW 9.3
VIS 42

MW 9.15
VIS 47

11700 11750 11800 11850 11900 11950

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 9732 TVD 7522.66
INC 89.69 AZ 180.98
VS 2942.21

MD 9905 TVD 7523.36
INC 89.85 AZ 180.86
VS 3115.2

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (tr)

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr)

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Carlile SH

Codell SS

Ft. Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.2
VIS 46

WOB 10
ROP 339
RPM 60
SPM 81/0
SPP 3764

WOB 12
ROP 360
RPM 65
SPM 81/0
SPP 3894

MW 9.3
VIS 42

MW 9.15
VIS 47

WOB 32
ROP 112
RPM 0
SPM 81/0
SPP 3144

MW 9.2
VIS 44

11900 11950 12000 12050 12100 12150

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 10075 TVD 7525.84
INC 88.48 AZ 180.52
VS 3285.18

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (tr)

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr), LS: (rr)

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Carlile SH

Codell SS

Ft. Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 12
ROP 360
RPM 65
SPM 81/0
SPP 3894

MW 9.3
VIS 42

MW 9.15
VIS 47

WOB 32
ROP 112
RPM 0
SPM 81/0
SPP 3144

MW 9.2
VIS 44

WOB 6
ROP 306
RPM 55
SPM 81/0
SPP 3626

MW 9.3
VIS 42

12150 12200 12250 12300 12350 12400

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 10260 TVD 7528.53
INC 89.85 AZ 180.51
VS 3470.15

MD 10352 TVD 7528.97
INC 89.6 AZ 179.98
VS 3562.15

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

Carlile SH

Codell SS

Ft. Hays LS

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Carlile SH

Codell SS

Ft. Hays LS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 32
ROP 112
RPM 0
SPM 81/0
SPP 3144

MW 9.2
VIS 44

WOB 6
ROP 306
RPM 55
SPM 81/0
SPP 3626

MW 9.3
VIS 42

WOB 10
ROP 360
RPM 55
SPM 81/0
SPP 3860

MW 9.4
VIS 45

MW 9.4
VIS 43

WOB 32
ROP 135
RPM 0
SPM 81/0
SPP 3084

12350 12400 12450 12500 12550 12600

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 10536 TVD 7529.26
INC 90.22 AZ 179.68
VS 3746.14

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

SS: lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Carlile SH

Codell SS

Ft. Hays LS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 6
ROP 306
RPM 55
SPM 81/0
SPP 3626

MW 9.3
VIS 42

WOB 10
ROP 360
RPM 55
SPM 81/0
SPP 3860

MW 9.4
VIS 45

MW 9.4
VIS 43

WOB 32
ROP 135
RPM 0
SPM 81/0
SPP 3084

MW 9.35
VIS 43

WOB 11
ROP 344
RPM 60
SPM 81/0
SPP 3804

12550 12600 12650 12700 12750 12800 12850

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 10721 TVD 7526.32
INC 91.6 AZ 179.15
VS 3931.08

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Carlile SH

Codell SS

Ft. Hays LS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Carlile SH

Ft Hays LS

Codell SS



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.4
VIS 45

MW 9.4
VIS 43

WOB 32
ROP 135
RPM 0
SPM 81/0
SPP 3084

MW 9.35
VIS 43

WOB 11
ROP 344
RPM 60
SPM 81/0
SPP 3804

MW 9.35
VIS 44

WOB 13
ROP 370
RPM 70
SPM 78/0
SPP 3726

12800 12850 12900 12950 13000 13050

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 10812 TVD 7524.15
INC 91.14 AZ 179.61
VS 4022.04

MD 10905 TVD 7522.87
INC 90.43 AZ 180.02
VS 4115.03

MD 10997 TVD 7523.44
INC 88.86 AZ 180.61
VS 4207.03

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Carlile SH

Ft Hays LS

Codell SS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.35
VIS 43

WOB 11
ROP 344
RPM 60
SPM 81/0
SPP 3804

MW 9.35
VIS 44

WOB 13
ROP 370
RPM 70
SPM 78/0
SPP 3726

MW 9.4
VIS 44

MW 9.4
VIS 44

WOB 56
ROP 99
RPM 0
SPM 89/0
SPP 3712

13000 13050 13100 13150 13200 13250

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 11089 TVD 7525.12
INC 89.05 AZ 180.29
VS 4299.01

MD 11182 TVD 7526.14
INC 89.69 AZ 178.93
VS 4391.99

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, mod fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Carlile SH

Ft Hays LS

Codell SS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 13
ROP 370
RPM 70
SPM 78/0
SPP 3726

MW 9.4
VIS 44

MW 9.4
VIS 44

WOB 56
ROP 99
RPM 0
SPM 89/0
SPP 3712

WOB 12
ROP 335
RPM 70
SPM 80/0
SPP 3860

13250 13300 13350 13400 13450 13500

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 11274 TVD 7526.81
INC 89.48 AZ 180.89
VS 4483.98

MD 11451 TVD 7527.48
INC 90.09 AZ 179.63
VS 4660.98

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Carlile SH

Codell SS

Ft Hays LS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri..



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.4
VIS 44

WOB 56
ROP 99
RPM 0
SPM 89/0
SPP 3712

WOB 12
ROP 335
RPM 70
SPM 80/0
SPP 3860

MW 9.4
VIS 45

WOB 21
ROP 168
RPM 70
SPM 80/0
SPP 3923

13450 13500 13550 13600 13650 13700

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 11538 TVD 7527.88
INC 89.38 AZ 180.72
VS 4747.97

MD 11623 TVD 7528.17
INC 90.22 AZ 180.71
VS 4832.97

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Carlile SH

Codell SS

Ft Hays LS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri..

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%): dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri.

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 12
ROP 335
RPM 70
SPM 80/0
SPP 3860

MW 9.4
VIS 45

WOB 21
ROP 168
RPM 70
SPM 80/0
SPP 3923

MW 9.3
VIS 45

WOB 19
ROP 208
RPM 70
SPM 78/0
SPP 3821

13650 13700 13750 13800 13850 13900 13950

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 11709 TVD 7527.57
INC 90.59 AZ 180.49
VS 4918.97

MD 11794 TVD 7526.94
INC 90.25 AZ 181.43
VS 5003.96

MD 11879 TVD 7527.9
INC 88.46 AZ 182.03
VS 5088.93

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

Carlile SH

Codell SS

Ft Hays LS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri..

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%): dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri.

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri.

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (15%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri..

Ft. Hays LS

Codell SS

Carlile SH

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (15%).



5

ROP (min/ft)

0

10000

Total gas (units)

0
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MWD_GR (API)

0
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ROP (min/ft)

0

10000
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0
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.4
VIS 45

WOB 21
ROP 168
RPM 70
SPM 80/0
SPP 3923

MW 9.3
VIS 45

WOB 19
ROP 208
RPM 70
SPM 78/0
SPP 3821

MW 9.4
VIS 44

WOB 9
ROP 225
RPM 70
SPM 78/0
SPP 3520

MW 9.35
VIS 45

13900 13950 14000 14050 14100 14150

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 12051 TVD 7529.1
INC 90.74 AZ 181.61
VS 5260.86

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%): dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri.

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri.

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (15%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri..

Ft. Hays LS

Codell SS

Carlile SH

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (15%).

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

Gas Buster Online

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).
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0
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ROP (min/ft)

0
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ROP (min/ft)

0
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Total gas (units)

0

200
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0

MW 9.3
VIS 45

WOB 19
ROP 208
RPM 70
SPM 78/0
SPP 3821

MW 9.4
VIS 44

WOB 9
ROP 225
RPM 70
SPM 78/0
SPP 3520

MW 9.35
VIS 45

WOB 16
ROP 285
RPM 70
SPM 78/0
SPP 3777

MW 9.3
VIS 42

14100 14150 14200 14250 14300 14350

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 12137 TVD 7528.5
INC 90.06 AZ 182.26
VS 5346.82

MD 12222 TVD 7529.32
INC 88.83 AZ 182.4
VS 5431.77

MD 12309 TVD 7530.68
INC 89.38 AZ 182.28
VS 5518.71

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (15%):dk gry- sl blk, mod frm-sl
hd, blky-sb plty, slty ip, rr lt gry stri..

Ft. Hays LS

Codell SS

Carlile SH

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (15%).

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

Gas Buster Online

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%).

Codell SS

Ft. Hays LS

Carlile SH
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MW 9.4
VIS 44

WOB 9
ROP 225
RPM 70
SPM 78/0
SPP 3520

MW 9.35
VIS 45

WOB 16
ROP 285
RPM 70
SPM 78/0
SPP 3777

MW 9.3
VIS 42

MW 9.4
VIS 43

WOB 8
ROP 162
RPM 56
SPM 78/0
SPP 3095

MW 9.3
VIS 45

MW 9.3
VIS 46

14350 14400 14450 14500 14550 14600

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 12396 TVD 7531.39
INC 89.69 AZ 182.17
VS 5605.66

MD 12483 TVD 7530.93
INC 90.92 AZ 182.21
VS 5692.61

MD 12568 TVD 7531.02
INC 88.95 AZ 180.66
VS 5777.59

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

Gas Buster Online

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%).

Codell SS

Ft. Hays LS

Carlile SH

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

SS (60%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%), LS: (30%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (tr).
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ROP (min/ft)

0

10000

Total gas (units)

0
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MWD_GR (API)
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WOB 16
ROP 285
RPM 70
SPM 78/0
SPP 3777

MW 9.3
VIS 42

MW 9.4
VIS 43

WOB 8
ROP 162
RPM 56
SPM 78/0
SPP 3095

MW 9.3
VIS 45

MW 9.3
VIS 46

WOB 5
ROP 106
RPM 62
SPM 79/0
SPP 3370

MW 9.4
VIS 42

MW 9.35
VIS 46

MW 9.4
VIS 42

WOB 16
ROP 230
RPM 55
SPM 80/0
SPP 3776

14550 14600 14650 14700 14750 14800

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 12653 TVD 7532.17
INC 89.5 AZ 180.23
VS 5862.58

MD 12741 TVD 7532.01
INC 90.71 AZ 180.26
VS 5950.58

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

SS (70%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%).

Codell SS

Ft. Hays LS

Carlile SH

SS (80%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (20%).

SS (60%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%), LS: (30%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (tr).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (rr).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (tr).
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WOB 8
ROP 162
RPM 56
SPM 78/0
SPP 3095

MW 9.3
VIS 45

MW 9.3
VIS 46

WOB 5
ROP 106
RPM 62
SPM 79/0
SPP 3370

MW 9.4
VIS 42

MW 9.35
VIS 46

MW 9.4
VIS 42

WOB 16
ROP 230
RPM 55
SPM 80/0
SPP 3776

MW 9.4
VIS 42

WOB 19
ROP 248
RPM 60
SPM 79/0
SPP 3789

14750 14800 14850 14900 14950 15000 15050

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 12826 TVD 7532.46
INC 88.68 AZ 179.46
VS 6035.57

MD 12998 TVD 7534.22
INC 90.15 AZ 178.56
VS 6207.51

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

SS (60%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (30%), LS: (30%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (tr).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (rr).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (tr).

Carlile SH

Ft. Hays LS

Codell SS

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (5%).

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (5%).
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MW 9.4
VIS 42

MW 9.35
VIS 46

MW 9.4
VIS 42

WOB 16
ROP 230
RPM 55
SPM 80/0
SPP 3776

MW 9.4
VIS 42

WOB 19
ROP 248
RPM 60
SPM 79/0
SPP 3789

MW 9.4
VIS 45

MW 9.4
VIS 46

WOB 22
ROP 214
RPM 22
SPM 79/0
SPP 3775

MW 9.4
VIS 45

15000 15050 15100 15150 15200 15250

7480 TVD

7530

7580

7480 TVD

7530

7580

7480 TVD

7530

7580

MD 13087 TVD 7534.63
INC 89.32 AZ 179.21
VS 6296.47

MD 13172 TVD 7535.11
INC 90.03 AZ 178.67
VS 6381.44

MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (rr).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (tr).

Carlile SH

Ft. Hays LS

Codell SS

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (5%).

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (5%).

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (5%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).
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SPP 3789

MW 9.4
VIS 45

MW 9.4
VIS 46

WOB 22
ROP 214
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Scale Change
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MD 13257 TVD 7534.24
INC 91.14 AZ 181.19
VS 6466.43

MD 13342 TVD 7533.08
INC 90.43 AZ 180.43
VS 6551.42

MD 13427 TVD 7533.04
INC 89.63 AZ 181
VS 6636.41

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%), LS: (5%).

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (5%).

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (5%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).

Ft. Hays LS

Codell SS

Carlile SH

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).
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MW 9.4
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MW 9.4
VIS 46

WOB 22
ROP 214
RPM 22
SPM 79/0
SPP 3775

MW 9.4
VIS 45

MW 9.4
VIS 43

WOB 23
ROP 341
RPM 55
SPM 78/0
SPP 3878

MW 9.4
VIS 43

WOB 41
ROP 72
RPM 03
SPM 87/0
SPP 3577

MW 9.4
VIS 44

15450 15500 15550 15600 15650 15700

7480 TVD

7530

7580

7500 TVD

7550

7600

7500 TVD

7550

7600

Scale Change

7500 TVD

7550

7600

MD 13512 TVD 7534.79
INC 88 AZ 180.53
VS 6721.39

MD 13600 TVD 7537.27
INC 88.77 AZ 180.74
VS 6809.35

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (85%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (5%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).

Ft. Hays LS

Codell SS

Carlile SH

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).
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MW 9.4
VIS 43

WOB 23
ROP 341
RPM 55
SPM 78/0
SPP 3878

MW 9.4
VIS 43

WOB 41
ROP 72
RPM 03
SPM 87/0
SPP 3577

MW 9.4
VIS 44

WOB 14
ROP 236
RPM 55
SPM 78/0
SPP 3522

MW 9.35
VIS 43

15650 15700 15750 15800 15850 15900

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 13685 TVD 7539.22
INC 88.61 AZ 180.03
VS 6894.33

MD 13772 TVD 7541.49
INC 88.4 AZ 179.76
VS 6981.3

MD 13858 TVD 7542.41
INC 90.37 AZ 179.72
VS 7067.28

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

Ft. Hays LS

Codell SS

Carlile SH

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Ft Hays LS

Codell SS

Carlile SH

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 41
ROP 72
RPM 03
SPM 87/0
SPP 3577

MW 9.4
VIS 44

WOB 14
ROP 236
RPM 55
SPM 78/0
SPP 3522

MW 9.35
VIS 43

MW 9.35
VIS 43

WOB 21
ROP 276
RPM 56
SPM 78/0
SPP 3697

MW 9.4
VIS 44

15850 15900 15950 16000 16050 16100 16150

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 13945 TVD 7541.38
INC 90.99 AZ 179.57
VS 7154.27

MD 14030 TVD 7539.85
INC 91.07 AZ 179.5
VS 7239.25

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Ft Hays LS

Codell SS

Carlile SH

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).
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RPM 56
SPM 78/0
SPP 3697

MW 9.4
VIS 44

WOB 18
ROP 319
RPM 55
SPM 78/0
SPP 3864

MW 9.4
VIS 44
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7600
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7550

7600

MD 14116 TVD 7538.5
INC 90.73 AZ 178.8
VS 7325.22

MD 14201 TVD 7537.22
INC 90.99 AZ 178.29
VS 7410.16

MD 14286 TVD 7536.19
INC 90.4 AZ 179.25
VS 7495.12

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Ft Hays LS

Codell SS

Carlile SH

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Codell SS

Ft. Hays LS

Carlile SH
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WOB 21
ROP 276
RPM 56
SPM 78/0
SPP 3697

MW 9.4
VIS 44

WOB 18
ROP 319
RPM 55
SPM 78/0
SPP 3864

MW 9.4
VIS 44

WOB 13
ROP 240
RPM 55
SPM 78/0
SPP 3795

MW 9.35
VIS 45

MW 9.3
VIS 43

16300 16350 16400 16450 16500 16550

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 14374 TVD 7534.61
INC 91.66 AZ 179.16
VS 7583.09

MD 14459 TVD 7533.4
INC 89.97 AZ 180.61
VS 7668.07

MD 14544 TVD 7533.15
INC 90.37 AZ 180.18
VS 7753.07

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Codell SS

Ft. Hays LS

Carlile SH

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (rr).
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WOB 18
ROP 319
RPM 55
SPM 78/0
SPP 3864

MW 9.4
VIS 44

WOB 13
ROP 240
RPM 55
SPM 78/0
SPP 3795

MW 9.35
VIS 45

MW 9.3
VIS 43

WOB 16
ROP 258
RPM 55
SPM 78/0
SPP 3794

MW 9.5
VIS 43

MW 9.5
VIS 43

16550 16600 16650 16700 16750 16800

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 14631 TVD 7532.7
INC 90.22 AZ 179.67
VS 7840.07

MD 14718 TVD 7534.29
INC 87.69 AZ 179.03
VS 7927.03

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Codell SS

Ft. Hays LS

Carlile SH

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (rr).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (com).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).
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WOB 13
ROP 240
RPM 55
SPM 78/0
SPP 3795

MW 9.35
VIS 45

MW 9.3
VIS 43

WOB 16
ROP 258
RPM 55
SPM 78/0
SPP 3794

MW 9.5
VIS 43

MW 9.5
VIS 43

WOB 13
ROP 214
RPM 55
SPM 78/0
SPP 3829

MW 9.5
VIS 45

16750 16800 16850 16900 16950 17000

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 14803 TVD 7536.87
INC 88.83 AZ 179.43
VS 8011.97

MD 14888 TVD 7537.92
INC 89.75 AZ 179.79
VS 8096.96

MD 14973 TVD 7538.47
INC 89.51 AZ 180.67
VS 8181.95

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (rr).

SS (90%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (10%), LS: (com).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Ft. Hays LS

Carlile SH

Codell SS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).
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WOB 16
ROP 258
RPM 55
SPM 78/0
SPP 3794

MW 9.5
VIS 43

MW 9.5
VIS 43

WOB 13
ROP 214
RPM 55
SPM 78/0
SPP 3829

MW 9.5
VIS 45

WOB 75
ROP 29
RPM 0
SPM 88/0
SPP 3982

MW 9.5
VIS 44

MW 9.5
VIS 44

16950 17000 17050 17100 17150 17200 17250

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 15059 TVD 7539.63
INC 88.95 AZ 181.33
VS 8267.94

MD 15144 TVD 7541.84
INC 88.06 AZ 180.73
VS 8352.9

MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

Ft. Hays LS

Carlile SH

Codell SS

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring, SH: (tr).

Projection to Bit

Circulate on bottom, TOOH to shoe, spot ECD
pill, continue TOOH, hang 4 1/2" production
liner landed @ 17,390' on 3/29/2015

Geologic Tops picked by Ian Harris,
Anadarko.

DMTD reached @ 12:17 hrs on March
27, 2015.

Wellsite Geologists Brian Spitzmiller
and Dan Kabala, GBA.

Sharon Springs              7,154' (-2,213')
Niobrara                           7,227' (-2,219')
Niobrara B Chalk            7,284' (-2,343')
Niobrara C Chalk            7,348' (-2,407')
Fort Hays                         7,483' (-2,542')
DMTD                                17,397'
Production csg               17,390'

OB #3 Drilled 9,514' in 47.4 hrs.
Average ROP: 200.7 ft/hr
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WOB 75
ROP 29
RPM 0
SPM 88/0
SPP 3982

MW 9.5
VIS 44

MW 9.5
VIS 44
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MD 15229 TVD 7544.51
INC 88.34 AZ 180.05
VS 8437.86

MD 15315 TVD 7545.97
INC 89.72 AZ 180.61
VS 8523.85

MD 15401 TVD 7546.34
INC 89.78 AZ 181.43
VS 8609.84

MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (95%): lt brn gy-dk gy clr transl, med grns, sb
ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (5%).

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring, SH: (tr).

Projection to Bit

Circulate on bottom, TOOH to shoe, spot ECD
pill, continue TOOH, hang 4 1/2" production
liner landed @ 17,390' on 3/29/2015

Geologic Tops picked by Ian Harris,
Anadarko.

DMTD reached @ 12:17 hrs on March
27, 2015.

Wellsite Geologists Brian Spitzmiller
and Dan Kabala, GBA.

Sharon Springs              7,154' (-2,213')
Niobrara                           7,227' (-2,219')
Niobrara B Chalk            7,284' (-2,343')
Niobrara C Chalk            7,348' (-2,407')
Fort Hays                         7,483' (-2,542')
DMTD                                17,397'
Production csg               17,390'

OB #3 Drilled 9,514' in 47.4 hrs.
Average ROP: 200.7 ft/hr
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MD 15487 TVD 7546.02
INC 90.65 AZ 181.11
VS 8695.83

MD 15572 TVD 7544.81
INC 90.98 AZ 182.27
VS 8780.8

MD 15659 TVD 7543.98
INC 90.12 AZ 183.16
VS 8867.72

MD 15744 TVD 7543.02
INC 91.17 AZ 182.98
VS 8952.62

MD 15829 TVD 7541.97
INC 90.25 AZ 182.56
VS 9037.54

MD 15916 TVD 7542.13
INC 89.54 AZ 183.32
VS 9124.45

MD 16002 TVD 7543.4
INC 88.76 AZ 182.31
VS 9210.36

MD 16087 TVD 7544.23
INC 90.12 AZ 182.11
VS 9295.31

MD 16174 TVD 7543.14
INC 91.32 AZ 181.91
VS 9382.27

MD 16261 TVD 7541.86
INC 90.37 AZ 182.53
VS 9469.21

MD 16346 TVD 7540.2
INC 91.87 AZ 180.18
VS 9554.17

MD 16433 TVD 7538.17
INC 90.8 AZ 182.54
VS 9641.13

MD 16520 TVD 7537.23
INC 90.43 AZ 182.09
VS 9728.07

MD 16605 TVD 7535.82
INC 91.48 AZ 181.96
VS 9813.03

MD 16691 TVD 7535.35
INC 89.14 AZ 181.41
VS 9899.

MD 16776 TVD 7536.15
INC 89.78 AZ 181
VS 9983.98

MD 16862 TVD 7535.7
INC 90.83 AZ 180.79
VS 10069.98

MD 16949 TVD 7535.84
INC 88.98 AZ 179.37
VS 10156.97

MD 17036 TVD 7536.48
INC 90.18 AZ 179.01
VS 10243.95

MD 17123 TVD 7535.73
INC 90.8 AZ 178.62
VS 10330.91

MD 17210 TVD 7536.76
INC 87.85 AZ 178.2
VS 10417.84

MD 17295 TVD 7539.13
INC 88.95 AZ 178.24
VS 10502.75

MD 17346 TVD 7539.84
INC 89.45 AZ 178.05
VS 10553.7

MD 17397 TVD 7540.33
INC 89.45 AZ 178.05
VS -10604.66

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring,  SH: (tr).

SS (100%): lt brn gy-dk gy clr transl, med grns,
sb ang-sb rnd, w srt, vry poorly cmtnd dom mtrx
spptd (drty), silic cmt ip , ~10% est vis por, rr Pyr,
NF, vry fast  blooming blue-whi cut, good brwn
resid ring, SH: (tr).

Projection to Bit

Circulate on bottom, TOOH to shoe, spot ECD
pill, continue TOOH, hang 4 1/2" production
liner landed @ 17,390' on 3/29/2015

Geologic Tops picked by Ian Harris,
Anadarko.

DMTD reached @ 12:17 hrs on March
27, 2015.

Wellsite Geologists Brian Spitzmiller
and Dan Kabala, GBA.

Sharon Springs              7,154' (-2,213')
Niobrara                           7,227' (-2,219')
Niobrara B Chalk            7,284' (-2,343')
Niobrara C Chalk            7,348' (-2,407')
Fort Hays                         7,483' (-2,542')
DMTD                                17,397'
Production csg               17,390'

OB #3 Drilled 9,514' in 47.4 hrs.
Average ROP: 200.7 ft/hr


