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Measured Depth Log

Well Name: Wardell 2G-19HZ
Well Id:

Location: Sec.19 T3N R65W  Weld County, CO.
License Number: API: 051234009000 AFE: 2102967 Region: Wattenberg

Spud Date: October 28, 2014 Drilling Completed: November 4, 2014
Surface Coordinates: 515' FNL, 1502' FEL

Lat. 40.216770, Long. 104.702211, Sec.19, T3N R65W
Bottom Hole
Coordinates:

460' FNL, 2347' FEL
Lat. 40.226805, Long. 104.9795, Sec.19, T3N R65W

Ground Elevation (ft): 5091' K.B. Elevation (ft): 5116'
Logged Interval (ft): 6800' To: 12082 Total Depth (ft): 12082

Formation: Hartland SH MBR of Greenhorn LS
Type of Drilling Fluid:  Water based mud in vertical and curve, oil based in lateral 

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

OPERATOR

Company: Anadarko Petroleum Corporation
Address: Granite Tower - 1099 18th St, Ste 1800

Denver, CO 80202
CO Geologist, Tom Birmingham.

GEOLOGIST

Name: George Bejan & Andrew Krueger
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbybrothers.com)

Address: 575 Union Blvd.
Suite 208, 
Lakewood CO. 80228



E-logs

MWD Gamma

Casing

Intermediate casing: 7", set at 7984'
Liner: 4 1/2" set at 12067' and cemented by Baker Hughes Co

Comments

Drilling Contractor: H&P 311
      Pumps 1 & 2: Gardner Denver PZ 11 6" x 11" (.0914 bbl/stk)
      Co-man: Steve Wilson, Travis Krukenberg
      Rig Manager: Jack Truett, James Baggett.
      Drillers: Dallas Mayer, Christopher Beckstead

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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Oil Shows
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WOB 28.8
RPM 0
PP 4272
SPM 141

6750 6800 6850 6900

6700 TVD

6800

6900

6700 TVD

6800

6900

MD 6808 TVD 6707.76
INC 2.18 AZ 271.71
VS -482.61

MD 6903 TVD 6802.72
INC 1.35 AZ 201.82
VS -481.63

Anadarko Petroleum Corporation
             Wardell 2G-19HZ
             Sec.19T3N R65W
             Weld County, CO
           API # 051233669900
           GL: 5091'  KB: 5116'

KOP 6956' @ 12:21 on 10/30/14

Bit # 1 - 8.75"  SMITH SDI611 SN: 
JJ7497; Jets 3x15, 3x16; w/MWD 
GR/Survey BHA & Dir MM (1.95°) 
0.28 RPG, In @ 1320'; Out @ 7993'; 
Drilled 6673' in 54 hrs: Average ROP
123 ft/hr.

STARTED COLLECTING 
50"SAMPLES AT 6800'

SHALE (100%): lt gry-gry brn-dk gry, sft-frm, 
blky-sbblky-rr splty, rthy-sbwxy, non-sl calc, 
slty, rr clayey, occ dk pel mat, tr v f SS, ply srt, rr 
Bent, fnt yel with fast strmg brt cuts.

SHALE (100%): lt gry-gry brn-dk gry, frm-hd, 
blky-rr plty, rthy-sbwxy, non-sl calc, sl slty, occ 
dk pel mat, rr v f SS  rr transp-transl, hd-v hdd, fn 
gn, sbang-sbrnd, ply srt, rr Bent, rr min fluor, NC.

SHALE (100%): lt gry-gry brn-dk gry
blky-rr plty, rthy-sbwxy, non-sl calc
dk pel mat, rr v f SS  rr transp-transl
gn, sbang-sbrnd, rr Bent, tr min flor,
sl strm cuts.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 10.5/10.2+IN/OUT
VIS 59/46 IN/OUT



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

WOB 35
ROP 160
RPM 0
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PP 4130
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Scale Change

6900 TVD

7000

7100

MD 6997 TVD 6896.4
INC 7.47 AZ 174.66
VS -474.5

MD 7091 TVD 6988.57
INC 14.85 AZ 181.7
VS -456.35

SHALE (100%): lt gry-gry brn-dk gry, frm-hd, 
blky-rr plty, rthy-sbwxy, non-sl calc, sl slty, occ 
dk pel mat, rr v f SS  rr transp-transl, hd-v hdd, fn 
gn, sbang-sbrnd, rr Bent, tr min flor, cldy yel-grn 

KOP 6956'MD

SHALE (100%): lt gry-gry brn-dk gry, frm-hd, 
blky-rr plty, rthy-sbwxy, non-sl calc, sl slty, occ 
dk pel mat, rr v f SS  rr transp-transl, hd-v hdd, fn 
gn, sbang-sbrnd, <5% Bent, tr min fluor,NC.

SHALE (100%): lt gry-gry brn-dk gry, frm-hd, 
blky-sbblky, rthy-sbwxy, non-sl calc, slty, occ dk
pel mat, occ v f SS, ply srt, rr Bent, fnt yel with 
fast strmg brt cuts.

PIERRE SHALE

SHALE (100%): lt gry-gry brn-dk gry, frm-hd, 
blky-rr plty, rthy-sbwxy, non-sl calc, sl slty, 
occ dk pel mat, rr v f SS  rr transp-transl, hd-v 
hdd, fn gn, sbang-sbrnd, tr Bent, tr min flor, 
cldy yel-grn fast strm brt cuts.

SH (100%): gy-gybrn-dk gy, frm -hd/brttl, 
sbblky-splty-splnty, wxy-rthy-slty, v calc, v carb
ip, scat dk pel mat, rr Bent tr min fluor, NC.

SHARON SPRINGS

SHARON SPRINGS TOP  
@ 7118' MD, 7014' TVD, -
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Scale Change

7100 TVD

7200

7300

MD 7186 TVD 7077.69
INC 25.28 AZ 174.44
VS -423.9

MD 7280 TVD 7160.42
INC 31.32 AZ 176.47
VS -379.48

MD 737
INC 37.
VS -326

SHARON SPRINGS TOP  
@ 7118' MD, 7014' TVD, -2038' SS

SH(60%): med lt gry - med gry, brit - stf, blky-plty,
sbrthy-sbwxy, strn rxn w/hcl, no smpl fl, slw mlky
wht cut fl, no vis cut, mod ylwsh wht resid fl. 
CHLK(30%) MRLSTN (10%).

NIOBRARA B CHALK TOP  
@ 7231' MD, 7118' TVD, -2142' SS

NIOBRARA TOP  
@ 7180' MD, 7072' TVD, -2096' SS

NIOBRARA "B" UPPER MARL

CARB CHLK(60%): 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 
pri fluor, slw wk-mod wht cut fl w/occ strmrs, 
mod ylw resid rng fl.SH (20%) MRLSTN(20%)

NIOBRARA "B" CHALK

NIOBRARA "B" LOWER MARL

SH(80%): med to lt gry, sbrthy-sbwxy, plty-sb 
plnr tab thru, jggd, rr calct frac fil, no vis por or 
perm, no ini fl, wk to mod bri whi cldy cut, wk 
yllw-brwn resid ring, shly ip, CHLK(20%) and occ 
MRLSTN

NIOBRARA "B" SHALE

SH(80%): med to lt gry, sbrthy-sbwxy, plty-sb 
plnr tab thru, jggd, rr calct frac fil, no vis por or 
perm, no ini fl, wk to mod bri whi cldy cut, wk 
yllw-brwn resid ring, shly ip, CHLK(20%) and occ 
MRLSTN

NIOBRARA "C" CHALK

NIOBRARA C CHALK TOP  
@ 7328' MD, 7201' TVD, -222

SH(80%): med to lt gry, sb
plnr tab thru, jggd, rr calc
perm, no ini fl, wk to mod 
yllw-brwn resid ring, shly
MRLSTN(10%)

NIOBRARA 

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 10.4/10.3
VIS 49/46

MW 10.5/10.4
VIS 49/49



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

WOB 52
RPM 0
SPM 141
PP 3960
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Scale Change

7300 TVD

7400

7500

MD 7374 TVD 7238.11
INC 37.15 AZ 180.69
VS -326.66

MD 7468 TVD 7308.11
INC 46.43 AZ 182.3
VS -264.11

MD 7563 TVD 7368.48
INC 54.58 AZ 181.15
VS -190.9

NIOBRARA C CHALK TOP  
@ 7328' MD, 7201' TVD, -2225' SS

SH(80%): med to lt gry, sbrthy-sbwxy, plty-sb 
plnr tab thru, jggd, rr calct frac fil, no vis por or 
perm, no ini fl, wk to mod bri whi cldy cut, wk 
yllw-brwn resid ring, shly ip, CHLK(10%) 

NIOBRARA "C" SHALE

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, wk to mod whi cldy cut, wk 
yllw-brwn resid ring, shly ip, MRLSTN(40%) tr 
CHLK. tr pryt

NIOBRARA "C" SHOLDER

SS (70%): med-med drk gry, gry-whi ip, friable, 
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, grn suprtd, no mtrx, ~10% 
vis por, pnt-lng cntct, no cmnt, no rxn w/hcl, no 
smpl fl, slw-mod fst good whi cldy cut fl, no vis 
cut, mod ylw-whi resid fl. LS (20%) SH(10%).

FORT HAYS LS

FORT HAYS TOP  
@ 7490' MD, 7323' TVD, -2347' SS

SH(90%) dk gry-blk, frm-hd, plty-splty, slty, 
sl-mod calc, mod fsslty, no smpl fl, v slw wk ylsh 
wht cut fl, no other oil indicators. SS(10%)

CODELL SS

CODELL TOP  
@ 7526' MD, 7346' TVD, -2370' SS

SH(90%) dk gry-blk, frm-hd, plty-splty, slty, 
sl-mod calc, mod fsslty, occ sl slty, no smpl fl, v 
slw wk ylsh wht cut fl, no other oil indicators. 
LS(10%)

CARLILE TOP  
@ 7551' MD, 7361' T

CARLILE 
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Scale Change

7400 TVD

7500

7600

MD 7657 TVD 7418.4
INC 61.23 AZ 179.75
VS -111.32

MD 7751 TVD 7459.33
INC 67.14 AZ 182.66
VS -26.78

@ 7551' MD, 7361' TVD, -2385' SS

CARLILE SH

SH(95%) dk gry-blk, frm-hd, 
plty-splty, slty, sl-mod calc, mod 
fsslty, occ sl slty, no smpl fl, v slw wk
ylsh wht cut fl, no other oil 
indicators; CHLK(5%).

Begin 30' samples at request of 
geosteering personel.

SH(95%) dk gry-blk, frm-hd, 
plty-splty, slty, sl-mod calc, mod 
fsslty, occ sl slty, no smpl fl, v 
slw wk ylsh wht cut fl, no other oil
indicators; CHLK(5%).

GREENHORN TOP  
@ 7643' MD, 7412' TVD, 
-2436' SS

CHLKLY LS(80%): lt gry- gry 
w/mttld wht, dom frm, 
crmbly-brttl, mssv-sbblky, occ 
grdng to sh, v strng rxn w/hcl, 
wk ylw smpl fl, v slw wk cldy 
wht cut fl, no vis cut, no resid fl;
SH(20%).

BRIDGE CREEK LS MBR

CHLKLY LS(80%): lt gry-gry 
w/mttld wht, dom frm, 
crmbly-brttl, mssv-sbblky, occ 
grdng to sh, v strng rxn w/hcl, 
wk ylw smpl fl, v slw wk cldy 
wht cut fl, no vis cut, no resid 
fl; SH(20%) rr fn pryt, rr bent.

CHLKLY LS(60%): lt gry-gry w/mttld 
wht, dom frm, crmbly-brttl, 
mssv-sbblky, occ grdng to sh, v 
strng rxn w/hcl, wk ylw smpl fl, v slw 
wk cldy wht cut fl, no vis cut, no 
resid fl. SH(40%) rr fn pryt, com bent,
com re rxlzd clct.

CHLKLY LS(70%): lt gry-gry 
w/mttld wht, dom frm, 
crmbly-brttl, mssv-sbblky, occ 
grdng to sh, v strng rxn w/hcl, wk 
ylw smpl fl, v slw wk cldy wht cut 
fl, no vis cut, no resid fl. SH(30%) 
rr fn pryt, com bent, com re rxlzd 
clct.

SH(90%) dk gry-blk, frm-hd, 
plty-splty, slty, sl-mod calc, mod 
fsslty, occ sl slty, no smpl fl, v slw 
wk ylsh wht cut fl, no other oil 
indicators. CHLKLY LS(10%)

Hartland
7470' T

SH(90%) d
plty-splty, 
fsslty, occ
wk ylsh wh
indicators
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SPM 142
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7850 7900 7950 8000

7400 TVD

7500

7600

MD 7845 TVD 7488.68
INC 76.45 AZ 184.54
VS 62.21

MD 7939 TVD 7502.56
INC 86.54 AZ 183.6
VS 154.8

MD 8010 TVD 7504.97
INC 89.56 AZ 184.18
VS 225.58

Hartland SH @ 7780 MD; 
7470' TVD -2494' TVD SS.

SH(90%) dk gry-blk, frm-hd, 
plty-splty, slty, sl-mod calc, mod 
fsslty, occ sl slty, no smpl fl, v slw 
wk ylsh wht cut fl, no other oil 
indicators. CHLKLY LS(10%)

SH(95%) dk gry-blk, frm-hd, 
plty-splty, slty, sl-mod calc, mod 
fsslty, occ sl slty, no smpl fl, v slw 
wk ylsh wht cut fl, no other oil 
indicators. CHLKLY LS(5%)

SH (90%) dk gry, frm-hd, sbblky occ 
sbplty, sbwaxy-rthy,sl calc, splty ip, rr 
grdg in slty mat, BENT (<5%)  sl calc, 
abdn lse diem pyr, rr prismatic clcit, tr 
min fluor, dull fast strmg yel grn cuts; 
LS (10%) wh, frm, cryxln-micxln, chk.

SH (85%) dk gry, sbblky occ sbplty, 
sbwaxy, rthy, m-wk consol, carb ip, 
calc, splty, in part slty, BENT (5%)lt 
brn, frm, sbblky-blky, non calc, occ 
conc pyr, rr prismatic clcit, tr min 
fluor, pale fast strmg & resid rng; 
LS (10%) wh, frm, cryxln-micxln, 
chk.

SH (60%) dk gry, sbblky occ sbplty, 
sbwaxy, rthy, m-wk consol, carb ip, 
calc, splty, in part slty, rr lse disem 
pyr,BENT (<5%)lt brn, frm, sbblky-blky,
non calc, occ conc pyr, rr prismatic 
clcit, tr min fluor, pale fast strmg & 
resid rng; MRLST (20%) lt gry-gry, 
frm-hd, sbblky-blky, rthy- sbwxy, occ 
mic lams, slty occ grdg in lvf gr ss w/ 
dism fn par pyr; LS (20%) wh, frm, 
cryxln-micxln, chk.

HARTLAND SHALE

ICP @ 7992' MD REACHED ON 10/31/14 AT 
12:39 AM MDT CONDITION HOLE, TOH, 7" 
CASING, SET @ 7984', WT: 26 ppf; Grade: 
HCP110, SET @ MD 7984'.

Bit # 2 - 6.125"  Ulterra U516S SN: 
278197; Jets 5x16; w/MWD GR/Survey 
BHA & Dir MM (1.05°) 1.25 RPG, In @ 
7993'; Out @ 12082'; Drilled 4089' in 32
hrs: Average ROP 127.78 ft/hr.

SH (40%) dk gry, sbblky occ sbplty, 
sbwaxy, rthy, m-wk consol, carb ip, 
calc, splty, in part slty, rr lse disem 
pyr; BENT (<5%) lt brn, frm, 
sbblky-blky, non calc, occ conc pyr, 
rr prismatic clcit, tr min fluor, pale 
fast strmg & resid rng; MRLST (40%) 
lt gry- gy, frm-hd, sbblky-blky, rthy- 
sbwxy, occ mic lams, slty occ grdg in
lvf gr ss; LS (20%) wh, frm, 
cryxln-micxln, chk.

SH (60
m-wk 
BENT,
pale ye
gry, cm
lams, 
cryxln
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8050 8100 8150 8200 8250

7400 TVD

7500

7600

MD 8057 TVD 7505.17
INC 89.97 AZ 184.56
VS 272.43

MD 8105 TVD 7504.8
INC 90.91 AZ 185.16
VS 320.24

MD 8152 TVD 7503.8
INC 91.54 AZ 183.9
VS 367.07

MD 8199 TVD 7502.75
INC 91.01 AZ 182.08
VS 413.99

SH (60%) dk gry, sbblky occ sbplty, sbwaxy, rthy,
m-wk consol, carb ip, calc, splty, in part slty, tr 
BENT, occ conc pyr, rr prismatic clcit, tr min fluor,
pale yel-grn, slow strmg cut; MRLST (20%) lt gry-
gry, cmb-frm, sbblky-blky, rthy- sbwxy, occ mic 
lams, slty occ grdg in lvf gr ss, LS (20%) wh, frm, 
cryxln-micxln, chk.

MRLST (50%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in lvf gr 
ss; SH (40%) dk gy, sbblky occ sbplty, sbwaxy, 
rthy, m-wk consol, carb ip, calc, splty, in part slty,
rr lse disem pyr, tr BENT, occ conc pyr, occ 
prismatic clcit, tr min fluor, pale fast strmg & 
resid rng; LS (10%) wh, frm, cryxln-micxln, chk.

MRLST (80%) lt gry-gry, cmb-frm, sbbl
rthy- sbwxy, occ mic lams, slty occ gr
ss; SH (10%) dk gy, sbblky occ sbplty, 
rthy, m-wk consol, carb ip, calc, splty, 
rr lse disem pyr, tr BENT, occ conc pyr
prismatic clcit, tr min fluor, pale fast s
resid rng; LS (10%) wh, frm, cryxln-micx
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MD 8293 TVD 7500.58
INC 91.64 AZ 181.91
VS 507.89

MD 8388 TVD 7499.13
INC 90.1 AZ 180.28
VS 602.85

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in lvf gr 
ss; SH (10%) dk gy, sbblky occ sbplty, sbwaxy, 
rthy, m-wk consol, carb ip, calc, splty, in part slty,
rr lse disem pyr, tr BENT, occ conc pyr, rr 
prismatic clcit, tr min fluor, pale fast strmg & 
resid rng; LS (10%) wh, frm, cryxln-micxln, chk.

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in lvf gr 
ss; SH (10%) dk gry, sbblky occ sbplty, sbwaxy, 
rthy, m-wk consol, carb ip, calc, splty, in part slty,
rr lse disem pyr, tr BENT, occ conc pyr, occ 
prismatic clcit, tr min fluor, pale fast strmg & 
resid rng; LS (10%) wh, frm, cryxln-micxln, chk.

MRLST (65%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in v f gr 
ss, abdn min fluor, dull yell-grn fast strmg & 
resid rng; BENT (15%) lt grybrn, frm, sbblky-blky,
non calc; SH (10%) dk gry, frm-hd, sbblky occ 
sbplty, sbwaxy, rthy, m-wk consol,  v calc, 
blky-splty,  sl slty, rr lse disem pyr; LS (10%) wh, 
frm, cryxln-micxln, chk.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

WOB 20.7
RPM 0
SPM 78
PP 4170

8500 8550 8600 8650 870

7400 TVD

7500

7600

MD 8482 TVD 7498.94
INC 90.13 AZ 180.6
VS 696.85

MD 8576 TVD 7498.44
INC 90.47 AZ 180.5
VS 790.84

MD 8671 TVD 7496.88
INC 91.41 AZ 180.59
VS 885.82

MRLST (90%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in v f gr 
ss, tr min fluor, flush yell-grn fast strmg cuts, 
occ frac clcit, tr BENT, LS <5%; SH (10%) dk gry, 
frm-hd, sbblky-occ sbplty, sbwaxy, rthy, m-wk 
consol, v calc, blky-splty, sl slty, rr lse disem pyr.

MRLST (90%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty, tr min fluor, flush 
yell-grn fast strmg cuts, occ frac clcit, tr BENT, 
LS <5%; SH (10%) dk gry, frm-hd, sbblky-occ 
sbplty, sbwaxy, rthy, m-wk consol, v calc, 
blky-splty, sl slty.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.8/11.7
VIS 58/58



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

8700 8750 8800 8850 8900

7400 TVD

7500

7600

MD 8765 TVD 7495.01
INC 90.87 AZ 179.67
VS 979.8

MD 8859 TVD 7493.61
INC 90.84 AZ 179.78
VS 1073.78

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty, tr min fluor, flush 
yell-grn fast strmg cuts, occ frac clcit, tr BENT, 
LS <5%; SH (20%) dk gry, frm-hd, sbblky-occ 
sbplty, sbwaxy, rthy, m-wk consol, v calc, 
blky-splty, sl slty.

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty, tr min fluor, dull 
yell-grn fast strmg cuts, tr BENT, tr LS; SH (20%) 
dk gy, frm-hd, sbblky-occ sbplty, sbwaxy, rthy, 
m-wk consol, v calc, blky-splty, sl slty.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

8950 9000 9050 9100

7400 TVD

7500

7600

MD 8953 TVD 7492.48
INC 90.54 AZ 179.45
VS 1167.78

MD 9048 TVD 7491.48
INC 90.67 AZ 178.23
VS 1262.76

MRLST (70%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty, tr min fluor, flush 
yell-grn sl strmg cuts, BENT (<1%), tr LS; SH 
(30%) dk gy, frm-hd, sbblky-occ sbplty, sbwaxy, 
rthy, m-wk consol, carb ip, v calc, blky-splty, sl 
slty.

HARTLAND SH

MRLST (90%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in v f gr 
ss, tr min fluor, flush yell-grn fast strmg cuts & 
resid rng, tr BENT, tr LS; SH (10%) dk gry, frm-hd, 
sbblky-occ sbplty, sbwaxy, rthy,  v calc, 
blky-splty, sl slty.

MRLST (90%) lt gr
rthy- sbwxy, occ m
ss, tr min fluor, flu
resid rng, tr BENT, t
sbblky-occ sbplty
blky-splty, sl slty.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

WOB 24.8
RPM 85
SPM 78
PP 4265

9150 9200 9250 9300 9350

7400 TVD

7500

7600

MD 9142 TVD 7490.26
INC 90.81 AZ 178.65
VS 1356.72

MD 9236 TVD 7489.22
INC 90.47 AZ 178.38
VS 1450.69

MD 9331 TVD 7488.24
INC 90.71 AZ 178.59
VS 1545.66

MRLST (90%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in v f gr 
ss, tr min fluor, flush yell-grn sl strmg cuts & 
resid rng, tr BENT, tr LS; SH (10%) dk gry, frm-hd, 
sbblky-occ sbplty, sbwaxy, rthy, v calc, 
blky-splty, sl slty.

MRLST (90%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in v f gr 
ss, tr min fluor, flush yell-grn fast strmg cuts & 
resid rng, tr BENT, tr LS; SH (10%) dk gry, frm-hd, 
sbblky-occ sbplty, sbwaxy, rthy, sl carb v calc, 
blky-splty, sl slty.

MRLST (90%) lt gry- gry, cmb-frm, sbblky-b
rthy, occ mic lams, slty occ grdg in v f gr s
fluor, flush yell fast strmg cuts & resid rng
BENT, tr LS; SH (10%) dk gry, frm-hd, sbblky
sbplty, sbwaxy, rthy, sl carb, v calc, blky-s
slty.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.9+/12.0
VIS 58/58



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

9400 9450 9500 9550

7400 TVD

7500

7600

MD 9425 TVD 7487.28
INC 90.47 AZ 178.28
VS 1639.63

MD 9520 TVD 7486.72
INC 90.2 AZ 178.29
VS 1734.59

MRLST (90%) lt gry- gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, flush yell fast strmg cuts & resid rng, tr 
BENT, tr LS; SH (10%) dk gry, frm-hd, sbblky-occ 
sbplty, sbwaxy, rthy, sl carb, v calc, blky-splty, sl

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, flush yell fast strmg cuts & resid rng, tr 
BENT, tr LS; SH (20%) dk gry, frm-hd, sbblky-occ 
sbplty, sbwaxy, rthy, v calc, blky-splty, sl slty.

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, flush yell fast strmg cuts & resid rng, tr 
BENT, tr LS; SH (20%) dk gry, frm-hd, sbblky-occ 
sbplty, sbwaxy, rthy, v calc, blky-splty, sl slty.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.8+/11.8
VIS 59/58



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

9600 9650 9700 9750 980

7400 TVD

7500

7600

MD 9614 TVD 7486.36
INC 90.23 AZ 178.6
VS 1828.56

MD 9708 TVD 7486.56
INC 89.53 AZ 177.13
VS 1922.5

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, flush yell fast strmg cuts & resid rng, tr 
BENT, tr LS; SH (20%) dk gry, frm-hd, sbblky-occ 
sbplty, sbwaxy, rthy, v calc, blky-splty, sl slty.

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, flush yell fast strmg cuts & resid rng, tr LS;
SH (20%) dk gry, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.9/11.9
VIS 59/59



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

WOB 18
ROP 230
RPM 80
SPM 78
SPP 4426

9800 9850 9900 9950 10000

7400 TVD

7500

7600

7400 TVD

7500

7600

MD 9802 TVD 7486.36
INC 90.71 AZ 177.77
VS 2016.42

MD 9897 TVD 7486.61
INC 88.99 AZ 176.28
VS 2111.3

MD 9991 TVD 7487.41
INC 90.03 AZ 176.07
VS 2205.1

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, flush yell fast strmg cuts & resid rng, tr LS;
SH (20%) dk gry, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty.

SH (60%) dk gry, sbblky occ sbplty, sbwaxy, rthy, 
m-wk consol, carb ip, calc, splty, in part slty; 
CHLKLY LS (20%): med lt gry - med gry w/mttld wht,
dom frm, crmbly-brttl, mssv-sbblky, occ grdng to 
sh, v strng rxn w/hcl, tr BENT; MRLST (20%) lt 
gry-gry, frm-hd, sbblky-blky, rthy- sbwxy, occ mic 
lams, slty occ grdg in lvf gr ss. wk ylw smpl fluor, 
no cut fluor, no resid fuor, oil indicators skewed by 
OBM. 

HARTLAND S

BRIDGE CRE

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

10050 10100 10150 10200

7400 TVD

7500

7600

MD 10085 TVD 7486.69
INC 90.84 AZ 177.61
VS 2298.97

MD 10180 TVD 7485
INC 91.21 AZ 179.34
VS 2393.92

HARTLAND SH MBR

BRIDGE CREEK LS MBR

SH (80%) dk gry, sbblky occ sbplty, sbwaxy, rthy, 
m-wk consol, carb ip, calc, splty, in part slty; 
CHLKLY LS(20%): lt gry-gry w/mttld wht, dom frm, 
crmbly-brttl, mssv-sbblky, occ grdng to sh, v strng 
rxn w/hcl, wk ylw smpl fl, no cut fl, no resid fl. oil 
indicators skewed by OBM, tr BENT.

SH (80%) dk gy, sbblky occ sbplty, sbwaxy, rthy, 
m-wk consol, carb ip, calc, splty, in part slty, strng 
fsslty; CHLKLY LS (20%):  lt gry-gry w/mttld wht, 
dom frm, crmbly-brttl, mssv-sbblky, occ grdng to 
sh, v strng rxn w/hcl, wk ylw smpl fl, no cut fl, no 
resid fl. oil indicators skewed by OBM, tr BENT.

CHLKLY LS(
frm-hrd, crm
grdng to sh
slw wk cldy w
SH(30%) rr f

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.9+/11.9
VIS 58/59

MW 11.9/11.9
VIS 59/59



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

10250 10300 10350 10400 10450

7400 TVD

7500

7600

MD 10274 TVD 7482.55
INC 91.78 AZ 179.57
VS 2487.89

MD 10368 TVD 7479.3
INC 92.18 AZ 181.37
VS 2581.82

CHLKLY LS(70%): lt gry-gry w/mttld wht, dom 
frm-hrd, crmbly-brttl, oc stf, mssv-sbblky, occ 
grdng to sh, v strng rxn w/hcl, wk ylw smpl fl, v 
slw wk cldy wht cut fl, no vis cut, no resid fl; 
SH(30%) rr fn pryt, com bent, com re rxlzd clcit.

CHLKLY LS(60%): lt gry-gry w/mttld wht, dom frm,
crmbly-brttl, mssv-sbblky, occ grdng to sh, v 
strng rxn w/hcl, wk ylw smpl fl, v slw wk cldy wht 
cut fl, no vis cut, no resid fl; SH(40%) rr fn pryt, 
com bent, com re rxlzd clcit.

BRIDGE CREEK LS MBR

INTERPRETED REVERSE FAULT #1
62 FT UP THROW

HARTLAND SH MBR

MRLST (70%) med lt gry-gy, cmb-
sbblky-blky, rthy, occ mic lams, s
v f gr ss, tr fluor, slw mod mlky gr
resid rng; SH (20%) dk gry, frm-hd,
sbplty, sbwaxy, rthy, v calc, blky-s
CHLKY LS(10%), tr BENT.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.9/11.9+
VIS 55/57

MW 11.8/11.8
VIS 58/58



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

WOB 15
ROP 170
RPM 80
SPM 78
PP 4530

11
/4

/2
01

4

10500 10550 10600 10650

7400 TVD

7500

7600

MD 10463 TVD 7478.33
INC 88.99 AZ 181.58
VS 2676.77

MD 10557 TVD 7480.2
INC 88.72 AZ 181.85
VS 2770.7

MD 10652 TVD 7482.37
INC 88.66 AZ 182.06
VS 2865.61

MRLST (70%) med lt gry-gy, cmb-frm, 
sbblky-blky, rthy, occ mic lams, slty occ grdg in 
v f gr ss, tr fluor, slw mod mlky grnsh wht cut fl & 
resid rng; SH (20%) dk gry, frm-hd, sbblky-occ 
sbplty, sbwaxy, rthy, v calc, blky-splty, sl slty; 

MRLST (70%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, slw mod mlky grnsh wht cut fl & resid rng; 
SH (30%) dk gry, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty. CHLKY 
LS(tr), tr BENT.

MRLST (70%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, slw mod mlky grnsh wht cut fl & resid rng; 
SH (30%) dk gy, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty. CHLKY 
LS(tr%), tr BENT.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.9/11.9
VIS 59/59

MW 11.9/11.9
VIS 58/59



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

10700 10750 10800 10850 109

7400 TVD

7500

7600

MD 10746 TVD 7484.52
INC 88.72 AZ 179.84
VS 2959.56

MD 10840 TVD 7487.25
INC 87.95 AZ 177.95
VS 3053.5

HARTLAND SH MBR

MRLST (70%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, slw mod mlky grnsh wht cut fl & resid rng; 
SH (30%) dk gy, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty. CHLKY 
LS(tr), tr BENT.

MRLST (70%) lt gry- gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, slw mod mlky grnsh wht cut fl & resid rng; 
SH (30%) dk gry, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty, tr CHLKY 
LS, rr BENT.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.9/11.9
VIS 58/58



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

WOB 16
RPM 80
SPM 73
PP 4410

10900 10950 11000 11050 11100

7400 TVD

7500

7600

MD 10934 TVD 7489.4
INC 89.43 AZ 178.51
VS 3147.44

MD 11029 TVD 7489.04
INC 91.01 AZ 180.3
VS 3242.43

MRLST (70%)  lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, slw mod mlky grnsh wht cut fl & resid rng; 
SH (30%) dk gry, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty, tr CHLKY 
LS, tr BENT.

MRLST (70%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy, occ mic lams, slty occ grdg in v f gr ss, tr 
fluor, slw mod mlky grnsh wht cut fl & resid rng; 
SH (30%) dk gry, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty, tr CHLKY 
LS, tr BENT.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.9/11.9
VIS 58/58

MW 11.8/11.8
VIS 55/57



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

11150 11200 11250 11300

7400 TVD

7500

7600

MD 11123 TVD 7487.93
INC 90.34 AZ 179.6
VS 3336.42

MD 11217 TVD 7487.11
INC 90.67 AZ 180.26
VS 3430.41

MD 11312 TVD 7487.19
INC 89.23 AZ 179.72
VS 3525.41

MRLST (60%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in v f gr 
ss, tr BENT, tr CHLKY LS, tr min fluor, flush 
yell-grn fast strmg with resid ring; SH (40%) dk 
gry, frm-hd, sbblky-occ sbplty, sbwaxy-rthy, 
m-wk consol, v calc, blky-splty, sl slty, abdn lse 
disem pyr.

MRLST (60%) lt gry- gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in v f gr 
ss, tr BENT, tr CHLKY LS, NF, flush yell-grn fast 
strmg with resid ring; SH (40%) dk gry, frm-hd, 
sbblky-occ sbplty, sbwaxy-rthy, v calc, 
blky-splty, sl slty, occ lse disem pyr.

MRLST (60%) lt gry
rthy- sbwxy, occ m
ss, tr BENT, tr CHLK
yell-grn fast strmg w
gry, frm-hd, sbblky
m-wk consol, v cal
disem pyr.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0



700

ROP (ft/hour)

0

5000

Total gas (units)

0

250

MWD_GR (API)

0

11350 11400 11450 11500 11550

7400 TVD

7500

7600

MD 11406 TVD 7488.59
INC 89.06 AZ 179.68
VS 3619.4

MD 11500 TVD 7490.13
INC 89.06 AZ 179.88
VS 3713.39

MRLST (60%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy- sbwxy, occ mic lams, slty occ grdg in v f gr 
ss, tr BENT, tr CHLKY LS, tr min fluor, flush 
yell-grn fast strmg with resid ring; SH (40%) dk 
gry, frm-hd, sbblky-occ sbplty, sbwaxy- rthy, 
m-wk consol, v calc, blky-splty, sl slty, abdn lse 

MRLST (60%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy-sbwxy, occ mic lams, slty rr grdg in v f gr ss, tr 
BENT, tr CHLKY LS, NF, flush yell-grn fast strmg with 
resid ring; SH (40%) dk gry, frm-hd, sbblky-occ sbplty,
sbwaxy, rthy, v calc, blky-splty, sl slty, abdn lse disem
pyr.

MRLST (80%) lt gry-gry, cmb-frm, sb
rthy-sbwxy, occ mic lams, slty rr gr
tr CHLKY LS, NF, dull grn fast strmg
cut; SH (20%) dk gry, frm-hd, sbblky
sbwaxy, rthy, v calc, blky-splty, sl s
pyr.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 11.8+/11.8
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WOB 16
RPM 80
SPM 73
PP 4410

11600 11650 11700 11750

7400 TVD

7500

7600

MD 11594 TVD 7491.92
INC 88.76 AZ 179.26
VS 3807.37

MD 11688 TVD 7493.9
INC 88.83 AZ 179.83
VS 3901.35

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy-sbwxy, occ mic lams, slty rr grdg in v f gr ss,
tr CHLKY LS, NF, dull grn fast strmg spotty resid 
cut; SH (20%) dk gry, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty, rr conc 

MRLST (80%) lt gry- gry, cmb-frm, sbblky-blky, 
rthy-sbwxy, occ mic lams, slty rr grdg in v f gr ss,
tr CHLKY LS, NF, dull grn fast strmg spotty resid 
cut; SH (20%) dk gry, frm-hd, sbblky-occ sbplty, 
sbwaxy, rthy, v calc, blky-splty, sl slty, rr conc 
pyr.

MRLST (70%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy-sbwxy, occ mic lams, slty rr grdg in v f gr ss,
rr BENT, tr CHLKY LS, tr min fluor, dull grn fast 
strmg spotty resid cut; SH (30%) dk gry, frm-hd, 
sbblky-occ sbplty, sbwaxy, rthy, v calc, 
blky-splty, sl slty, abdn lse disem pyr.
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11800 11850 11900 11950 120

7400 TVD

7500

7600

MD 11783 TVD 7495.9
INC 88.76 AZ 180.01
VS 3996.32

MD 11877 TVD 7496.98
INC 89.93 AZ 180.53
VS 4090.31

MD 11971 TVD 7497.39
INC 89.56 AZ 180.35
VS 4184.31

MRLST (80%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy-sbwxy, occ mic lams, slty rr grdg in v f gr ss,
rr BENT, tr CHLKY LS, tr min fluor, dull grn fast 
strmg spotty resid cut; SH (20%) dk gry, frm-hd, 
sbblky-occ sbplty, sbwaxy, rthy, v calc, 
blky-splty, sl slty, abdn lse disem pyr.

MRLST (70%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy-sbwxy, occ mic lams, slty rr grdg in v f gr ss,
rr BENT, tr CHLKY LS, tr min fluor, dull ,v spotty 
grn fast strmg  resid cut; SH (30%) dk gry, 
frm-hd, sbblky-occ sbplty, sbwaxy, rthy, v calc, 
blky-splty, sl slty, abdn lse disem pyr.
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MW 12.0/11.9
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12000 12050 12100 12150

7400 TVD

7500

7600

MD 12082 TVD 7497.39
INC 89.56 AZ 180.35

MRLST (70%) lt gry-gry, cmb-frm, sbblky-blky, 
rthy-sbwxy, occ mic lams, slty rr grdg in v f gr 
ss,tr BENT, tr min fluor, dull, spotty grn fast 
strmg  resid cut; SH (30%) dk gry, frm-hd, 
sbblky-occ sbplty, sbwaxy, rthy, v calc, 
blky-splty, sl slty, occ lse disem pyr.

(GOOLSBY BROTHERS & ASSOCIATES)

4.5" production liner set and cemented at 
12067' ,WT: 11.6 ppf; Grade: HCP110 on 
November 6, 2014.

TD @ 12082' REACHED 
ON 11/04/14 @ 12:11 HRS 
MDT.

Survey projected to bit
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