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

Well Name: Grenemeyer 35N-3HZ
Location: Section 34, T1N, R67W, Weld County, CO.

License Number:  API# 05-123-38352 Region: Wattenberg
Spud Date: 30 November 2013 Drilling Completed: 08 December 2013

Surface Coordinates: 445' FNL & 1615' FWL   NE NW Sec 34 T1N R67W   
Lat: 40° 00' 44.98" N;  Long: -104° 52' 47.25" W

Bottom Hole Coordinates: 481' FSL & 1661' FWL   SESW Sec 34 T1N R67W
 Lat: 40° 00' 44.98" N;  Long: -104° 52' 47.25" W

Ground Elevation (ft): 5047' K.B. Elevation (ft): 5063'
Logged Interval (ft): 7000' To: 16886 Total Depth (ft): 16886

Formation:  Lower Pierre Shale, Niobrara B Chalk.
Type of Drilling Fluid: Water Base Mud to ICP; Oil Base Mud f/ ICP to TD

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

OPERATOR

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

Denver, CO 80202
CO Geologist, Tom Birmingham

GEOLOGIST

Name: Robert Nordeck, Alex Caruana & Jack Rogers
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbybrothers.com)

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



E-logs

 MWD GR: 7000' - 16886'
MWD Resistivity: None

Casing

9 5/8" Surface Casing set @ 1060'
7"  Intermediate Casing set @7885'
4 1/2" Production Liner set to 1x,xxx' TD

Comments

1) Drilling Contractor:  Xtreme Drilling, Rig # 22
    Rig Manager: Mike Headley / Tyler Humphrey         
2) Company Man:  Jack Sanders / Cody Sanders 
                               Butch Beddingfield / Scott Hancock   
3) Well Site Geologists: Goolsby Brothers & Assoc. :
    Robert Nordeck / Alex Caruana / Jack Rogers 
4) Mud Company :  AES Drilling Fluids, 
    Mud Engineer:   Michael Cook / Sam Evans
5) Directional Drilling: Sperry / Halliburton
    Drillers:  Bogdan Cristian, 
    MWD:  Clay Wass 
6) Gas Equipment: Mudlogging Systems Inc.
     by Terra Services
     Redbox # ML- 333  w/ Ratcliff Agitator
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OTHER SYMBOLS
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Spotted
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MD 7006 TVD 6965.07
INC 1.76 AZ 243.15
VS -122.43

MD 7050 TVD 7008.97
INC 5.62 AZ 215.3
VS -120.38

MD 7092 TVD 7050.75
INC 6.21 AZ 216.27
VS -116.88

MD 7136 TVD 7094.29
INC 10.17 AZ 202.17
VS -111.38

MD 7178 TVD 7135.42
INC 13.12 AZ 196.94
VS -103.4

MD 7220 TVD 7175.89
INC 17.82 AZ 193.84
VS -92.61

MD 7263 TVD 7216.19
INC 22.89 AZ 191.77
VS -78.04

MD 7306 TVD 7255.57
INC 24.5 AZ 194.42
VS -61.24

MD 7349 TVD 
INC 28.04 AZ 1
VS -42.77

Start Horizontal Log @ 7004' KOP - 
22:15 Hrs - 12/30/13

Begin 50' Samples @ 7000'

Well Spudded @ 10:45 Hrs -12/29/13

Bit # 1   8¾", SMITH SDI 611-MPX, SN: 
JH6814, Jets 3x14 & 3x15, w/ MWD 
GR/Survey BHA & Directional Mud Motor
(1.83°),  In 1060', Out @ 7570', Made: 
6510' in 23.5 Hrs.

Bit - Svy: 48'
Bit - GR:  51'

Plan KOP - 7022'

Actual KOP - 7004'

SH (100%) Dk gy-lt gy, occ silt vf gr sd, arg, 
micaceous-pyrtic, minor calc cmt, lam-plty, 
wxy ip

SH (100%): m-dk gy & dk brn gy, m frm, 
blky-pred sb plty, rthy-sl sb wxy, com slty w/ 
micro lams Sltst; sm c pyr inclus & sm vf dism 
pyr, tr vf mica spks, sl-m calc.

SH (100%): m-dk gy & dk brn gy, m frm, 
blky-pred sb plty, rthy-sl sb wxy, com slty, sm
shly Sltst micro lams; sm vf dism pyr, tr vf 
mica spks, sl-m calc.

SH (100%): m gy - m brn gy, m frm, blky-pred 
sb plty, rthy-loc sb wxy, com slty, sm shly Sltst
micro lams; sm vf dism pyr, tr vf mica spks, 
sl-m calc.

SH (100%): No Vis Change, v homo lith, m gy - 
m brn gy, m frm, blky-pred sb plty, rthy-loc sb 
wxy, com slty, sm shly Sltst micro lams; sm vf 
dism pyr, tr vf mica spks, sl-m calc.

SH (100%): m-dk gy & m brn gy, m frm, 
blky-pred sb plty, rthy-tr sb wxy, com slty, sm 
shly Sltst micro lams; sm vf dism pyr, tr vf 
mica spks, sl-m calc. Tr BENT, pl lt gn gy, sft, 
pyric, brt yl mnrl fluor.

SH (100%): m-dk gy & m brn gy, m frm, 
blky-pred sb plty, rthy-tr sb wxy, com slty, sm 
shly Sltst micro lams; sm vf dism pyr, tr vf mica
spks, sl-m calc.  BENT (Tr): pl lt gn gy, sft, 
pyric, brt yl mnrl fluor.

SH (100%
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Mud Rpt @ 7271'
MW 10.0
VIS  45
PV/YP 9/8
Gels 1/9/11
FIL 6.5
SOL 7%
SD 0.1%
pH 8.6
CL's 2200
Hd  120

MW 10.0
VIS  46
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MD 7349 TVD 7294.12
INC 28.04 AZ 192.73

MD 7392 TVD 7331.19
INC 32.84 AZ 191.11
VS -21.48

MD 7435 TVD 7366.35
INC 37.41 AZ 188.15
VS 2.88

MD 7478 TVD 7399.95
INC 39.81 AZ 189.75
VS 29.36

MD 7521 TVD 7432.66
INC 41.12 AZ 190.77
VS 56.79

MD 7565 TVD 7464.34
INC 46.75 AZ 187.02
VS 86.91

MD 7608 TVD 7492.1
INC 52.8 AZ 183.88
VS 119.56

MD 7651 TVD 7516.35
INC 58.53 AZ 179.79
VS 155.01

MD 7692 TVD 7536
INC 64.18 AZ 176.74
VS 190.96

MD 7736 TVD 7552.93
INC 70.55 AZ 175.65
VS 231.48

MD 7779 TVD 7564.95
INC 76.95 AZ 174.42
VS 272.6

SH (100%) bcmg pred dk gy-dk brn gy, m frm, 
sb plty, rthy-sl sb wxy, occ slty & tr shly Sltst 
micro lams, loc carb, tr spks micro mica & vf 
dism pyr, sl-m calc.

Sharon Springs - 7401' MD;
   7339' TVD; (- 2276' SS)

Niobrara Fm. - 7430' MD;
7362' TVD; (- 2299' SS)

SH (75%) dk gy-blk, frm-hd, plty, sb wxy, carb,
tr pyr, carb, n-sl calc. Bent (Tr-2%) pl lt gy, sft, 
plty, brt mnrl fluor.
Mrlst (25%) m brn gy, m sft, ip flky, micro lam, 
mttld/spkld w/ ltr brn chlky inclus, m hi arg 
cont, m-v calc.

MRLST / SH (70%/30%) m-dk gy brn, m frm, ip sft
& flky, rthy, sl mttld w/ltr spks/ inclus, m hi arg 
cont, v calc, ip lam w/mrly SH; dk gy, plty, 
rthy-sb wxy, m calc; No Flor, v wk slw mlky cut 
& brt yl resid ring flor.

Niobrara A - 7462' MD;
7386' TVD; (- 2323' SS)

MRLST / SH (80%/20%) m-dk brn gy, m frm, ip 
sft & flky, rthy, com mttld w/ltr spks/ inclus, 
mixln txt, m hi arg cont, v calc, ip lam w/mrly 
SH; dk gy, plty, rthy-sb wxy, m calc; No Flor, v 
wk slw mlky cut & brt yl resid ring flor.

Bit #1 - Out @ 7570';
Made 6510' in 28 Hrs

MRLST / SH (75%/25%) m-dk brn gy, m frm, ip 
sft & flky, rthy, ip mttld w/ltr spks/ inclus, mixln 
txt, m hi arg cont, v calc, intbdd w/mrly SH; dk 
gy, plty, rthy-sb wxy, m calc; No Flor, v wk slw 
mlky cut & brt yl resid ring flor. Tr BENT.

Bit #2 - 8.75" Baker-Hughes VG-03; Ser #
5223833; Jets 1x20 & 2x22, w/ MWD 
GR/Survey BHA & Directional Mud Motor
(2.6°),  In 7570',

Bit-Svy: 44'; Bit-GR: 48'

MRLST / SH (70%/30%) m-dk brn gy, m frm, ip sft 
& flky, rthy, com mttld w/ltr brn spks / inclus, 
mixln txt, m hi arg cont, v calc, intbdd w/mrly SH; 
dk gy, plty, rthy-sb wxy, m calc; No Flor, v wk slw 
mlky cut & brt yl resid ring flor. BENT (Tr-2%) pl 
gngy, sft, brt yl mnrl flor.

MRLST / SH (80%) No Change: m-dk brn gy, m 
frm, ip sft & flky, rthy, com mttld w/ltr brn spks / 
inclus, mixln txt, m hi arg cont, v calc,  gds to & 
intbd w/ mrly SH; As Before. No Flor, v wk slw 
mlky cut & brt yl resid ring flor. 
CHALK (20%) m gy brn, sft, blky, rthy, crmbly, 
mttld w/lt tn spks/incls; aprs micro lam; No Flor, 
slw imed mlky cut w/ brt yl resid ring flor

Niobrara B CHALK 7703' MD;
7541' TVD (- 2478'SS)

MRLST / SH (25%/25%) m-dk brn gy, m frm, ip sft
& flky, rthy, com mttld w/ltr brn spks / inclus, 
mixln txt, m hi arg cont, v calc,  gds to & intbd  
w/ mrly SH; As Before. No Flor, v wk slw mlky 
cut & brt yl resid ring flor.   CHLK (50%): lt gy 
brn, sft, rthy, aprs micro lam; No Flor; slw imed 
mlky cut & brt yl resid ring flor.

Niobrara Lwr B Marl - 7747'MD;
  7555' TVD; (- 2492' SS)

MRLY-SH (95%) m-dk gy, sft, rthy, MRL 
mttld wht & blk spks, wvy wht calct cmt 
vein, SH micaceous, mxln, m hi arg cont,
v calc, trgrn-gy BENT w/ occ CHLK 
Blk-dk gy, unifm wvy microlam hd; No 
Flor, v wk slw mlky cut & brt yl resid ring
flor.
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TG 1713 u
C1 1264 u
C2  330 u
C3  106 u
C4   14 u

MW 10.2
VIS  51

Mud Rpt @ 7570'
MW 10.2
VIS  55
PV/YP 15/9
Gels 7/10/11
FIL 3.7
SOL8.5%
SD 0.1%
pH 9.2
CL's 3300
Hd  60

 TG - 
1355u

Mud Rpt @ 7580'
MW 10.3+
VIS  51
PV/YP 15/16
Gels 6/11/13
FIL 4.1
SOL8.8%
SD 0.1%
pH 8.6
CL's 3300
Hd  40

Low Mud Level

MW 10.2
VIS  65

MW 10.2
VIS  55
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WOB 13.9
RPM21
SPM 84
PP 2750

WOB 13.3
RPM 61
SPM 85
PP 3299

WOB 14.6
RPM 61
SPM 85
PP 3361

WOB 16.6K
RPM 66
SPM 84
PP 3444
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MD 7822 TVD 7572.22
INC 83.57 AZ 172.58
VS 314.71

MD 7841 TVD 7573.93
INC 86.15 AZ 171.47
VS 333.46

MD 7902 TVD 7575.37
INC 91.14 AZ 172.93
VS 393.9

MD 8038 TVD 7573.07
INC 90.8 AZ 176.4
VS 529.34

MD 8210 TVD 7571.64
INC 90.15 AZ 178.25
VS 701.18

Niobrara B Shale - 7813' MD;
    7571' TVD; (- 2508' SS

MRLY-SH (95%) dk gy-blk, not as mottled as 
before, plty, sft, rthy, SH micaceous, mxln, arg,
sm calc cmt frac-fill, w/ pyr, tr BENT gy-grn; 
NF, v wk slw mlky cut & brt yl resid ring flor.

Bit #2 - Out @ 7885';
Made 315' in 13.5 Hrs

SH (90%) dk gy-blk,  red-pink incl ip, plty,
sft, rthy, NF, v wk slw mlky cut & brt yl 
resid ring flor. BENT (10%) gy-grn w/ pyr,
brt min F.

Bit #3: 6.125", VAREL, VS513D, SN 
4006648D, 5X22, DI 7885', DO XXXX' , 
Ftge XXX',  XX Hrs

Reach 7885' ICP @ 18:30 - 1.1.14; Cird & 
Cond; TOH; RU,  Run & Cement 7" 
Casing @ 7875'.

Bit-DS: 
Bit-GR:

Begin Lateral - 10:05 - 02.03.14

Tag Cement @ 7665'
Tag Float @ 7778'
Tag Shoe @ 7869'

SH (100%) dk gy-blk, blky-plty ip, sft, 
wxy, m-xln, m-lam, homog, occ blk 
nodules, NF, v wk slw mlky cut & brt yl 
resid ring flor.

Niobrara B Shale

Niobrara LBM

SH (100%) dk gy-blk, blky-plty ip, sft, 
wxy, m-xln, m-lam, homog, occ blk 
nodules, mc-pyr & mica, NF, v wk slw 
mlky cut & brt yl resid ring flor. Tr BENT 
gy-grn w/ pyr brt min F.

SH/MARLST (95%) dk gy-blk, blky-plty ip,
sft, wxy, m-xln, m-lam, homog, incr amt 
blk nodules, mc-pyr & mica, NF, v wk slw
mlky cut & brt yl resid ring flor. BENT 
(5%) gy-grn w/ pyr brt min F.

Niobrara LBM

SH (100%) d
m-lam, hom
mica, NF, v

Nio
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Mud Rpt @ 7810
MW 10.2
VIS  54
PV/YP 13/17
Gels 5/10/12
FIL 3.7
SOL9.3%
SD 0.1%
pH 9.2
CL's 3400
Hd  40

Wt 8,9
Vis 65

Mud Rpt @ 8024
MW 8.9
VIS  68
PV/YP 21/11
Gels 4/5/6
FIL 3.8
SOL 7.5%
Oil 56.5%
H2O 36%
Cl's 50,000
CaCl 178,840
ES 265
SG 2.97

MW 9.0
VIS 65

MW 9.0
VIS 66
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MD 8381 TVD 7569.07
INC 91.57 AZ 181.1
VS 872.14

MD 8553 TVD 7564.23
INC 91.66 AZ 181.64
VS 1044

SH (100%) dk gy-blk, blky-plty ip, sft, wxy, m-xln, 
m-lam, homog, calc, incr amt blk nodules, mc-pyr & 
mica, NF, v wk slw mlky cut & brt yl resid ring flor.

Niobrara B SH

SHLY-MARL (100%) dk gy-blk, blky-plty ip, sft, wxy, m-xln, 
m-lam, homog, calc, sm blk nodules, mc-pyr & mica. NF, v wk 
slw mlky cut & brt yl resid ring flor.

Niobrara LBM

Niobrara B SH

MARL (95%) dk gy-blk, blky, hd, occ sft, rthy-wxy, carb, blk nodules, m-lam, 
calc. NF, v wk slw mlky cut & brt yl resid ring flor. SH (5%) blk, sft, wxy, m-xln, 
m-lam, homog, calc, mc-pyr & mica  BENT (tr) gy-grn w/ pyr brt min F.

MARL (88%) dk gy-blk, blky, hd-mhd, rthy, carb, blk & wht trlcnt micro-nodules & wht 
calc vein-fill, wvy to m-lam,  foss & vcalc.  NF, v wk slw mlky cut & brt yl resid ring 
flor. SH (2%) blk, sft, wxy, m-xln, m-lam, homog, calc, micro-pyr & mica  BENT (10%) 
gy-wht w/ sm pyr, int-lam w/ marl, brt min F.

Niobrara B SH

MARL (88%) dk gy-blk, blky, hd-mhd, rthy, carb, blk & wht trlcnt micro-nodule
calc/bent vein-fill, wvy to m-lam.  NF, v wk slw mlky cut & brt yl resid ring flor.
blk, sft, wxy, m-xln, m-lam, homog, calc, micro-pyr & mica  BENT (10%) gy-wh
int-lam w/ marl, brt min F.

Niobrara LBM
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Rig Maintance

WOB 25
RPM 76
SPM 85
PP 3771
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MD 8724 TVD 7560.42
INC 90.89 AZ 180.33
VS 1214.91

MD 8896 TVD 7557.93
INC 90.77 AZ 179.72
VS 1386.88

MD 9066 TVD 7554.5
INC 91.54 AZ 179.18
VS 1556.85

MARL (88%) dk gy-blk, blky, hd-mhd, rthy, carb, blk & wht trlcnt micro-nodules & wht 
calc/bent vein-fill, wvy to m-lam.  NF, v wk slw mlky cut & brt yl resid ring flor. SH (2%) 
blk, sft, wxy, m-xln, m-lam, homog, calc, micro-pyr & mica  BENT (10%) gy-wht w/ sm pyr,

MARL (95%) dk gy-blk, blky, hd-mhd, rthy, carb, blk & wht trlcnt micro-nodules 
sm wht calc/bent vein-fill, wvy to m-lam.  NF, v wk slw mlky cut & brt yl resid ring 
flor. SH (3%) blk, sft, wxy, m-xln, m-lam, homog, calc, micro-pyr & mica  BENT 
(2%) gy-wht w/ sm pyr, int-lam w/ marl, brt min F.

Niobrara LBM

Niobrara B SH

MRLST/SH: (100%) blk-sl brnsh dk gy, sb plty-sb 
blky, v carb, v calc, cly mtrx, occ pyr gr, no min 
fluor, rthy-grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination)

Niobrara LBM

Niobrara B Shale

MRLST/SH: no vis chng (100%) blk-sl brnsh dk gy,
sb plty-sb blky, v carb, mod calc, cly mtrx, occ pyr
gr, no min fluor, rthy-grsy, sft-frm; NSF fst mod 
cldy flsh wi occ slw wk lt mlky strmlts, lt yel res 
rng (OBM contamination)

MRLST/SH: (100%) blk-sl brnsh dk gy, sb plty-sb 
blky, v carb, mod calc, cly mtrx, <1% min fluor 
(wht bent), rthy-grsy, sft-frm; NSF fst mod cldy 
flsh wi occ slw wk lt mlky strmlts, lt yel res rng 
(OBM contamination)
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Mud Data @ 9031'
Wt 9.0
Vis 70
PV/YP 22/10
Gel 4/5/6
Fil 2.0
Sol 8.5%
Oil 56.5%
H2O 35%
Cl's 56000
CaCl 200571
ES 275
SG 2.9

TG 1081u
C1  806u
C2  239u
C3   47u
C4    0u
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WOB 25
RPM 77
SPM 84
PP 3775

WOB 19.4
RPM 76
SPM 84
PP 3926

9150 9200 9250 9300 9350 9400 9450 9500 9550

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 9237 TVD 7551.65
INC 90.37 AZ 179.59
VS 1727.82

MD 9408 TVD 7551.32
INC 89.85 AZ 179.51
VS 1898.82

MRLST/SH: (100%) blk-sl brnsh dk gy, sb plty-sb 
blky, v carb, mod calc, cly mtrx, 1% min fluor (wht 
bent), rthy-grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination)

Niobrara B Shale

Niobrara LBM

MRLST/SH: (100%) blk-sl brnsh dk gy, sb plty-sb 
blky, v carb, mod calc, cly mtrx, 1% min fluor (wht 
bent), rthy-grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination)

MRLST/SH: (100%) blk-dk gy, sb plty-sb blky, v 
carb, mod calc, cly mtrx, <1% min fluor (wht 
bent), rthy-grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination)

Niobrara LBM

Niobrara B Shale

MRLST/SH: (100%) blk-dk gy, sb plty-sb blky, v 
carb, mod calc, cly mtrx, no min fluor, occ cal, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ 
slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination)

MRLST/SH
carb, calc,
rthy-grsy, 
wht strks 
ip, rthy-gr
slw wk lt m
contamina
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9600 9650 9700 9750 9800 9850 9900 9950 100

7500 TVD

7550

7600
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MD 9580 TVD 7551.08
INC 90.31 AZ 180.06
VS 2070.81

MD 9757 TVD 7552.41
INC 88.83 AZ 180.33
VS 2247.8

MD 9940 TVD 7554.38
INC 89.94 AZ 179.28
VS 2430.78

MRLST/SH: (98%) blk-dk gy, sb plty-sb blky, v 
carb, calc, cly mtrx, no min fluor, occ cal, 
rthy-grsy, sft-frm; CHLK: (2%) blk-dk gy, mot wi 
wht strks & inc, sb blky, v carb, v calc, arg, mict 
ip, rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ
slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination)

Niobrara LBM

Niobrara B Shale

MRLST/SH: (100%) blk-dk gy, sb plty-sb blky, carb, 
v calc, cly mtrx, no min fluor, occ cal, tr wht acic 
argnt, rthy-grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination)

MRLST/SH: (100%) blk-dk gy, sb plty-sb blky, carb, 
v calc, cly mtrx, no min fluor, occ cal, tr wht acic 
argnt, rthy-grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara B Shale

NIobrara LBM

SH/MRLST: (98%) blk-dk gy, sb plty-sb blky, v 
carb,  calc, cly mtrx, 1=2% min fluor (wht bent wi 
dissm pyr), occ cal rhmb, tr wht acic argnt, 
rthy-grsy, sft-frm; CHLK: (2%) blk-dk gy, mot wi 
wht strks & inc, sb blky, v carb, v calc, arg, mict ip,
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ 
slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

SH/MRLST: (98%) blk-dk gy, sb plty-sb blky, v carb, v calc, cly 
mtrx, rthy-grsy, sft-frm. CHLK: (2%) blk-dk gy, mot wi wht strks & 
inc, sb blky, v carb, v calc, arg, mict ip, rthy-grsy, sft-frm; BENT (tr)
wht, sft, pyrc, brt min F. NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).
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Mud Data @ 9981'
Wt 9.0
Vis 69
PV/YP 22/9
Gel 4/5/5
Fil 2.0
Sol 8.5%
Oil 57.5%
H2O 34%
Cl 59000
CaCl 213.9K
ES 323
SG 2.74

Wt 9.0
Vis 68
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10000 10050 10100 10150 10200 10250 10300 10350 10400

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 10122 TVD 7554.66
INC 89.88 AZ 179.86
VS 2612.78

MD 10305 TVD 7554.95
INC 89.94 AZ 178.9
VS 2795.77

Niobrara LBM

MRLST: (98%) blk-dk gy, sb plty-sb blky, v carb, v calc, cly mtrx, 
rthy-grsy, sft-frm. CHLK: (2%) blk-dk gy, mot wi wht strks & inc, sb 
blky, v carb, v calc, arg, mict ip, rthy-grsy, sft-frm; BENT (tr) wht, 
sft, pyrc, brt min F. NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

Niobrara B Shale

MRLST: (93%) blk-dk gy, sb plty-sb blky, v carb, v calc, cly mtrx, rthy-grsy, 
sft-frm. CHLK: (5%) blk-dk gy, mot wi wht strks & inc, sb blky, v carb, v calc,
arg, mict ip, rthy-grsy, sft-frm; BENT (2%) wht, sft, frac-fill, pyrc, brt min F. 
NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara B Shale

Niobrara LBM

SH: (96%) blk-dk gy, sb plty-sb blky, v carb, v calc, cly mtrx, rthy-grsy, sft-frm. 
CHLK: (2%) blk-dk gy, mot wi wht strks & inc, sb blky, v carb, v calc, arg, mict 
ip, rthy-grsy, sft-frm; BENT (2%) wht, sft, frac-fill, pyrc, brt min F. NSF fst mod 
cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).

SH: (98%) blk-dk gy, sb plty-sb blky, v carb, v calc, cly mtrx, rthy-grsy, 
sft-frm.  BENT (2%) wht-lt gy, sft, sm frac-fill, pyrc, brt min F. NSF fst mod 
cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).

Niobrara B Shale

Niobrara LBM

SH: (98%) blk-dk gy, 
rthy-grsy, homog, oc
frac-fill, pyrc, brt min
strmlts, lt yel res rng 
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RPM 76
SPM 83
PP 3992
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MD 10487 TVD 7555
INC 90.03 AZ 178.95
VS 2977.76

MD 10670 TVD 7555.44
INC 89.69 AZ 180.22
VS 3160.75

MD 10852 TVD 7556.17
INC 89.85 AZ 180.67
VS 3342.74

SH: (98%) blk-dk gy, sft, sb plty-sb blky, v carb, v calc, cly mtrx, 
rthy-grsy, homog, occ wht bleb incl.  BENT (2%) wht-lt gy, sft, sm 
frac-fill, pyrc, brt min F. NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

SH: (98%) blk-dk gy, sft, sb plty-sb blky, v carb, v calc, cly mtrx, 
rthy-grsy, homog, occ wht bleb incl.  BENT (2%) wht-lt gy, sft, sm 
wvy frac-fill, pyrc, brt min F. NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).

Niobrara B Shale

Niobrara LBM

SH: (90%) blk-dk gy, sft, sb plty-sb blky, v homog, v carb, v calc, 
cly mtrx, rthy-grsy, occ wht bleb incl.  BENT (10%) wht-lt gy, sft, 
laths, sm wvy frac-fill, pyrc, brt min F. NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).

SH: (99%) blk-dk gy, sft, sb plty-sb blky, v homog, v carb, v calc, cly 
mtrx, rthy-grsy.  BENT (1%) wht-lt gy, sft, laths, sm wvy frac-fill interlam
w/ sh, pyrc, brt min F. NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

Niobrara UBM
Niobrara A Shale

Niobrara B Shale

Niobrara LBM

SH: (100%) blk-dk gy, sft, sb plty-sb blky, v homog, v carb, v ca
rthy-grsy.  BENT (tr) wht-lt gy, sft, brt min F. NSF fst mod cldy f
slw wk lt mlky strmlts, lt yel res rng (OBM contamination).
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Rig Service (no flow)

WOB 14.7
RPM 76
SPM 82
PP 3995

10900 10950 11000 11050 11100 11150 11200 11250 11300

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 11035 TVD 7556.02
INC 90.25 AZ 180.01
VS 3525.72

MD 11219 TVD 7554.73
INC 90.55 AZ 180.57
VS 3709.71

SH: (100%) blk-dk gy, sft, sb plty-sb blky, v homog, v carb, v calc, cly mtrx, 
rthy-grsy.  BENT (tr) wht-lt gy, sft, brt min F. NSF fst mod cldy flsh wi occ 

SH: (100%) blk-dk gy, sft, sb plty-sb blky, v homog, v carb, v calc, cly 
mtrx, rthy-grsy.  BENT (tr) wht-lt gy, sft, brt min F. NSF fst mod cldy 
flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).

Niobrara LBM

Niobrara B Shale

Niobrara A Shale

SH: (100%) blk-dk gy, sb plty occ sb blky, v carb, 
mod calc, cly mtrx, sl slty ip, 8-10% min fluor (wht 
bent wi dissm pyr), occ cal, occ pyr, rthy-grsy, 
sft-frm; NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).

SH: (100%) blk-dk gy, sb plty occ sb blky, v carb, 
mod calc, cly mtrx, sl slty ip, 8% min fluor (wht 
bent wi dissm pyr), occ cal, occ pyr, rthy-grsy, 
sft-frm; NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).

Niobrara B Shale

Niobrara LBM

SH: (100%) blk-dk gy, sb plty occ sb blky, v carb, 
calc, cly mtrx, sl slty ip, 10+% min fluor (wht bent wi
dissm pyr), fis ip, occ mic lam & cal rhom & pyr, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ slw 
wk lt mlky strmlts, lt yel res rng (OBM 
contamination).
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Mud Data @ 11302'
Wt 9.0
Vis 67
PV/YP 20/12
Gel 4/5/5
Fil 2.0
Sol 9%
Oil 58%
H2O 33%
Cl 60000
CaCl 221850
ES 334
SG 2.72
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SPM 83
PP 4004

Drillers depth 
correction 11524.4
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7550

7600

MD 11390 TVD 7554.28
INC 89.75 AZ 179.26
VS 3880.7

MD 11562 TVD 7555.54
INC 89.41 AZ 179.53
VS 4052.69

MD 11733 TVD 7556.25
INC 90.12 AZ 179.98
VS 4223.69

SH: (100%) blk-dk gy, sb plty occ sb blky, v carb, 
calc, cly mtrx, sl slty ip, 2% min fluor (wht bent wi 
dissm pyr), fis ip, occ mic lam & cal rhom & pyr, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ slw 
wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara B Shale

Niobrara LBM

SH: (75%) blk-dk gy, sb plty occ sb blky, v carb, 
calc, cly mtrx, sl slty ip, no min fluor (wht bent wi 
dissm pyr), fis ip, occ mic lam & cal rhom & pyr, 
rthy-grsy, sft-frm; MRLST: (25%) blk-dk gy, sb 
plty-sb blky, v carb, calc, aa SH; NSF fst mod cldy 
flsh wi occ slw wk lt mlky strmlts, lt yel res rng 
(OBM contamination).

SH: (100%) blk-dk gy, sb plty occ sb blky, v carb, 
calc, cly mtrx, sl slty ip, no min fluor (wht bent wi 
dissm pyr), fis ip, occ mic lam & cal rhom & pyr, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ slw
wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara LBM

Niobrara B Shale

SH: (100%) mrly, blk-dk gy, sb plty occ sb blky, v 
carb, calc, cly mtrx, sl slty ip, tr min fluor (wht 
bent wi dissm pyr), fis ip, occ mic lam & cal rhom 
& pyr, rthy-grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

SH: (100%
carb, calc
(wht bent 
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(OBM con
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7500 TVD
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7600

7500 TVD

7550

7600

MD 11905 TVD 7555.84
INC 90.15 AZ 180.78
VS 4395.67

MD 12076 TVD 7555.66
INC 89.97 AZ 180.34
VS 4566.65

SH: (100%) mrly, blk-dk gy, sb plty occ sb blky, v 
carb, calc, cly mtrx, sl slty ip, incr mrl, tr min fluor 
(wht bent wi dissm pyr), fis ip, occ mic lam & cal 
rhom & pyr, rthy-grsy, sft-frm; NSF fst mod cldy 
flsh wi occ slw wk lt mlky strmlts, lt yel res rng 
(OBM contamination).

Niobrara LBM

Niobrara B Shale

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, chlky, no min fluor, fis ip, 
occ mic lam & cal rhom, wht acic argnt, rthy-grsy, 
sft-frm; NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, chlky, no min fluor, fis ip, 
occ mic lam, abnt cal rhom & wht acic argnt, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ 
slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara LBM

Niobrara B Shale

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, chlky, no min fluor, fis ip, 
occ mic lam, rthy-grsy, sft-frm, occ blk spkld 
m-incl; BENT (tr) wht-ltgy, rthy, sft int-lam w/ 
marl; NSF fst mod cldy flsh wi occ slw wk lt mlky
strmlts, lt yel res rng (OBM contamination).

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v
carb, calc, clyey mtrx, no min fluor, fis ip, occ 
mic lam, rthy-grsy, sft-frm, occ blk spkld m-incl; 
BENT (tr) wht & ltgy, rthy, pyr, sft, sm int-lam w/ 
marl; NSF fst mod cldy flsh wi occ slw wk lt mlky
strmlts, lt yel res rng (OBM contamination).
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Mud Data @ 12039'
Wt 8.9
Vis 72
PV/YP 20/10
Gel 4/5/6
Fil 2.0
Sol 8.5%
Oil 58.5%
H2O 33%
Cl 61000
CaCl 224.7K
ES 389
SG 2.67

MW 8.9
VIS 74
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MD 12248 TVD 7554.78
INC 90.62 AZ 179.52
VS 4738.65

MD 12419 TVD 7554.87
INC 89.32 AZ 179.71
VS 4909.64

MD 12590 TVD 7555.83
INC 90.03 AZ 178.3
VS 5080.62

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, 
v carb, calc, clyey mtrx, no min fluor, fis ip, occ
mic lam, rthy-grsy, sft-frm, occ blk spkld 
m-incl; BENT (tr) wht & ltgy, fibrous, rthy, sft, 
occ int-lam w/ marl; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

MRLST: (90%) shly, blk-dk gy, sb plty-sb blky, v carb, calc, clyey 
mtrx, no min fluor, occ mic lam, rthy-grsy, sft-frm, occ blk & brn, 
spkld w/ wht & blk micro-incl rnd-flat, fiss ip; BENT (10%) wht & 
ltgy, fibrous, rthy, sft, abdt pyr, occ int-lam w/ marl, brt min F; 
NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng 
(OBM contamination).

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v carb, calc, 
clyey mtrx, no min fluor, occ mic lam, rthy-grsy, sft-frm, occ blk 
& brn, spkld w/ wht & blk micro-incl rnd-flat, fiss ip; BENT (3%) 
wht & ltgy, fibrous, rthy, sft, abdt pyr, occ int-lam w/ marl, brt min
F; NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res 
rng (OBM contamination).

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v carb, calc, clyey mtrx, occ
mic lam, rthy-grsy, sft-frm, occ blk & brn, spkld w/ wht & blk micro-incl 
rnd-flat, fiss ip; BENT (tr) wht & ltgy, fibrous, rthy, sft, abdt pyr, occ int-lam 
w/ marl, brt min F; NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel
res rng (OBM contamination).

MRLST: (100
varg-clyey m
ip; NSF fst m
(OBM contam
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RPM 80
SPM 80
PP 3970

12650 12700 12750 12800 12850 12900 12950 13000 13050

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 12762 TVD 7556.57
INC 89.48 AZ 179.03
VS 5252.59

MD 12933 TVD 7557.76
INC 89.72 AZ 179.86
VS 5423.59

MRLST: (100%) shly, blk-dk gy, blky & plty, fm-hd, v carb, calc, 
varg-clyey mtrx, no min fluor, occ mic lam, rthy-grsy, sft-frm, fiss 
ip; NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng
(OBM contamination).

MRLST: (100%) shly, blk-dk gy, blky & plty, fm-hd, v carb, calc, varg-clyey 
mtrx, no min fluor, occ mic lam, rthy-grsy, sft-frm, fiss ip; NSF fst mod 
cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).

MRLST: (100%) shly, blk-dk gy, blky & plty, fm-hd, v carb, calc, varg-clyey mtrx,
no min fluor, occ mic lam, rthy-grsy, sft-frm, fiss ip; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v carb, calc, clyey mtrx, occ mic 
lam, rthy-grsy, sft-frm, fiss ip; BENT (tr) wht & ltgy, fibrous, rthy, sft, brt min F; 
NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

SH: (80%) mrly, blk-dk gy, sb p
carb, calc, cly mtrx, sl slty ip, in
fluor (wht bent wi dissm pyr), fi
rthy-grsy, sft-frm; MRLST: (20%
blky, v carb, calc, wht acic argn
cal, tr pyr, grsy, sft-frm; NSF fs
occ slw wk lt mlky strmlts, lt ye
contamination).
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WOB 13
RPM 80
SPM 80
PP 3985

WOB 12
RPM 80
SPM 80
PP 3958

13100 13150 13200 13250 13300 13350 13400 13450 13500

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 13105 TVD 7557.72
INC 90.31 AZ 180.08
VS 5595.58

MD 13276 TVD 7558.5
INC 89.17 AZ 178.2
VS 5766.56

MD 13447 TVD 7558.63
INC 90.74 AZ 180.54
VS 5937.54

SH: (80%) mrly, blk-dk gy, sb plty occ sb blky, v 
carb, calc, cly mtrx, sl slty ip, incr mrl, <1% min 
fluor (wht bent wi dissm pyr), fis ip, occ mic lam, 
rthy-grsy, sft-frm; MRLST: (20%) blk-dk gy, sb 
blky, v carb, calc, wht acic argnt, wht-crm rhmb 
cal, tr pyr, grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 

SH: (75%) mrly, blk-dk gy, sb plty occ sb blky, v 
carb, calc, cly mtrx, sl slty ip, incr mrl, <1% min 
fluor (wht bent wi dissm pyr), fis ip, occ mic lam, 
rthy-grsy, sft-frm; MRLST: (25%) blk-dk gy, sb 
blky, v carb, calc, wht acic argnt, wht-crm rhmb 
cal, tr pyr, grsy, sft-frm; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

SH: (85%) mrly, blk-dk gy, sb plty occ sb blky, v 
carb, calc, cly mtrx, sl slty ip, incr mrl, tr min fluor 
(wht bent wi dissm pyr), fis ip, occ mic lam, 
rthy-grsy, sft-frm; MRLST: (15%) blk-dk gy, sb blky, 
v carb, calc, wht acic argnt, wht-crm rhmb cal, tr 
pyr, grsy, sft-frm; NSF fst mod cldy flsh wi occ slw 
wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

MRLST: (100%) blk-dk gy, sb plty-sb blky, v carb, 
calc, clyey mtrx, sl chlky, tr min fluor, fis ip, occ 
mic lam, sl mictc, rthy-grsy, sft-frm; NSF fst mod 
cldy flsh wi occ slw wk lt mlky strmlts, lt yel res 
rng (OBM contamination).

SH: (85%) mrly, blk-dk gy, sb plty occ sb blky, v 
carb, calc, cly mtrx, sl slty ip, incr mrl, 1% min fluor 
(wht bent wi dissm pyr), fis ip, occ mic lam, 
rthy-grsy, sft-frm; MRLST: (15%) blk-dk gy, sb blky, 
v carb, calc, wht acic argnt, wht-crm rhmb cal, tr pyr,
grsy, sft-frm; NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).
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Mud Data @ 13156'
Wt 8.9
Vis 68
PV/YP 19/8
Gel 4/5/5
Fil 2.0
Sol 8.5%
Oil 58.5%
H2O 33%
Cl 64000
CaCl 233K
ES 405
SG 2.65

Wt 8.9
Vis 71

Wt 8.9
Vis 70
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7500 TVD
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7600

7500 TVD

7550

7600

MD 13619 TVD 7557.56
INC 89.97 AZ 180.14
VS 6109.53

MD 13790 TVD 7556.83
INC 90.52 AZ 179.88
VS 6280.52

SH/MRLST: (100%) mrly, blk-dk gy, sb plty occ sb 
blky, v carb, calc, cly mtrx, sl slty ip, incr mrl, tr 
min fluor (wht bent wi dissm pyr), fis ip, mic lam, 
occ rhmb clr cal, wht acic argnt, rthy-grsy, sft-frm;
NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

Niobrara A Shale

SH/MRLST: (100%) mrly, blk-dk gy, sb plty occ sb 
blky, v carb, calc, cly mtrx, sl slty ip, incr mrl, tr 
min fluor (wht bent wi dissm pyr), fis ip, mic lam, 
occ rhmb clr cal, wht acic argnt, rthy-grsy, sft-frm;
NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

SH/MRLST: (100%) mrly, blk-dk gy, sb plty occ sb 
blky, v carb, calc, cly mtrx, sl slty ip, incr mrl, tr 
min fluor (wht bent wi dissm pyr), fis ip, mic lam, 
occ rhmb clr cal, wht acic argnt, rthy-grsy, sft-frm;
NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

Niobrara A Shale

SH: (100%) mrly, blk-dk gy, sb plty-sb blky, v carb, 
mod calc, cly mtrx, sl slty ip, tr min fluor (wht bent 
wi dissm pyr), fis ip, mic lam, occ rhmb clr cal, wht 
acic argnt, rthy-grsy, sft-frm; NSF fst mod cldy flsh 
wi occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

SH: (100%
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acic argnt
wi occ slw
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2000

TG (units)

0

2000

C1 (units)

0

2000

C2 (units)

0

2000

C3 (units)

0

2000

C4 (units)

0

2000

TG (units)

0

2000

C1 (units)

0

2000

C2 (units)

0

2000

C3 (units)

0

2000

C4 (units)

0

Wt 8,9
Vs 70

Gas @ 13570'
TG  2075u
C1  1225u
C2   550u
C3  2 28u
C4    70u

Wt 8.9
Vis 71
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Wt 8.9
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WOB 28k
RPM 82
SPM75
PP 4045
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7500 TVD

7550

7600

MD 13962 TVD 7556.19
INC 89.91 AZ 180.21
VS 6452.52

MD 14133 TVD 7555.86
INC 90.31 AZ 180.26
VS 6623.51

MD 14305 TVD 7555.39
INC 90 AZ 180.01
VS 6795.5

SH: (100%) mrly, blk-dk gy, sb plty-sb blky, v carb, 
mod calc, cly mtrx, sl slty ip, tr min fluor (wht bent 
wi dissm pyr), fis ip, mic lam, tr rhmb clr cal, tr wht 
acic argnt, rthy-grsy, sft-frm; NSF fst mod cldy flsh 
wi occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara A Shale

SH: (100%) blk-dk gy, sb plty-sb blky, v carb, mod calc, cly mtrx, sl slty ip, fis ip, 
mic lam, rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt
yel res rng (OBM contamination).

SH: (100%) mrly, blk-dk gy, sb plty-sb blky, v carb, mod calc, cly mtrx, sl slty 
ip, fis ip, mic lam, rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).

Niobrara A Shale

Shly MARLST (100%) dk-gy blk, fm, blky-flky, 
wxy-grsy, mxln homog gdg to incr blk carb sli 
wvy m-lam, fiss, calc-vcalc, arg-cly mtrx.  NSF fst
mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel 
res rng (OBM contamination).

Niobrara B Chalk

Shly MRLST (100%) dk-gy blk, fm, blky-flky, 
wxy-grsy, mxln homog gdg to incr blk carb sli wvy 
m-lam, fiss, calc-vcalc, arg-cly mtrx, occ wht bleb 
m-incl.  NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).
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Mud Data @ 14009'
Wt 8.9
Vis 68
PV/YP 19/10
Gel 4/5/6
Fil 2.0
Sol 9%
Oil 58%
H2O 33%
Cl 65000
CaCl 235.9K
ES 418
SG 2.5

MW 9.00
VIS 71

MW 9.0
VIS 71
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14400 14450 14500 14550 14600 14650 14700 14750 14800

7500 TVD

7550

7600

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 14476 TVD 7555.81
INC 89.72 AZ 179.52
VS 6966.5

MD 14647 TVD 7556.69
INC 89.69 AZ 180.29
VS 7137.49

MD 14818 TVD 7557.07
INC 90.06 AZ 180.25
VS 7308.48

MRLST (80%) dk-gy blk,hd- fm, blky-flky, wxy-grsy, mxln 
homog gdg to incr blk carb sli wvy m-lam, fiss, calc-vcalc, 
arg-cly mtrx, occ wht bleb m-incl;
CHLK (20%) brn-dk gy, fm-sft , blky, wxy-mxln w/ fltnd wht 
incl-blebs, blk foliatd wvy carb m-lam; BENT (tr) wht, sft, 
intlam w/ mrl, brt min F.  NSF fst mod cldy flsh wi occ slw wk
lt mlky strmlts, lt yel res rng (OBM contamination).

Niobrara B Chalk

MRLST (70%) shly, dk-gy blk, hd- fm, blky-flky, wxy-grsy, mxln homog gdg 
to incr blk carb frac, fiss, calc-vcalc, arg-cly mtrx, occ wht bleb m-incl; CHLK
(30%) brn-dk gy, sft , blky, wxy-mxln w/ fltnd wht blebs, blk foliatd wvy carb 
m-lam; BENT (1%) wht, sft, intlam w/ mrl/chlk, brt min F.  NSF fst mod cldy 
flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).

Niobrara B Chalk

Niobrara LBM

MRLST (70%) shly, dk-gy blk, hd- fm, blky-flky, wxy-grsy, mxln homog gdg to 
incr blk carb frac, fiss, calc-vcalc, arg-cly mtrx, occ wht bleb m-incl; CHLK 
(29%) brn-dk gy, sft , blky, wxy-mxln w/ fltnd wht blebs, blk foliatd wvy carb 
m-la  NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).m; BENT (1%) wht, sft, intlam w/ mrl/chlk, brt min F.

MRLST (90%) shly, dk-gy blk, hd- fm, blky-flky, wxy-grsy, mxln homog 
gdg to incr blk carb frac, fiss, calc-vcalc, arg-cly mtrx, occ wht bleb 
m-incl; CHLK (10%) brn-dk gy, sft , blky, wxy-mxln w/ fltnd wht blebs, blk 
foliatd wvy carb m-lam; BENT (tr) wht, sft, intlam w/ mrl/chlk, brt min F.  
NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara LBM

Niobrara B Chalk
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WOB 15
RPM 80
SPM 75
PP 3981

WOB 10.4
RPM 79
SPM 77
PP 3971

WOB 22
RPM 79
SPM 73
PP 3964

14850 14900 14950 15000 15050 15100 15150 15200 15250

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 14989 TVD 7556.47
INC 90.34 AZ 180.11
VS 7479.48

MD 15160 TVD 7554.99
INC 90.65 AZ 179.24
VS 7650.47

MRLST: (90%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, no min fluor, fis ip, occ mic 
lam, abnt cal rhom & wht acic argnt, rthy-grsy, 
sft-frm; CHLK: (10%) blk-dk gy, v sl mot, sb blky, v
carb, calc, grsy, sft-frm;  NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

MRLST/SH: no vis chng (90%) shly, blk-dk gy, sb 
plty-sb blky, v carb, calc, clyey mtrx, no min fluor, 
fis ip, occ mic lam, abnt cal rhom & wht acic argnt, 
rthy-grsy, sft-frm; CHLK: (10%) blk-dk gy, v sl mot, 
sb blky, v carb, calc, grsy, sft-frm;  NSF fst mod 
cldy flsh wi occ slw wk lt mlky strmlts, lt yel res 
rng (OBM contamination).

Niobrara LBM

Niobrara B Shale

MRLST/SH: no vis chng (90%) shly, blk-dk gy, sb 
plty-sb blky, v carb, calc, clyey mtrx, no min fluor, 
fis ip, occ mic lam, abnt cal rhom & wht acic argnt, 
rthy-grsy, sft-frm; CHLK: (10%) blk-dk gy, v sl mot, 
sb blky, v carb, calc, grsy, sft-frm;  NSF fst mod 
cldy flsh wi occ slw wk lt mlky strmlts, lt yel res 
rng (OBM contamination).

SH/MRLST: (100%) shly, blk-dk gy, sb plty-sb 
blky, v carb, calc, clyey mtrx, mrly, no min fluor, 
fis ip, occ mic lam, occ cal rhom & wht acic argnt, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ 
slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara LBM

Niobrara B Shale

SH/MRLST: (100%) shly, blk-dk
v carb, calc, clyey mtrx, mrly, n
occ mic lam, occ cal rhom & wh
rthy-grsy, sft-frm; NSF fst mod 
wk lt mlky strmlts, lt yel res rng
contamination).
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Mud Data @ 14900'
Wt 9.0
Vis 72
PV/YP 21/11
Gel 4/5/5
Fil 2.0
Sol 10%
Oil 49%
H2O 31%
Cl 59000
CaCl 229.8K
ES 393
SG 2.53
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15300 15350 15400 15450 15500 15550 15600 15650 15700

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 15331 TVD 7555.9
INC 88.74 AZ 176.49
VS 7821.36

MD 15502 TVD 7558.42
INC 89.57 AZ 176.04
VS 7992.03

MD 15674 TVD 7559.16
INC 89.94 AZ 177.75
VS 8163.82

SH/MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, 
v carb, calc, clyey mtrx, mrly, no min fluor, fis ip, 
occ mic lam, occ cal rhom & wht acic argnt, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ slw 
wk lt mlky strmlts, lt yel res rng (OBM 

SH/MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, 
v carb, calc, clyey mtrx, mrly, no min fluor, fis ip, 
occ mic lam, occ cal rhom & tr wht acic argnt, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ slw 
wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

Niobrara LBM

Niobrara B Shale

SH/MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, mrly, no min fluor, fis ip, occ 
mic lam, occ cal rhom & tr wht acic argnt, rthy-grsy, 
sft-frm; NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

MRLST (100%) blk-dk gy-brn, sb plty-sb blky, v carb, calc, clyey mtrx, 
mrly, no min fluor, fis ip, occ mic lam, occ cal rhom & tr wht acic argnt, 
rthy-grsy, sft-frm, occ wl rnd wht & blk spk m-incl; NSF fst mod cldy flsh 
wi occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).

MRLST (100%) blk-dk gy-brn, sb plty-sb blky, v carb, calc, clyey mtrx, mrly,
no min fluor, fis ip, occ mic lam, occ cal rhom & tr wht acic argnt, 
rthy-grsy, sft-frm, occ wl rnd wht & blk spk m-incl ; NSF fst mod cldy flsh 
wi occ slw wk lt mlky strmlts, lt yel res rng (OBM contamination).
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Mud Data @ 15635'
Wt 9.0
Vis 74
PV/YP 23/12
Gel 4/5/6
Fil 2
Sol 10%
Oil 59%
H2O 31%
Cl 62000
CaCl 238.7K
ES 428
SG 2.51
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WOB 16.2
RPM 77
SPM 74
PP 3969

15750 15800 15850 15900 15950 16000 16050 16100 16150

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 15845 TVD 7557.37
INC 91.26 AZ 178.16
VS 8334.73

MD 16017 TVD 7555.1
INC 90.25 AZ 178.68
VS 8506.67

SH/MRLST (98%) shly, blk-dk gy-brn, sb plty-sb blky, v carb, calc, clyey mtrx, 
mrly, no min fluor, fis ip, occ mic lam, occ cal rhom & tr wht acic argnt, 
rthy-grsy, sft-frm, occ wl rnd wht & blk spk m-incl ; BENT (2%) wht, trlcnt, orng, 
w/ gy incl ,wxy, fibr, sm pyr, brt min F; NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).

SH/MRLST (98%) shly, blk-dk gy-brn, sb plty-sb blky, v carb, calc, clyey mtrx, 
mrly, no min fluor, fis ip, occ mic lam, occ cal rhom & tr wht acic argnt, 
rthy-grsy, sft-frm, occ wl rnd wht & blk spk m-incl ; BENT (2%) wht, trlcnt, 
orng, w/ gy incl ,wxy, fibr, sm pyr, brt min F; NSF fst mod cldy flsh wi occ slw 
wk lt mlky strmlts, lt yel res rng (OBM contamination).

SH/MRLST (100%) shly, blk-dk gy-brn, sb plty-sb blky, v carb, calc, clyey
mtrx, mrly, no min fluor, fis ip, occ mic lam, occ cal rhom & tr wht acic 
argnt, rthy-grsy, sft-frm; BENT (tr) wht, trlcnt, sft, sm pyr, brt min F; NSF 
fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

SH/MRLST (99%) shly, blk-dk gy-brn, sb plty-sb blky, v carb, calc, clyey 
mtrx, mrly, no min fluor, fis ip, occ mic lam, occ cal rhom & tr wht acic 
argnt, rthy-grsy, sft-frm; BENT (1%) wht, trlcnt, sft, sm pyr, brt min F; NSF 
fst mod cldy flsh wi occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).
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16200 16250 16300 16350 16400 16450 16500 16550 166

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 16188 TVD 7555.24
INC 89.66 AZ 178.91
VS 8677.65

MD 16360 TVD 7555.57
INC 90.12 AZ 178.86
VS 8849.63

MD 16531 TVD 7555.66
INC 89.82 AZ 180.12
VS 9020.63

MRLST: (80%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, mrly, no min fluor, fis ip, occ 
mic lam, occ cal rhom & tr wht acic argnt, rthy-grsy,
sft-frm; CHLK: (20%) blk-dk gy, v sl mot wi brnsh 
gy, sb plty, flky, v carb, calc, sl mict, grsy-rthy, 
frm-sft; NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

SHLY MRLST: (85%) shly, blk-dk gy, sb plty-sb blky, 
v carb, calc, clyey mtrx, mrly, no min fluor, fis ip, occ
mic lam, occ cal rhom & tr wht acic argnt, rthy-grsy, 
sft-frm; CHLK: (15%) blk-dk gy, v sl mot wi brnsh gy,
sb plty, flky, v carb, calc, sl mict, grsy-rthy, frm-sft; 
NSF fst mod cldy flsh wi occ slw wk lt mlky strmlts, 
lt yel res rng (OBM contamination).

SH: (85%) shly, blk-dk gy, sb plty-sb blky, v carb, 
calc, clyey mtrx, mrly, no min fluor, fis ip, occ mic 
lam, occ cal rhom & tr wht acic argnt, rthy-grsy, 
sft-frm; MRLST: (15%) blk-dk gy, sb plty, v carb, 
calc, grsy-rthy, frm-sft; NSF fst mod cldy flsh wi 
occ slw wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

SH: (100%) shly, blk-dk gy, sb plty-sb blky, v carb, 
calc, clyey mtrx, mrly, no min fluor, fis ip, mic lam, 
occ cal rhom & occ wht acic argnt, rthy-grsy, 
sft-frm;  NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).

SH: (100%) shly, blk-dk gy, sb plty-sb blky, v carb, 
calc, clyey mtrx, mrly, no min fluor, fis ip, occ mic 
lam, occ cal rhom & occ wht acic argnt, rthy-grsy, 
sft-frm; NSF fst mod cldy flsh wi occ slw wk lt 
mlky strmlts, lt yel res rng (OBM contamination).
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Mud Data @ 16209'
Wt 9.0
Vis 70
PV/YP 23/12
Gel 4/5/5
Fil 2.0
Sol 10%
Oil 59%
H2O 31%
Cl 63000
CaCl 241.6K
ES 492
SG 2.51

Wt 9.0
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TD @ 16886' - 
02.08.14

16600 16650 16700 16750 16800 16850 16900 16950

7500 TVD

7550

7600

7500 TVD

7550

7600

MD 16703 TVD 7556.2
INC 89.82 AZ 180.49
VS 9192.62

MD 16838 TVD 7556.34
INC 90.06 AZ 179.7
VS 9327.61

MD 16886 TVD 7556.28
INC 90.06 AZ 179.7
VS 9327.61

SH: (100%) shly, blk-dk gy, sb plty-sb blky, v carb, 
calc, clyey mtrx, mrly, no min fluor, fis ip, occ mic 
lam, occ cal rhom & occ wht acic argnt, rthy-grsy, 

MRLST: (80%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, mrly, no min fluor, fis ip, occ
mic lam, occ cal rhom & tr wht acic argnt, 
rthy-grsy, sft-frm; CHLK: (20%) blk-dk gy, v sl mot 
wi brnsh gy, sb plty, flky, v carb, calc, sl mict, 
grsy-rthy, frm-sft; NSF fst mod cldy flsh wi occ slw
wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

MRLST: (80%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, mrly, no min fluor, fis ip, occ 
mic lam, occ cal rhom & tr wht acic argnt, rthy-grsy,
sft-frm; CHLK: (20%) blk-dk gy, v sl mot wi brnsh 
gy, sb plty, flky, v carb, calc, sl mict, grsy-rthy, 
frm-sft; NSF fst mod cldy flsh wi occ slw wk lt mlky 
strmlts, lt yel res rng (OBM contamination).

MRLST: (100%) shly, blk-dk gy, sb plty-sb blky, v 
carb, calc, clyey mtrx, mrly, no min fluor, fis ip, occ
mic lam, occ cal rhom & tr wht acic argnt, 
rthy-grsy, sft-frm; NSF fst mod cldy flsh wi occ slw 
wk lt mlky strmlts, lt yel res rng (OBM 
contamination).

THANK YOU FOR USING
GOOLSBY BROTHERS & 
ASSOCIATES

Jack R. Rogers
Alex Caruana

Circ & cond hole, TOOH 4 Stands ream 
back to bot. TOOH, pu  ream, ream to 
bot, TOOH, TIH wi liner, land liner @ 
16,290'

Reached TD @ Saturday 11:40 - 02.08.14

Bit Projection
BOTTOM HOLE LOCATION
481' FSL  16601' FWL
SWSE Sec 3, T1N R67W
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