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Logger On Shift

Total Gas, C1-C4

TG (Units)

C1 (units)

C2 (units)

C3 (units)

C4

Connections
Cut Weak

Strong

Slide/Rotate

ROP and Gamma

ROP (Ft/Hr)

Gamma (API)

Depth

Photographs

Lithology %

Well Bore Cross Section

Survey Data

TD

5400

TG, C1-C4

-600

5400

TG, C1-C4

-600

GAS SCALE: -600u TO 5400u
    (600 UNITS/DIVISION)

CONNECTIONS MARKED 
WITH RED TRIANGLES

DRILLING ON WATER 
BASED MUD

CG 1670u FG 4910u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

GAMMA SCALE: 0 TO 150

ROP SCALE: 0 TO 900

SLIDE=RED
ROTATE=WHITE

12:01 AM 11/12/2013
FT/24 HRS 1581
DAY 04

WOB 22.5K
PP 3522
RPM 25
RPM 65/65

6650 6700 6750 6800

Sharon Springs (6670' MD - 6700' MD) Niobrara A Chalk (6760' MD - 6800' MD)

6475 TVD

6625

6775

6475 TVD

6625

6775

H&P 277

LOGGERS:   
BRIAN WHITFIELD
TOM DENNEY

COMMENCED LOGGING @ 6700' MD ON 11/11/2013 
@ 11:25 PM W/ BIT #3, 8.75", SMITH SDi513, (S/N) 
JF5765 IN @ 6123' MD

NOBLE ENERGY INC   
CROW CREEK STATE 
AC36-72HN HZ
36-7N-63W                       
270' FSL, 1388' FEL  
WELD CO., CO

SHARON SPRINGS

6700'- 6730': SH: 90% MEDDRKGY, 
FRI, SILTY TXT, IMBD CALC, IMBD 
PYR, FREE BENT, SILT, NO STN, 10% 
MIN FLOR, IMMED BLUE STRM CUT, 
YLW RNG

6667' MD 6513' TVD

6730'-6760': MRL: 25%: DRKGY 
-MEDDRKGY - GYSHBLK, SOFT TO 
BRITTLE,  FREE CALC, SCAT PYRC 
LAMN, IMBD CALC, 5% MIN FLOR, 
IMMED BLU STRM CUT, YLW RING

6760'-6790': CHLK: 55%: DRKGY 
-MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD 
CALC FLK, IMBD PYR LAMN, FREE 
BENT, 5% MIN FLOR, IMMED BLUE 
STRM CUT, YLW RING

6771' MD 6572' TVD

NIOBRARA A CHALK

6790'-6820': CHLK: 60%: DRKGY 
-MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD 
CALC FLK, IMBD PYR LAMN, FREE 
BENT, 5% MIN FLOR, IMMED BLUE 
STRM CUT, YLW RING

6820'-6850': MRL: 45%: DR
-MEDDRKGY - GYSHBLK,
BRITTLE,  MINOR CALC, S
LAMN, IMBD CALC, 10% M
IMMED BLUE STRM CUT, 
CUT

MD 6704 TVD 6537.61
INC 54.3 AZ 4.7
VS 163.88

MD 6799 TVD 6587.29
INC 62.6 AZ 1.6
VS 244.42



5400

TG, C1-C4

-600

CG 2984u CG 3116u
DEPTH 6938'
WT 10.5
VIS 42
PH 8.5 
FIL 8.4
CL 1900

CAL 60
H2O 89.6
OIL 0.0
LGS 37.16
GELS 6/9/10

PV 14
YP 17
CK 2/0
SOL 10.1

CG 2975u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

WOB 42.2K
PP 2874
RPM 0
RPM 0/113

6850 6900 6950 7000 7050

Niobrara A Marl (6820' MD - 6850' MD) Niobrara B Chalk (7000' MD - 7030' MD)

6475 TVD

6625

6775

6820'-6850': MRL: 45%: DRKGY 
-MEDDRKGY - GYSHBLK, SOFT TO 
BRITTLE,  MINOR CALC, SCAT PYR 
LAMN, IMBD CALC, 10% MIN FLOR, 
IMMED BLUE STRM CUT, YLW RING 

NIOBRARA A MARL

6841' MD 6003' TVD

6850'-6880': MRL: 42%: DRKGY 
-MEDDRKGY - GYSHBLK, SOFT TO 
BRITTLE,  MINOR CALC, SCAT PYR 
LAMN, IMBD CALC, 10% MIN FLOR, 
IMMED BLUE STRM CUT, YLW RING 
CUT

6880'-6910': MRL: 45%: DRKGY 
-MEDDRKGY - GYSHBLK, SOFT TO 
BRITTLE,  MINOR CALC, SCAT PYR 
LAMN, IMBD CALC, 10% MIN FLOR, 
IMMED BLUE STRM CUT, YLW RING 
CUT

6910'-6940': MRL: 45%: DRKGY 
-MEDDRKGY - GYSHBLK, SOFT TO 
BRITTLE,  MINOR CALC, SCAT PYR 
LAMN, IMBD CALC, 10% MIN FLOR, 
IMMED BLUE STRM CUT, YLW RING 
CUT

6940'-6970': MRL: 50%: DRKGY 
-MEDDRKGY - GYSHBLK, SOFT TO 
BRITTLE,  MINOR CALC, SCAT PYR 
LAMN, IMBD CALC, 10% MIN FLOR, 
IMMED BLUE STRM CUT, YLW RING 
CUT

6970'-7000': MRL: 50%: DRKGY 
-MEDDRKGY - GYSHBLK, SOFT TO 
BRITTLE,  MINOR CALC, SCAT PYR 
LAMN, IMBD CALC, 10% MIN FLOR, 
IMMED BLUE STRM CUT, YLW RING 
CUT

7000'-7030': CHLK: 55%: DRKGY 
-MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD 
CALC FLK, IMBD PYR LAMN, FREE 
BENT, 5% MIN FLOR, IMMED BLUE 
STRM CUT, YLW RING

NIOBRARA B CHALK
7025' MD 6654' TVD

7030-7070': CHLK: 60%: DRKGY -MEDD
GYSHBLK, BLKY, SLTY TXT, SOFT TO B
IMBD CALC FLK, IMBD PYR LAMN, FR
5% MIN FLOR, IMMED BLUE STRM CUT

TOOH @ 6
INTERMED
11/13/13. RE
11/13/2013 W
(S/N) JH093

MD 6895 TVD 6624.92
INC 71.2 AZ 0.7
VS 331.95

MD 6990 TVD 6649.16
INC 79.2 AZ 0.5
VS 422.89

MD 7024 TVD 6654.3
INC 83.4 AZ 0.7
VS 456.19



TD

5400

TG, C1-C4

-600

DEPTH 7071'
WT 8.85
VIS 31
PH 9.1 
FIL 10.2
CL 2000

CHANGE IN PIPE TALLY

CAL 100
H2O 96.8
OIL 0.0
LGS 18.12
GELS 2/3/3

CG 1431u

PV 7
YP 4
CK 2/0
SOL 2.9

CG 3583u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

12:01 AM 11/13/2013
FT/24 HRS 321
DAY 05 WOB 17.3K

PP 2642
RPM 86
RPM 55/0

7100 7150 7200 7250

Scale Change

6550 TVD

6700

6850

7030-7070': CHLK: 60%: DRKGY -MEDDRKGY - 
GYSHBLK, BLKY, SLTY TXT, SOFT TO BRITTLE, 
IMBD CALC FLK, IMBD PYR LAMN, FREE BENT, 
5% MIN FLOR, IMMED BLUE STRM CUT, YLW RING

TOOH @ 6:45 AM ON 11/12/13 @ 7071' MD FOR 
INTERMEDIATE CASING. TIH @ 12:30 PM ON 
11/13/13. RESUMED DRILLING @ 5:25 PM ON 
11/13/2013 W/ BIT #4, 6.125", SMITH MDi513, 
(S/N) JH0939 IN @ 7071' MD.

7070-7100': CHLK: 60%: DRKGY 
-MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD 
CALC FLK, IMBD PYR LAMN, FREE 
BENT, 5% MIN FLOR, IMMED BLUE 
STRM CUT, YLW RING

7100-7150': CHLK: 55%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

SWITCHING TO 50' SAMPLE INTERVAL

7150-7200': CHLK: 54%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7200-7250': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, FREE BENT, 5% MIN FLOR, IMMED BLUE 
STRM CUT, YLW RING

TVD SCALE 6550' TVD TO 6850' TVD

(30 FEET/DIVISION)

7250-7300': CHLK: 63%: DRKGY -MEDDR
BLKY, SLTY TXT, SOFT TO BRITTLE, IMB
PYR LAMN, FREE CALC, FREE BENT, 5%
BLUE STRM CUT, YLW RING

MD 7133 TVD 6665.13
INC 85.2 AZ 0.8
VS 563.7

MD 7229 TVD 6672.91
INC 85.5 AZ 1.3
VS 658.62



4500

TG, C1-C4

-500

Scale Change

4500

TG, C1-C4

-500

CG 1772u
GAS SCALE: -500u TO 4500u
    (500 UNITS/DIVISION)

CG 2185u CG 1968u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

7300 7350 7400 7450 750

Niobrara B Chalk (7300' MD - 7350' MD)

6550 TVD

6700

6850

7250-7300': CHLK: 63%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 5% MIN FLOR, IMMED 

7300-7350': CHLK: 65%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 5% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7350-7400': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 5% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7400-7450': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 5% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7450-7500': CHLK: 59%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED BLUE 
STRM CUT, YLW RING

MD 7324 TVD 6679.38
INC 86.7 AZ 359.6
VS 752.5

MD 7419 TVD 6682.94
INC 89 AZ 358
VS 846.12



4500

TG, C1-C4

-500

CG 144u CG 1681u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

WOB 25.6K
PP 3502
RPM 70
RPM 0/66

7500 7550 7600 7650 7700

Niobrara B Chalk (7600' MD - 7650' MD)

6550 TVD

6700

6850

7500-7550': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 15% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7550-7600': CHLK: 52%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 15% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7600-7650': CHLK: 54%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7650-7700': CHLK: 55%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7700-7750': CHLK: 53%: DR
BLKY, SLTY TXT, SOFT TO
PYR LAMN, FREE CALC, F
BLUE STRM CUT, YLW RIN

MD 7514 TVD 6682.69
INC 91.3 AZ 357.6
VS 939.52

MD 7609 TVD 6682.44
INC 89 AZ 356.2
VS 1032.63

MD 7704 TVD 6683.77
INC 89.4 AZ 354.3
VS 1125.16



4500

TG, C1-C4

-500

CG 1755u CG 1615u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

7750 7800 7850 7900

Niobrara B Chalk (7900' MD - 7950' MD)

6550 TVD

6700

6850

7700-7750': CHLK: 53%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7750-7800': CHLK: 54%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7800-7850': CHLK: 54%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7850-7900': CHLK: 52%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

7900-7950': CHLK: 52%: DRKGY -MEDDRKGY - GYSH
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR
BLUE STRM CUT, YLW RING

MD 7704 TVD 6683.77 MD 7800 TVD 6684.77
INC 89.4 AZ 352.9
VS 1218.01

MD 7895 TVD 6684.03
INC 91.5 AZ 355.7
VS 1310.17



4500

TG, C1-C4

-500

CG 1824u CG 1314u CG 1262u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

7950 8000 8050 8100 8150

Niobrara B Chalk (7900' MD - 7950' MD)

6550 TVD

6700

6850

7900-7950': CHLK: 52%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 

7950-8000': CHLK: 53%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

8000-8050': CHLK: 58%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

8050-8100': CHLK: 63%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

8100-8150': CHLK: 64%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8150-8200': C
BLKY, SLTY T
PYR LAMN, F
CUT, YLW RIN

MD 7990 TVD 6679.22
INC 94.3 AZ 358.5
VS 1403.22

MD 8085 TVD 6672.1
INC 94.3 AZ 0.8
VS 1496.86



4500

TG, C1-C4

-500

CG 1359u CG 1424u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

WOB 16.1K
PP 3066
RPM 85
RPM 0/66

12:01 AM 11/14/2013
FT/24 HRS 1167
DAY 06

8200 8250 8300 8350

Niobrara B Chalk (8200' MD - 8250' MD)

6550 TVD

6700

6850

8150-8200': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8200-8250': CHLK: 55%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8200-8250': CHLK: 52%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8300-8350': CHLK: 54%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 
BLUE STRM CUT, YLW RING

8350-8400': CHLK: 53%: DRKGY -MEDD
BLKY, SLTY TXT, SOFT TO BRITTLE, IM
PYR LAMN, FREE CALC, FREE BENT, 1
BLUE STRM CUT, YLW RING

MD 8181 TVD 6663.9
INC 95.5 AZ 0.6
VS 1591.67

MD 8276 TVD 6656.53
INC 93.4 AZ 1.7
VS 1685.64

MD 8371 TV
INC 89.7 AZ
VS 1780.09



4500

TG, C1-C4

-500

CG 1612u CG 1426u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

8400 8450 8500 8550 860
Niobrara B Chalk (8500' MD - 8550' MD)

6550 TVD

6700

6850

8350-8400': CHLK: 53%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, FREE BENT, 10% MIN FLOR, IMMED 

8400-8450': CHLK: 52%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

8450-8500': CHLK: 52%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8500-8550': CHLK: 54%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8550-8600': CHLK: 55%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

MD 8371 TVD 6653.96
INC 89.7 AZ 3.3

MD 8466 TVD 6654.7
INC 89.4 AZ 3.8
VS 1874.76

MD 8561 TVD 6654.95
INC 90.3 AZ 4
VS 1969.48



4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 1545u DEPTH 8629'
WT 9.20
VIS 30
PH 8.7 
FIL 14.2
CL 2400
CAL 80
H2O 95.0

OIL 0.0
LGS 27.16
GELS 1/2/2
PV 4
YP 4
CK 2/0
SOL 4.7

CG 1900u

CG 1738u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

8600 8650 8700 8750 8800

Niobrara B 

6550 TVD

6700

6850

6550 TVD

6700

6850

8600-8650': CHLK: 55%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8650-8700': CHLK: 52%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8700-8750': CHLK: 54%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8750-8800': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8800-8850': CHLK: 60%: DR
BLKY, SLTY TXT, SOFT TO
PYR LAMN, FREE CALC, 5
CUT, YLW RING

MD 8656 TVD 6657.52
INC 86.6 AZ 2.9
VS 2064.09

MD 8752 TVD 6664.3
INC 85.3 AZ 2.4
VS 2159.38



BW

4500

TG, C1-C4

-500

CG 2021u CG 2222u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

WOB 20.9K
PP 3421
RPM 95
RPM 66/0

8850 8900 8950 9000

Niobrara B Chalk (8800' MD - 8850' MD)

6550 TVD

6700

6850

8800-8850': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 

8850-8900': CHLK: 59%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8900-8950': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

8950-9000': CHLK: 65%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

9000-9050': CHLK: 65%: DRKGY -MEDDRKGY - GYSH
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE
CUT, YLW RING

MD 8847 TVD 6670.18
INC 87.6 AZ 1.1
VS 2253.56

MD 8942 TVD 6674
INC 87.8 AZ 0.6
VS 2347.68

MD
INC
VS 2



4500

TG, C1-C4

-500

CG 2180u CG 2354u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

9050 9100 9150 9200 9250

Niobrara B Chalk (9100' MD - 9150' MD)

6550 TVD

6700

6850

9000-9050': CHLK: 65%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 

9050-9100': CHLK: 63%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

9100-9150': CHLK: 62%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

9150-9200': CHLK: 58%: DRKGY -MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR LAMN, 
FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, YLW RING

9200-9250': CHLK: 61%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

9250-9300': CH
SLTY TXT, SO
FREE CALC, 

MD 9037 TVD 6677.48
INC 88 AZ 0.1
VS 2441.71

MD 9133 TVD 6678.9
INC 90.3 AZ 0.4
VS 2536.74

MD 9228 TVD 6679.73
INC 88.7 AZ 0.3
VS 2630.82



4500

TG, C1-C4

-500

CG 2666u CG 2106u CG 1567u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

9300 9350 9400 9450

Niobrara B Chalk (9400' MD - 9450' MD)

6550 TVD

6700

6850

9250-9300': CHLK: 66%: DRKGY -MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR LAMN, 
FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, YLW RING

9300-9350': CHLK: 63%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

9350-9400': CHLK: 63%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

9400-9450': CHLK: 64%: DRKGY -MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

9450-9500': CHLK: 68%: DRKGY -MEDD
SLTY TXT, SOFT TO BRITTLE, IMBD CA
LAMN, FREE CALC, 5% MIN FLOR, IMM
YLW RING

MD 9323 TVD 6680.48
INC 90.4 AZ 0.6
VS 2724.92

MD 9418 TVD 6681.22
INC 88.7 AZ 359.4
VS 2818.91



4500

TG, C1-C4

-500

CG 1075u CG 1623u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

9500 9550 9600 9650 970

6550 TVD

6700

6850

9450-9500': CHLK: 68%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 

9500-9550': CHLK: 66%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

9550-9600': CHLK: 64%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

9600-9650': CHLK: 61%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

9650-9700': CHLK: 58%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

MD 9513 TVD 6681.97
INC 90.4 AZ 359.7
VS 2912.8

MD 9608 TVD 6683.05
INC 88.3 AZ 358.7
VS 3006.59



4500

TG, C1-C4

-500

CG 1517u CG 1439u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

9700 9750 9800 9850 9900

Niobrara B Chalk (9700' MD - 9750' MD)

6550 TVD

6700

6850

9700-9750': CHLK: 58%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

9750-9800': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

9800-9850': CHLK: 61%: DRKGY -MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, 
YLW RING

9850-9900': CHLK: 61%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, SCAT FREE BENT, 5% MIN FLOR, 
IMMED BLUE STRM CUT, YLW RING

9900-9950': CHLK: 66%: DR
BLKY, SLTY TXT, SOFT TO
PYR LAMN, FREE CALC, 5
CUT, YLW RING

MD 9704 TVD 6685.56
INC 88.7 AZ 358.3
VS 3101.15

MD 9799 TVD 6686.72
INC 89.9 AZ 359
VS 3194.8

MD 9894 TVD 6688.3
INC 88.2 AZ 359
VS 3288.53



4500

TG, C1-C4

-500

CG 1429u CG 1908u CG 1397u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

9950 10000 10050 10100
Niobrara B Chalk (10000' MD- 10050' MD)

6550 TVD

6700

6850

9900-9950': CHLK: 66%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 

9950-10000': CHLK: 66%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10000-10050': CHLK: 68%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10050-10100': CHLK: 73%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

100100-10150': CHLK: 74%: DRKGY -MEDDRKGY - GY
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE
CUT, YLW RING

MD 10084 TVD 6691.69
INC 89.9 AZ 359
VS 3475.99



4500

TG, C1-C4

-500

CG 2388u CG 1648u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

10150 10200 10250 10300 10350

Niobrara B Chalk (10300' MD - 10350' MD)

6550 TVD

6700

6850

100100-10150': CHLK: 74%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 

10150-10200': CHLK: 74%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10200-10250': CHLK: 65%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10250-10300': CHLK: 66%: DRKGY -MEDDRKGY - GYSHBLK, BLKY, 
SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR LAMN, 
FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, YLW RING

10300-10350': CHLK: 71%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD PYR 
LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM CUT, YLW
RING

10350-10400': 
BLKY, SLTY T
PYR LAMN, F
CUT, YLW RIN

MD 10180 TVD 6691.11
INC 90.8 AZ 359
VS 3570.72

MD 10275 TVD 6691.69
INC 88.5 AZ 359.6
VS 3664.54



4500

TG, C1-C4

-500

DEPTH 10370'
WT 9.10
VIS 32
PH 10.5 
FIL 10.8
CL 2300
CAL 60
H2O 95.6

OIL 0.0
LGS 23.01
GELS 1/2/3
PV 5
YP 4
CK 2/0
SOL 4.1

CG 1855u CG 1810u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

10400 10450 10500 10550

6550 TVD

6700

6850

10350-10400': CHLK: 73%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10400-10450': CHLK: 61%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10450-10500': CHLK: 61%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10500-10550': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10550-10600': CHLK: 60%: DRKGY -MED
BLKY, SLTY TXT, SOFT TO BRITTLE, IMB
PYR LAMN, FREE CALC, 5% MIN FLOR,
CUT, YLW RING

MD 10370 TVD 6693.59
INC 89.2 AZ 359.6
VS 3758.43

MD 10465 TVD 6694.17
INC 90.1 AZ 359.9
VS 3852.36

MD 10560 TVD 6694.01
INC 90.1 AZ 0.1
VS 3946.37



TD

4500

TG, C1-C4

-500

CG 1920u CG 1694u

C

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

WOB 16.7K
PP 3101
RPM 120
SPM 67/0

10600 10650 10700 10750 108

Niobrara B Chalk (10600' MD - 10650' MD)

6550 TVD

6700

6850

10550-10600': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 

10600-10650': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10650-10700': CHLK: 54%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10700-10750': CHLK: 58%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10750-10800': CHLK: 58%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

MD 10656 TVD 6694.18
INC 89.7 AZ 359.7
VS 4041.33

MD 10751 TVD 6694.18
INC 90.3 AZ 0.6
VS 4135.37



4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 2456u

CG 3137u CG 1714u

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

10800 10850 10900 10950 11000

Niobrara B Chalk (10900' MD - 10950' MD)

6550 TVD

6700

6850

6550 TVD

6700

6850

10800-10850': CHLK: 62%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10850-10900': CHLK: 65%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10900-10950': CHLK: 58%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

10900-11000': CHLK: 52%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

11000-11050': CHLK: 60%: D
BLKY, SLTY TXT, SOFT TO 
PYR LAMN, FREE CALC, 5
CUT, YLW RING

MD 10846 TVD 6695.59
INC 88 AZ 358.2
VS 4229.2

MD 10941 TVD 6697.91
INC 89.2 AZ 358
VS 4322.67



4500

TG, C1-C4

-500

CG 2546u CG 2373u

BOTTOMS UP GAS 192

900

ROP (Ft/Hr)

0

150

Gamma (API)

0

WOB 29.6K
PP 3600
RPM 120
SPM 67/0

DRILLERS TD @
8:21 PM ON 11/14

11050 11100 11150 11200

Niobrara B Chalk (11150' MD - 11211' MD)

6550 TVD

6700

6850

11000-11050': CHLK: 60%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 

11050-11100': CHLK: 65%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

11100-11150': CHLK: 63%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

11150-11211': CHLK: 65%: DRKGY -MEDDRKGY - GYSHBLK, 
BLKY, SLTY TXT, SOFT TO BRITTLE, IMBD CALC FLK, IMBD 
PYR LAMN, FREE CALC, 5% MIN FLOR, IMMED BLUE STRM 
CUT, YLW RING

RELEASED ON 1

THANK YOU FR
WHITFIELD, TO
AND HORIZON
LOGGING, LLC

TD @ 11211' 

MD 11036 TVD 6699.65
INC 88.7 AZ 357.1
VS 4415.98

MD 11131 TVD 6701.06
INC 89.6 AZ 356.6
VS 4509.07

MD 11157 TVD 6701.22
INC 89.7 AZ 356.6
VS 4534.53

MD 11211 TVD 6701.5
INC 89.7 AZ 356.6
VS 4587.41

 
PTB



BOTTOMS UP GAS 1923u

DRILLERS TD @ 11211' MD @ 
8:21 PM ON 11/14/13

11250

RELEASED ON 11/14/2013

THANK YOU FROM BRIAN 
WHITFIELD, TOM DENNEY, 
AND HORIZON WELL 
LOGGING, LLC

TD @ 11211' MD


