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

Well Name: David Bender #1A
Location: NW SW Section 12, T4N- R60W Morgan County, CO

License Number: 05-087-08178-00 Region: Denver Basin
Spud Date: 8 FEB 14 Drilling Completed: 15 FEB 14

Surface Coordinates: 1385' FSL, 600' FWL

Bottom Hole
Coordinates:

xx

Ground Elevation (ft): 4462' K.B. Elevation (ft): 4476'
Logged Interval (ft): 550' To: 6585' Total Depth (ft): 6585'

Formation: Pierre to Skull Creek
Type of Drilling Fluid: Low Solids Non-Dispersed

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

OPERATOR

Company: Aurora Power Resources, Inc.
Address: 6051 North Course, Suite 200

Houston, Texas 77070

GEOLOGIST

Name: David Eastwood, Peter Vollmer, R. Michael Kelch
Company: Decollement Consulting
Address: 13300 Braun Road

Golden Colorado
80401

Cores



DSTs

Comments

EDR Pason with Pason IR Gas Detection

ROCK TYPES

Cmt
Anhy
Bent
Brec
Cht
Clyst
Coal
Congl

Dol
Gyp
Igne
Lmst
Meta
Mrlst
Salt
Shale

Shcol
Shgy
Sltst
Ss
Till
Sh--green
Sh red-brn
Sh gy-red

Shgy
Sltst--gray
Sltst-gy red
Mrst
Mrlst

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
Mrst
Anhy
Arg
Bent
Coal

Dol
Gyp
Ls
Mrst
Sltstrg
Ssstrg

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

OTHER SYMBOLS

POROSITY
Earthy
Fenest
Fracture
Inter
Moldic
Organic
Pinpoint
Vuggy
Csg shoe right

Csg shoe left
Cmt

SORTING
Well
Moderate
Poor

ROUNDING
Rounded

Subrnd
Subang
Angular

OIL SHOW
Even
Spotted
Ques
Dead

INTERVAL
Core
Dst

EVENT
Csg shoe right
Csg shoe left
Rft
Sidewall
Iso-tube



Curve Track 1

ROP (min/ft)

Gamma (API)

D
e
p
th

%
Lithology

P
o
ro
s
it
y
 T
y
p
e

P
o
ro
s
it
y

2
4
%

1
8
%

1
2
%

6
%

Lithology

O
il 
S
h
o
w
s

Geological Descriptions

TG,C1-C5

TG (units)

C1 (ppm)

C2 (ppm)

C3 (ppm)

C4 (ppm)

0 ROP (min/ft) 5
0 Gamma (API) 150

0 ROP (min/ft) 5
0 Gamma (API) 150

Bit #2 7.865" VAREL
PDC VM 561 in at 550' 
/ out @ 6459'

Drlg in Pierre Fm

MD 578'
INC 1.2
AZ 77.9
TVD 577.97'

2/11/14

MD 669'
INC 1.1
AZ 70.5
TVD 668.95'

55
0

60
0

65
0

70
0

Ensign  Rig #12

Decollement Consulting             Two 
man logging / On location February 9, 
2014 /  Thaw rig BOP/ Commenced 
logging Feburary 10, 2014

Cement

8 5/8" csg to 537'

SH: ltgy, sft-frm, sb blky - sb plty, n 
calc, tr Bent

SLTST: ltgy, sft, arg, sl calc, carb mat

SH: ltgy, sft-frm, sb blky - sb plty, n 
calc, tr Silt

SLTST: ltgy,- gy sft, arg, sl calc, carb 
mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

Drilling with 
Freshwater LSND

TG 51u

WT 8.4
VIS 27



0 ROP (min/ft) 5
0 Gamma (API) 150

WOB 11K
RPM 63
PP 1280
SPM 122

MD 760'
INC 1.2
AZ 70.5
TVD 759.93'

MD 855'
INC 1.6
AZ 77.9
TVD 854.90'

WOB 15K
RPM 63
PP 1300
SPM 123

70
0

75
0

80
0

85
0

90
0

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, tr Silt, carb mat

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, intbbd soft 
SH

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, occ Silt, carb mat

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, tr pyr, 
intbbd SH

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, occ Silt, carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

MD 949'
INC 1.7
AZ 158.9
TVD 948.88'

VIS 38/WT 9.1

C

MD 1043'
INC 3.9
AZ 172.5
TVD 1042.76'

WOB 15.6K
RPM 58
PP 1059
SPM 123

C

C

MD 1139'
INC 6.2
AZ 163.10
TVD 1138.38

95
0

10
00

10
50

11
00

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, occ Silt, carb mat

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, tr pyr, 
intbbd SH

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, occ Silt, carb mat

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, tr pyr, 
intbbd SH

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, occ Silt, carb mat

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, tr pyr, 
intbbd SH

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, occ Silt, carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

WT 8.4
VIS 27



0 ROP (min/ft) 5
0 Gamma (API) 150

TVD 1138.38

C

C

C

MD 1232'
INC 9.7
AZ 170.2
TVD 1230.47

C

C

C

MD 1326'
INC 9.7
AZ 171.1
TVD 1323.13'

C

11
50

12
00

12
50

13
00

13
50

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, occ Silt, carb mat

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, tr pyr, 
intbbd SH

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, occ Silt, carb mat

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, tr pyr, 
intbbd SH

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, rare Silt, common carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

C

WOB 15K
RPM 59
PP 1241
SPM 123

C

MD 1421'
INC 10.3
AZ 178.1
TVD 1416.69'

C

C

C

MD 1514'
INC 12.7
Az 166.8
TVD 1507.82'

C

C

14
00

14
50

15
00

15
50

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, tr pyr, 
intbbd SH

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, w/ rare lt gy - lt brngy, Silt 
stringers, tr pyr, common carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, finely laminated, w/ rare lt 
gy - lt brngy, Silt stringers, tr pyr, 
common carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

C

MD 1608'
INC 14.2
AZ 166.8
TVD 1599.24'

C

WOB 15K
RPM 63
PP 1266
SPM 122

C

C

MD 1702'
INC 15.5
AZ 160.7
TVD 1690.11'

C
Rig Service
Continued 
Circulation

C

C

16
00

16
50

17
00

17
50

18
00

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, tr lt gy Bent, occ Silt 
stringers, tr pyr, occ carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, sl 
calc, gritty, finely laminated, w/ lt gy - lt
brngy, occ Silt stringers, tr pyr, 
common carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, occ Silt, carb mat

SLTST: lt gy - lt brngy, sft-frm, arg, n - sl
calc, carb mat, plant rmns, tr pyr

SH: ltgy-gy, sft-frm, sb blky - sb plty,  
gritty, finely laminated, w/ v rare lt gy - 
lt brngy, n-sl calc, Silt stringers, tr pyr, 
common carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
gritty, finely laminated, w/ v rare lt gy - 

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

WT 8.4 
VIS 27



0 ROP (min/ft) 5
0 Gamma (API) 150

0 ROP (min/ft) 5
0 Gamma (API) 150

MD 1796'
INC 18.6
AZ 165.1
TVD 1779.97'

C

C

C

MD 1890'
INC 17.6
AZ 164.4
TVD 1869.32'

C

WOB 15K
RPM 57
PP 1436
SPM 124

C

C

MD 1984'
INC 20.7
AZ 166.1
TVD 1958.11

C

18
00

18
50

19
00

19
50

20
00

gritty, finely laminated, w/ v rare lt gy - 
lt brngy, sl calc, Silt stringers, tr pyr, 
common carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, tr lt gy Bent, occ Silt 
stringers, tr pyr, occ carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, tr lt gy Bent, occ Silt 
stringers, tr pyr, occ carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, tr lt gy Bent, occ Silt 
stringers, tr pyr, occ carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, tr lt gy Bent, occ Silt 
stringers, tr pyr, occ carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

WT 8.4
VIS 27



0 ROP (min/ft) 5
0 Gamma (API) 150

C

C

MD 2078'
INC 20.8
AZ 166.1
TVD 2046.01'

C

C

WOB 21K
RPM 60
PP 1000
SPM 122

C

MD 2172'
INC 20.8
AZ 165.3
TVD 2133.88'
VSec 277.10'

C

C

20
50

21
00

21
50

22
00

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
n-sl calc, gritty, tr lt gy Bent, occ carb 
mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
n-sl calc, gritty, tr lt gy Bent, occ carb 
mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
n-sl calc, smth tex, tr lt gy Bent, cc 
carb mat

SLTST: lt gy, fri-sft, arg/clay mtx, n-sl 
calc, carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

WT 8.4
VIS 27



0 ROP (min/ft) 5
0 Gamma (API) 150

C

MD 2267'
INC 20.4
AZ 164.2
TVD 2222.81'

C

C

C

MD 2361'
INC 20.2
AZ 164.0
TVD 2310.97'

C

C

WOB 21K
RPM 56
PP 1090
SPM 122

C

MD 2456'
INC 19.9

22
50

23
00

23
50

24
00

24
50

SH: ltgy-gy, sft-frm, sb blky - sb plty,  
gritty, tr lt gy Bent,  n-sl calc, occ carb 
mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc, occ 
carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

WT 8.5
VIS 26



0 ROP (min/ft) 5
0 Gamma (API) 150

INC 19.9
AZ 163.7
TVD 2400.21'

C

C

C

MD 2550'
INC 19.4
AZ 163.1
TVD 2488.74'

C

C

C

MD 2644'
INC 19.0
AZ 162.3
TVD 2577.51

C

WOB 19K
RPM 59

25
00

25
50

26
00

26
50

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

WT 8.5
VIS 27



0 ROP (min/ft) 5
0 Gamma (API) 150

RPM 59
PP 1010
SPM 122

C

2/12/14

C

MD 2739'
INC 18.1
AZ 161.7
TVD 2667.57'

C

C

C

MD 2833'
INC 17.4
AZ 161.2
TVD 2757.10
Vsec 497.04

C

C

27
00

27
50

28
00

28
50

29
00

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc, tr Silt

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc, tr Silt

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc, scat 
Silt

SH: ltgy-gy, sft-frm, sb blky - sb plty, 
smth tex, tr lt gy Bent,  n-sl calc, scat 
Silt

SLTST: lt gy-wh, s & p, fri-sft, arg/clay 
mtx, n-sl calc, carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

C

MD 2928'
INC 18.4
AZ 162.3
TVD 2847.5
Vsec 526.24

C

C
Hygiene 
Member
2980' MD

C

MD 3023'
INC 20.3
AZ 159.6
TVD 2937.13
Vsec 557.69

C

C

MD 3117'

29
00

29
50

30
00

30
50

31
00

mtx, n-sl calc, carb mat

SH: ltgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, tr lt gy Bent, occ lt gy - wh 
Siltstone stringers

SS: wh -ltgy - gy, s & p, fri-hd, f-vf gr, 
occ opaq crs grs, sb rnd-sbang, mod-w
srt, calc cmt, dk hvy mnrls, glau, mica 
flakes, no vis por, no shows

SH: gy- gybrn, frm, sb blky, sdy/slty, 
mica flakes, occ blk carb specs, glau, 
gritty

SS: wh -ltgy - gy, s & p, fri-hd, f-vf gr, 
occ opaq crs grs, sb rnd-sbang, mod-w
srt, calc cmt, dk hvy mnrls, glau, mica 
flakes, no vis por, no shows

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

Hygiene Member



0 ROP (min/ft) 5
0 Gamma (API) 150

MD 3117'
INC 21.2
AZ 158.8
TVD 3025.03
Vsec 590.95

C

C

Mitten Black Shale
Member
3176' MD

C

MD 3210'
INC 21.7
AZ 158.8
TVD 3111.59
Vsec 624.89

C

C

C

MD 3305'
INC 21.5
AZ 158.1
TVD 3199.92
Vsec 659.78

C

31
50

32
00

32
50

33
00

SH: drgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, common lt gy, blky, sl calc,
Silt stringers, tr pyr, common carb mat 
(common cave from overlying sand)

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

SH: drgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, common lt gy, blky, sl calc,
Silt stringers, tr pyr, common carb mat 
(common cave from overlying sand)

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

WOB 21K
RPM 54
PP 1297
SPM 122

C

C

MD 3399'
INC 21.2
AZ 157.7
TVD 3287.47
Vsec 624.89

C

C

C

MD 3493'
INC 20.7
AZ 157.9
TVD 3375.25
Vsec 727.4

C

C

33
50

34
00

34
50

35
00

35
50

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

SH: drgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, common lt gy, blky, sl calc,
Silt stringers, tr pyr, common carb mat 
(minor cave from overlying sand)

SH: drgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, common lt gy, blky, sl calc,
Silt stringers, tr pyr, common carb mat

SH: drgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, v rare lt gy, blky, sl calc, 
Silt stringers, tr pyr, common carb mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

C

MD 3588'
INC 20.0
AZ 157.7
TVD 3556.42
Vsec 776.52

C

C

C

MD 3682'
INC 18.9
AZ 157.2
TVD 3552.96
Vsec 791.52

C WOB 14K
RPM 49
PP 1490
SPM 122

C

C

MD 3777'

36
00

36
50

37
00

37
50

SH: drgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, v rare lt gy, blky, sl calc, 
Silt stringers, tr pyr, common carb mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

INC 17.5
AZ 155.4
TVD 3643.20
Vsec 821.03

C

C

C

MD 3871'
INC 17.0
AZ 154.9
TVD 3732.97
Vsec 848.68

C

C

WOB 19K
RPM 47
PP 1475
SPM 121

C

MD 3965'
INC 18.1
AZ 160.2
TVD 3916.03
Vsec 876.90

C

38
00

38
50

39
00

39
50

40
00

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

SH: drgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, v rare lt gy, blky, sl calc, 
Silt stringers, tr pyr, common carb mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, scat carb mat

SH: drgy-gy, sft-frm, sb blky - sb plty, n 
calc, gritty, v rare lt gy, blky, sl calc, 
Silt stringers, tr pyr, common carb mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat (minor cave from lt gy sand above)

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

0 ROP (min/ft) 5
0 Gamma (API) 150

C

C

MD 4060'
INC 17.6
AZ 162.4
TVD 4002.97
Vsec 906.04

C

C

C

MD 4154'
INC 16.2
AZ 162.1
TVD 4002.97
Vsec 933.34

C

WOB 17-22K
RPM 51-53
PP 1460
SPM 121

C

40
00

40
50

41
00

41
50

42
00

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat (rare cave from lt gy sand above)

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, scat carb mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, scat carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

C

MD 4247'
INC 14.70
AZ 162.30
TVD 4092.61
Vsec 958.11

C

C

MD 4342'
INC 13.50
AZ 162.6
TVD 4184.74
Vsec 981.25

C

C

C

C

MD 4437'
INC 16.2
AZ 162.8

42
50

43
00

43
50

44
00

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, common carb 
mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty, tr pyr, scat carb mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip, tr pyr, scat 
carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500



0 ROP (min/ft) 5
0 Gamma (API) 150

AZ 162.8
TVD 4277.29
Vsec 1002.70

C

WOB 18-24K
RPM 50
PP 1720
SPM 123

C

C

MD 4531'
INC 11.10
AZ 161.60
TVD 4369.28
Vsec 1022.00

C

C

C

MD 4626'
INC 9.80
AZ 158.20
TVD 4462.71
Vsec 1039.21

C

44
50

45
00

45
50

46
00

46
50

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip, tr pyr, 
common carb mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip, tr pyr, abnt 
carb mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

Switched to both 
pumps

278u

Back to just pump 
#1



0 ROP (min/ft) 5
0 Gamma (API) 150

C

WOB 18-23K
RPM 48-51
PP 1225
SPM 160

C

MD 4720'
INC 7.00
AZ 167.40
TVD 4555.69
Vsec 1052.90

C

C

C

MD 4815'
INC 6.00
AZ 165.10
TVD 4650.08
Vsec 1063.63

C

C

47
00

47
50

48
00

48
50

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip, tr pyr, abnt 
carb mat, tr Bent

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip, tr pyr, abnt 
carb mat, tr Bent

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip, abnt carb 
mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip,  abnt carb 
mat

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

DTG 204u

Back to both 
pumps

184u

Wt. 8.6  Vis. 31



0 ROP (min/ft) 5
0 Gamma (API) 150

C

MD 4909'
INC 5.40
AZ 162.10
TVD 4743.61
Vsec 1072.96

C

C

WOB 16-21K
RPM 50
PP 2345
SPM 162

C

MD 5003'
INC 4.70
AZ 154.00
TVD 4837.25
Vsec 1081.19

Sharon Springs 
Member
5020' MDC

C

C
2/13/14

MD 5096'
INC 2.6

49
00

49
50

50
00

50
50

51
00

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip,  abnt carb 
mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip,  abnt carb 
mat

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip,  abnt carb 
mat, abnt Bent

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip,  abnt carb 
mat, abnt Bent, scat dis Pyr

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip,  abnt carb 

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

DTG 131u

Back to just pump 
#1

CG 146u

Wt. 8.6  Vis. 26

Irratic Drilling Due 
to Pump

Wt. 8.8 Vis 27

DTG 140u



0 ROP (min/ft) 5
0 Gamma (API) 150

INC 2.6
AZ 151.4
TVD 4930.06
Vsec 1087.03

C

C

Rig Service and 
install Rotating 
Head

C

MD 5191'
INC 2.5
AZ 150.5
TVD 5024.96
Vsec 1091.18

C
WOB 20-24K
RPM 58-60
PP 1200
SPM 111

C

C

MD 5283'
INC 2.2
AZ 146.6
TVD 5116.89
Vsec 1094.84

C

51
00

51
50

52
00

52
50

53
00

plty, n calc, gritty-sndy ip,  abnt carb 
mat, abnt Bent, scat dis Pyr

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, gritty-sndy ip,  abnt carb 
mat, abnt Bent, scat dis Pyr

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  abnt carb mat, 
abnt Bent, scat dis Pyr

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  abnt carb mat, 
abnt Bent, scat dis Pyr

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  abnt carb mat, 
abnt Bent, scat dis Pyr

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

Wt. 8.9 Vis 30

206u

206u

Wt. 9.0 Vis 32

155u

Wt. 9.1 Vis 34

Irratic Drilling Due 
to Bit Balling Up

113u

Wt. 9.1 Vis 35

223u



0 ROP (min/ft) 5
0 Gamma (API) 150

C

C

MD 5377'
INC 1.6
AZ 181.1
TVD 5210.84
Vsec 1099.07

C

C

WOB 12.1K
RPM 45
PP 1164
SPM 122

C

MD 5471'
INC 1.6
AZ 205
TVD 5304.80
Vsec 1100.04

C

C

53
50

54
00

54
50

55
00

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  vf lam, abnt carb 
mat, abnt Bent, tr scat dis Pyr

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  vf lam, abnt carb 
mat, abnt Bent, tr scat dis Pyr

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  abnt carb mat, 
abnt Bent, scat dis Pyr

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  vf lam, abnt carb 
mat, common Bent, tr scat dis Pyr

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

111u

Irratic Drilling Due 
to Bit Balling Up

69u

Irratic Drilling Due 
to Bit Balling Up

Sweep

Sweep up

91u



0 ROP (min/ft) 5
0 Gamma (API) 150

C
WOB 25.1K
RPM 48
PP 1258
SPM 121

MD 5565'
INC 1.50
AZ 139.90
TVD 5398.77
Vsec 1102.59C

C

C

Niobrara
5650'MD

MD 5669'
INC 3.0
AZ 139.90
TVD 5502.73
Vsec 1102.59

C

C

C

MD 5753'
INC 0.40
AZ 252.60
TVD 5586.69

55
50

56
00

56
50

57
00

57
50

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  vf lam, abnt carb 
mat, tr Bent

SH: drgy-blkgy, sft-frm, sb blky - sb 
plty, n calc, sl gritty,  vf lam, abnt carb 
mat, tr Bent

MARLST: lt gy-ltbrn w/occ med drkbrn 
w/scat wh-lt gy - lt orng specs, frm, sb 
blky, chlky, Inoc frag, carb specs, no 
flor, v slow pale blue resd cuts

SH: dk gy - gy, frm, sb blky, n-sl calc, 
carb specs, scat lt gy Bent

MARLST: lt gy-ltbrn w/occ med drkbrn 
w/scat wh-lt gy - lt orng specs, frm, sb 
blky, chlky, Inoc frag,, carb specs, 
mnrl flor only, v slow pale blue resd 
cuts, scat chrt / qrtz, abnt pyr

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

Wt. 9.3 Vis. 35

"A" Bench Chalk

Wt. 9.4 Vis 35

"B" Bench Chalk



0 ROP (min/ft) 5
0 Gamma (API) 150

TVD 5586.69
Vsec 1104.66

C

WOB 8-11K
RPM 48-50
PP 1200
SPM 121

C

C

MD 5848'
INC 0.70
AZ 195.10
TVD 5681.69
Vsec 1105.15

C

C

Fort Hays
5910' MD

C
MD 5942'
INC 0.90
AZ 168.80
TVD 55775.68
Vsec 1106.37

Carlile
 5944' MD

C

2/13/14

58
00

58
50

59
00

59
50

SH: dk gy - gy, frm, sb blky, n-sl calc, 
carb specs, scat lt gy Bent, occ Marlst 
stringers, no shows

SH: dk gy - gy, frm, sb blky, n-sl calc, 
carb specs, scat lt gy Bent, occ Marlst 
stringers, no flor, slow mlky yelgn resd
cut

LS: lt gy - lt tn, frm - hd, crpxln - micxln,
fos frag, Inoc, occ sl sdy, tt, no shows

LS: lt gy - lt tn, frm - hd, crpxln - micxln,
fos frag, occ sl sdy, tt, no shows

SH: dk gy - gy, frm, sb blky - blky, n - sl
calc, occ slty, tr lt gy Bent

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

Mongoose Shaker 
Possum Belly 
plugged

1039u

485u

CG 698u

CG 704u

Wt. 9.4 Vis 36

521u



0 ROP (min/ft) 5
0 Gamma (API) 150

C

C

MD 6036'
INC 1.20
AZ 149.4
TVD 5869.66
Vsec 1108.06

C

C

WOB 15.2K
RPM 18
PP 1210
SPM 121

C

MD 6131'
INC 1.10
AZ 143.50
TVD 5964.65
Vsec 1109.89

C

Greenhorn
6178' MD

C

60
00

60
50

61
00

61
50

62
00

SH: dk gy - gy, frm, sb blky - blky, n - sl
calc, occ slty, tr lt gy Bent

SH: gy, frm, sb blky - blky, n - sl calc, 
occ slty, tr lt gy Bent, occ v thn Sltst 
lam

SH: dk gy - gy, frm, sb blky - blky, n - sl
calc, occ slty, tr lt gy Bent

SH: gy, frm, sb blky - blky, n - sl calc, 
occ slty, tr lt gy Bent, occ v thn Sltst 
lam, Bent flor bri yel

MARLST: lt gy - gybrn, w/abnt wh-lt gy, 
frm, sb blky, chlky, Inoc frag, intbd dk 
gy sl calc sh, carb specs, wh calc frac
fill,  tr tn Ls,  spec tx, no flor, v slow fnt
wh cut

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

Wt. 9.5 Vis 36

CG 455u

Wt. 9.5 Vis 37`

Wt. 9.5 Vis 37

CG 308u

406u

Wt. 9.4 Vis 38

CG 315u

Wt. 9.5 Vis 37

CG 337



0 ROP (min/ft) 5
0 Gamma (API) 150

0 ROP (min/ft) 5
0 Gamma (API) 150

C

Graneros
6216' MD
MD 6225'
INC 1.10
AZ 156.8
TVD 6058.63
Vsec 1111.64

C

"X" Bentonite
6248' MD

C

C

MD 6320'
INC 1.10
AZ 165.1
TVD 6153.61
Vsec 1113.46

C

"D" Sand
6346' MD

WOB 11.7K
RPM 23
PP 1349
SPM 122

C

C

62
00

62
50

63
00

63
50

64
00

SH: dkgy - blk gy, frm, plty - sb plty, 
fisl, sl calc, occ sl - mod slty, occ lt gy 
Bent,tr vf xtl pyr, no show

lt gry Bent bd, flor bright yel

SH: dk gy - gy, frm, sbblky - blky, n - sl 
calc, occ slty, tr lt gy Bent

SH: dkgy - blk gy, frm, plty - sbplty w/ 
occ fis, sl-n calc, occ sl - mod slty, occ
lt gy Bent,tr vf xtl pyr, no show

SS: wh - ltgy & tn, occ dk specs, hd, vf 
- occ f gr, sb ang - sb rnd, fr - w srt, sil 
cmt, tr blk carb mat, occ wh clay fill, tr 
vf xtl pyr, dull yel flor, v rr wk slow 
strmg pale yel cut or wk yel dif cuts, v 
wk show

SS: wh - tn, occ dk specs, hd, vf - occ 
fgr, sbang - sbrnd, slty in part, sil cmt, 
tr blk -dkbrn carb mat, occ wh clay fill, 
tr vf xtl pyr, dull yel flor, v wk yel 
diffuse cuts, v wk show

SLTST: m-dk gy, fm, sb blky-sb plty, 
frm-hd, n calc, tr blk carb mat, n por, tr 
pyr, m gritty sh stringers, n flor, n cut

SLTST: m-dk gy, fm, sbblky-sbplty, 
frm-hd, n calc, tr blk carb mat, no vis 

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

708u

CG 392u

Wt. 9.5 Vis 37

CG 703u

Wt. 9.5 Vis 39

10' Samples 6370' 
to 6520'

Wt. 9.5+ Vis 38



0 ROP (min/ft) 5
0 Gamma (API) 150

"J" Sand
6427' MD

C

WOB 8.5K
RPM 20
PP 1040
SPM 122

TOOH f/ bit & Motor 
@ 6459' MD2/15/14

NB #3 Roller Type / 7 
7/8 STLY2603 in @ 
6459' MD

C

Base
"J" Sand
6483' MD

C

C

C

TD 6585' MD 
Drillers Depth
2/15/14
1409 Hours MST

64
50

65
00

65
50

66
00

frm-hd, n calc, tr blk carb mat, no vis 
por, tr pyr, m-vf gr lt gy SS strs, NCSOF

SS: wh - v lt gy scat s & p, fri - hd, vf - f 
gr, sbang - sbrnd, n calc, v wk sil cmt, 
cl qtz gr, tr dk hvy mnrl gr, tr grn glau 
gr, wh clay mtrx/cmt (Kaolinite), scat 
blk carb specs, n-tr vis por, spty dull 
yel flor, spty wk dull yel resd cut

    Sample contamination from trip

SLTST: m-dk br, fm, sbblky-sbplty, frm, 
n calc, mica, tr pyr; m-vf gr lt gy - gy, p 
lith, SS strs & bds, abnt mafic & rx frag
gr (n glau in SS), cl mtrx; abnt wh kaol 
fill and bd, no vis por, n flor, n cut

1 TG (units) 500
1 C1 (ppm) 500
1 C2 (ppm) 500
1 C3 (ppm) 500
1 C4 (ppm) 500

Wt. 9.6 Vis 39

Clean Shaker Possum Belly

Wt. 9.5 Vis 39

TG 334u

Crude Oil coming over shakers, 
bright yellow fluorescence 
6455'-6485 MD

CG 230u

CG 228u

DTG 230u
Generator Down

CG 229u


