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Measured Depth Log

RAZOR 21B-2812B

NWNE 21-T10N-R58W, Weld County, Colorado
05-123-37766

12/19/2013

Lat.: 40.829994 Long.: -103.867972

Redtail Field
12/28/2013

Region:
Drilling Completed:

Lat.: 40.809681 Long.: -103.866133

4837' K.B. Elevation (ft): 4859'
5200' To: 12771 Total Depth (ft): 12771
Pierre, Sharon Springs, Niobrara

Water Based Mud
Printed by WellSight Log Viewer from WellSight Systems 1-800-447-1534 www.WellSight.co

OPERATOR

Whiting Oil & Gas Corp.
1700 Broadway Suite 2300
Denver, CO 80290

GEOLOGIST

Luke Schwantes and Mark Denler
Acme Geologic Consulting

108 Berry Street

Little Rock, AR 72205




Drilling Company

Frontier
Rig #26

Gas Detection
Mudlogging Systems, Inc., M Logger, Model TGC, Total Gas and Chromatograph, #603

Comments

Lithologies and tops at drilled depths, not corrected to elogs. Where the well bore gas is 100% methane, the
Cllineis moved to 85% for graphical purposes only.
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1000
1000
1000
10
‘éfgg‘; ! Wt10.3
12/25/2013 popast 100 Vis 43
C3=12.8 1
C4=135 100
L1111 100
8050 8100 8150 8200 8?2
MD 8092 TVD 586858 MD 8184 TVD 5868.7250 TVD
INC 89.48 AZ 181.62 INC 90.35 AZ 182.03
VS2702.14 VS 2793.67
5650
e e I e L S | T o T T T T T T T T T T T L e e e e e s
- A= A= T = = E Al
8200-8300 Chk |

8000-8100 Mrist dk gy, sft-frm, sb blky,
abnt Chk It gy, sft-sl frm, sh blky-sh
pny,banded,occinoc,sloilcut,GO?ﬁ

8100-8200 Mrlist dk gy, sft-frm, sb blky,
occ Chk It gy, sftsl frm, sb blky-sb |
pny,banded,occinoc,sloilcut,GS?ﬁ

Mrlstl, 40% Chki | |

banded, occ Mrl
blky, g tr inoc, tr
yel- dull orng m

Mrlstl, 35% Chki | |

Mrlst | |
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\L 1000
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1000
1doo
1000
10
1 Wt 10.4
100 Vis 43
v
100
100
50 8300 8350 8400 8450 ‘
MD 8275 TVD 5867.63 MD 8367 TVD 5866.34 5150 TVD MD 8459 TVL
INC 91.02 AZ 180.88 INC 90.59 AZ 182.83 INC 90.71 AZ
VS 2884.26 VS2975.78 VS3067.26
5656
G A B R S B RS S S ) B L S B 1T+1:TW1TIEHW - T - mT T T T T
E | — A = - =
t gy, sft-sl frm, sb biky, 8300-8400 Chk It gy, sft-sl frm, sb blky, ﬁl“koo'8b5°ﬂ Cft‘)k 'tdgg iﬁﬁ'lff{“dka
st dk gy, sft-frm, sb | banded, tr Mrist dk gy, sft-frm, sb blky, ﬁ"s pb)tI)’Ikan f ) I rtsb tgg"t i
‘bent, sl oil cut, tr bri g tr inoc, tr bent, mod fst oil cut, tr bri S;Tﬁ lg%rm“Jﬂmb&m
n flor, 65% Chk, 35% yel- dull orng min flor, 90% Chk, 10% g‘;k rm[,/'ﬁrl'st“ orng min for, 50%
| | | Mrist | | , 10% | |
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On gas buster

= TG (Units)
N~ G1 (unjts)
\," T
O3 (ot
\.4 1 It
10
1000
1000
1000)
10
C1=53.0 Wt 10.
C2=20.7 o Vis 42
C3=12.8 g
C4=135 100
L1 100
8500 8550 8600 8650
I T T
) 5865.3 MD 8550 TVD 5865.3 5150 TVD MD 8641 TVD 5864.48
1813 INC 89.29 AZ 182.65 INC91.74 AZ 183.71
VS3157.77 VS 3248.06

5650

8500-8600 Chk It gy, sft-sl frm, sb
blky-sb plty, banded, tr MrIst dk gy,
sft-frm, sb blky, occ inoc, mod fast oil

8600-8700 Chk It gy, sft:sl frm, sb
blky-sb plty, banded, tr MrIst dk gy,
sft-frm, sb blky, g tr inoc, mod fast oil

cult, 65% Chlf, 35% Mrl§t |

cut, §5% Chk, 15% Mrlst | |
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1000|
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10

C1=57.9

1
100

C2=22.1
C3=9.9

py
170
170

C4=10.1

8700

8750

8800

8850

8900

MD 8733 TVD 5862.66
INC 9052 AZ 182,07
V53339.39

5150 TVD

MD 8823 TVD 5863.53
INC 88.38 AZ 180.1
VS3429.03

5650

8700-8800 Chk It gy-mott-banded, sft-sl
frm, sb blky-sb plty, occ Mrlst dk gy,
sft-frm, sb blky, abnt inoc, occ bent,

8800-8900 Chk It gy-mottbanded, sft-s|
frm, sb blky-sb plty, occ Mrlst dk gy, |
sft-frm, sb blky, abnt inoc, rr pyr, occ

occ brit yel min flor, mod fast oil cut,I

=A0. AL, OO0 Nvl 4+ |

bent, occ brit yel min flor, mpd fast oil |
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Wt 10.4
Vis 46
i
100
v
100
100
8950 9000 9050 9100
MD 8914 TVD 5865. 5150 TVIMD 9006 TVD 5868.09 MD 9097 TVD 5869.68
INC 8858 AZ179.9 INC 88.74 AZ 180.03 INC 89.26 AZ 180.22
VS3519.77 VS3611.53 VS3702.29
fa}
IL s IL IL L I I IL o &
prliwvgpwiefirpErilea i e ErledlsgeEe s gile 2wl e g e
I 1 I I
8900-9000 Chk It gy-mott-banded, sft-sl 9000-9100 Chk It gy-mott-banded, sft-sl
frm, sb blky-sb plty, occ Mrlst dk gy, frm, sb blky-sb plty, occ Mrlst dk gy,
sft-frm, sb blky, abntinoc, rr pyr, rr sft-frm, sb blky, abntinoc, rr pyr, rr
bent, rr brit yel min flor, mod fast oil | bent, rr brit yel min flor, mod fast oil




110k
1
1 eC N’ \
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On gas buster
10
1000
100d
1000
1
C1=57.9
| C2=22.1
Wt 10.4 A C3=9.9|
Vis 45 - C4=10.1
100
100
9150 9200 9250 9300 93
MD 9189 TVD 587108 MD 9281 TVD 5871.16
INC 89.05 AZ 179.57 INC 90.8 AZ 179.59
V5379407 V53885.89
5650
T T - T j d T T T T ﬂv L :lT T = T P T LLE T T - T
R = S A ) i IR Bl S s i SR i Bl e i I SR T R S S
9100-9200 Chk It gy-mott-banded, sft-s| 9200-9300 Chk It gy-mott-banded, sft-s| 9300-9400 Mrlst
frm, sb blky-sb plty, occ Mrist dk gy, frm, sb blky-sb plty, occ Mrist dk gy, | blky, with imbede
sftfrm, sb biky, abnt inoc, rr pyr, occ sftfrm, sb biky, abnt inoc, rr pyr, occ gy-mott, sft, sb bl
bent, occ brit yel min flor, mod fast oil [ bent, occ brit yel min flor, mod fast oil | ibnnj Lrﬂ‘??nfrfigﬂ 0



| 0
10e
e V.
lf‘ Ll ‘ ¥ 4
[LUEO] \\ { N
AL/
mm iu —'~——~-——1\ \' \ )
€ h /
10e) IR
LU Va
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\," ] HSP J
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1000
1q00)
1000)
10
1
o Wt 10.4
B is 44
100
100
50 9400 9450 9500 9550
T T T T \
MD 9371 TVD 5869.39 5150 TVD MD 9462 TVD 5868.15 MD 9553 TVD 5868.
INC 9145 AZ178.9 INC 90.11AZ 179.44 INC 89.64 AZ178.11
VS3975.74 VS4066.59 VS4157.49
fa}
TT IL. IL TIT. I — I I IL. IL. s IL. IL. TL. TIT. TIT.
T T T T —|| ™ i = T T F T i i = T - T - T il
AU Sl R R R RN AR it R PR R R R R R A B SRR R B U R R
'('; o frm, b'é%ﬁb 9400-9500 Mrist dk gy, frm, blky-sb 9500-9600 Mrist dk gy, frm, blky-sb
kcaC' %CC t blky, with imbeded calc, occ Chk It blky, with imbeded calc, occ Chk It
Y tc:qc elnt,.rrf?yr, gy-mott, sft, sh blky, occ bent, rr pyr, gy-mott, sft, sh blky, occ bent, rr pyr,
cc brit yel min flor, abnt inoc frags, occ brit yel min flor, | abnt inoc frags, occ brit yel min flor,
YANZL AMvleatyr ONDOL kL, 1 | |
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1000
1q00)
1000)
10
C1=57.9
C2=22.1
_ Wt 10.4
i C3=9.9 Vis 42
100 C4=10.1 IS
v
100
100
9600 9650 9700 9750
5150 TVD MD 9644 TVD 5869.15 MD 9736 TVD 5868.83
INC 89.35 AZ 178.82 INC 91.05 AZ 181.05
VS4248.4 VS4340.18
5650
IL I TIT II. TIT. TT. TL. L. =
S FEE e ey e e e e W T e T o w o e e n e e e e w e A o el w |
9600-9700 Mrist dk gy, frm, blky-sh 9700-9800 Chk It gy, banded, sft-sI frm,
blky, occ Chk It gy-mott, sft, sh blky, sb blky-sb plty, tr Mrlst dk gy, sft-frm,
occ bent, rr pyr, abnt inoc frags, occ sb blky, occ inoc, tr brit yel min flor,
hrit vel min flor mod oil cut 80% Mrlst 1 mod fast oil cut, 80% Chk, 20% Mrlst
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1 On gas buster 1
1000 1000
1dool 1dool
1000) 1000)
10 10
i i
100 100
v v
1do 1do
100 100
9800 9850 9900 9950 10000
5150 TVD MD 9828 TVD 5866.87 MD 9919 TVD 5865.44 5150 TVD
INC 91.39 AZ 180.86 INC 90.42 AZ 181.03
V5443183 VS 4522.48

(a)
SiSSs

(a)
S

9800-9900 Chk It gy, banded, sft-sl frm,
sh blky-sh plty, tr Mrist dk gy, sft-frm,
sh blky, occ inoc, tr brit yel min flor,

9900-10000 Chk It gy, banded, sft-s
frm, sb blky-sb plty, abnt MrIst dk gy,

mod fast oil cut. 80% Chk. 20% Mrlst

sft-frm, sb blky, occ inoc, rr brit yel min
flar mnd fact nil c11it EN0A Chle BENO0/A
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On gas buster
10
1000
1000
1000)
10
Wt 10.4
C1=57.9 Vis 44
‘ 1
C2=22.1 100
C3=9.9 iy
C4=10.1 100
I 100
10050 10100 10150 10200
MD 10011 TVD 5866.77 MD 10102 TVD 5870.84 MD 10193 TVD 5873.76
INC 87.92 AZ 179.67 INC 86.95 AZ 178.77 INC 89.38 AZ 178.87
VS4614.21 VS4704.98 VS 4795 82
0.
— . -
UER R R R R R R R R R R R A S R U S R R s s
10000-10100 Mrst dk gy, frm, blky-sh 10100-10200 Mrlst dk gy, frm, blky-sb
blky, occ Chk It gy-mott, sft, sb blky, blky, occ Chk It gy-mott, sft, sb blky,
occ inoc, tr brit yel min flor, mod oil xggy@gfﬁiﬂ&wﬂm“°ﬁ
, 60% , 40%
cut, 65% Mrist, 35% Chk | , \ | |
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1000
1000
10
C1=54.1 Wt 10.5 |
C2=215 Vis 43 100
C3=12.8 iy
C4=11.6 140
| | 100
10250 10300 10350 10400 101I
MD 10285 TVD 5875.84 MD 10376 TVD5877.27 5150 TVD MD 10438 TVI
INC88.02 AZ174.2 INC 90.18 AZ 173.78 INC91.14 AZ ]
VS4887.76 VS4978.69 VS5040.64
5650
= Al — - had = T T = T T
R SR B i S St B B S i B R O S R R A i L e i
|
10200-10300 Mrist dk ay. frm b”(y-Sb 10300-10400 Mrlst dk gy, sft-frm, sb 10400-10500
b”(y abnt Chk It gy-mott’sft ’Sb b”(y b”(y, Chk It ay, banded, sft-sl frm, sh b”(y, Chk It o)
occ inoc, tr brit yel min flor, sl oil cut, blky-sb pity, oce inoc, rr brit yel min blky-sb plty, ¢
REOA Mrlet 2E04 Chle I | | flor, sl oil cut, 70% Mrlst, 30% Mrlst | flor, sl oil cut
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12/26/2013

150

10500

10550

10650

I
) 5876.56
74.45

MD 10499 TVD 5875.26
INC91.3AZ 17834
VS510162

MD 10560 'IlVD 5873.18
INC92.6 AZ181.24
VS5162.45

5150 TVD

MD 10621 TVD 5870.76
INC 91.96 AZ 181.12

V§5223.15

5650

4H

4H

1H

| |
Mrlst dk gy, sft-frm, sb
/, banded, sft-sl frm, sh
)cc inoc, rr brit yel min

[ | [ [
10500-10600 Mrlst dk gy, sft-frm, sb
blky, Chk It gy, banded, sft-sl frm, sb
blky-sb plty, tr inoc, rr brit yel min flor,

'80% Mrlst, 20% Chk

sl oil cut, 65% Mrlst. 35% Chk |

10600-10700 Mrlst dk gy, sft-frm, sb
blky, Chk It gy, banded, sft-sl frm, sb
blky-sb plty, tr inoc, rr bent, rr brit yel
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On gas buster
1
1000
1dod
1000
Wt 10.6 10
Vis 47
C1=54.1
C2=21.5 1
C3=12.8 }SO
L[] 100
10700 10750 10800 10850
MD 10682 TVD 5868.89 MD 10742 TVD 5869.12 5150 TVD MD 10833 TVD 5873.43
INC 91.54 AZ 182.04 INC 88.03 AZ 182.68 INC 86.54 AZ 182.22
VS5283.84 VS5343.47 V554338

5650

10700-10800 Mrlst dk gy, sft-frm, sb
blky, Chk It gy, banded, sft-sl frm, sb

10800-10900 Chk It gy-mott, sft-sl frm,

blky-sb plty, tr inoc, rr bent, rr brit yel

sh blky, tr MrIst dk gy, frm, sb blky, rr
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Wt 10.6

Vis 46

C1=54.1

C2=215
C3=12.8

C4=11.6

10900

10950

11050

11100

MD 10925 TVD 5879.62
INC 85.75 AZ 181.78

VS§5525.1

5150 TVD

MD 11017 TVD 5885.49
INC 86.93 AZ 18156
VS5616.47

5650

10900-11000 Chk It gy-mott, sft-sl frm,

sh blky, tr MrIst dk gy, frm, sb blky, rr

11000-11100 Chk It gy-mott, sft-sl frm,

sh blky, tr MrIst dk gy, frm, sb blky, rr
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170
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11150

11200

11250

11300

I T

D 11108 TVD 5889.96
IC87.43AZ181.31
55706.96

MD 11199 TVD 5893.31
INC 88.36 AZ 180.55
VS5797 57

INC89.11AZ181.15
VS§5889.22

MD 11291 TVD 5895.34

5650

44

44

1
4H4

E(EIE|

{444
4H4

4H4

{444
| R

| | | |
11100-11200 Chk It gy-mott, sft-sl frm,
sh blky, tr MrIst dk gy, frm, sh blky, occ

11200-11300 Chk It gy-mott, sft-sl frm
sh blky, tr MrIst dk gy, frm, sb blky,

inoc frag, mod oil cut, 80% Chk, 20%
Mrlstl | |

occ-abnt inoc fraq, mod oil <I:ut, 60%

~LLl. AAN7 AAal — o
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L 1000 /|
v 10e! \ o — //
B | | 11 10e5) . \
T \v d L+ | ta - - B B T
BE=2 N=un T P=s
V i ;jzd/ \\\ /:ﬁ/
G (Unit) 4
(o1} unitsu \:t::jf/
N
10
1000 On gas buster
1000
1000)
1
C1=54.1
Wt 10.6 100 C2=215
Vis 45 N C3=12.8
100 C4=11.6
100 L1
11350 11400 11450 11500 11"
MD 11382 TVD 5895.68150 TVD MD 11473 TVD 5893.89
INC 90.46 AZ 181.48 INC 91.79 AZ 182.11
VS5979.84 VS6070.36
5650
s R N P EE SIS TR LR R SRS PR AR RS PR LR
T T T T T T v-1'r T T T T T T T T B fr B B | T e w'wvwﬂw"nnﬁfw F
11300-11400 Mrlst dk gy, sb blk, frm, 11400-11500 Mrlst dk gy, sb blk, frm, 11500-11600 Chk |
abnt Chk It gy-mott, sft-sl frm, sb biky, abnt Chk It gy-mott, sft-sl frm, sb blky, sb blky, tr Mrlst dk
occ inoc frag, tr bent, tr brit yel min | occ-abnt inoc frag, rr cht, tr bent, tr blrit | inoc frag, rm bentLl
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1ded]
~LL ] ” ] No gas data, p:
~ i aun TN, shaker screen
] ~— ] N I N A |__=silicone
~ - N 1
1o | [T \u/ T L \\\ s
T0e! N " N L1
] ] N 5 vim = A
10e ~! BE \
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10 T
1000
1dool
1000)
10
I Wt 10.6
100 Vis 45
v
1do
100
50 11600 11650 11700 11750
MD 11565 TVD 5889.83 5150 TVD MD 11656 TVD 5885.76 MD 11747 TVD 5882.79
INC 93.27 AZ 182.12 INC 91.86 AZ 180.55 INC 91.88 AZ 179
VS 6161.76 VS 6252.28 VS 6343.03
47' Fault-moved
5656 wellbore into N250
e R e L R S
= - . T T T 18 mu— T = T3 - =t
B = TR Ty A T e I I I r I D s w I o TwBim Do
11600-11700 Mrlst dk gy, sb blk, frm, tr 11700-11800 Mrlst dk gy, sb blk,
tgy-mott, sftsl frm, Chk It gy-mott, sft-s| frm, sb blky, tr tr Chk It gy-mott, sft-sl frm, sb blk
gy, frm, sb biky, occ inoc frag, tr bent, tr brit yel min flor, s inoc frag, tr bent, tr brit yel min flo
T brit yel min flor, rr | | oil cut, 80% Mrlst, 20% Chk | | oil cut, 90% Mrlst, 10% Chk |
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11800-11900 Mrist dk gy, sb blk, frm, tr
Chk It gy-mott, sft-sl frm, sb blky, tr
inoc frag, tr bent, tr brit yel min flor, sl

11900-12000 Mrlst dk gy, sb blk, frm, tr
Chk It gy-mott, sft-s| frm, sb blky, tr |
inoc frag, tr bent, tr brit yel min flor, sl

oil cut, ?0% Mrlst,llo% Chk |

oil et 9004 Mrlet 1004 Chlk
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TG (Units) ~N—_ 6
Q1 (unfit: \ QL
\," ) \lsp \"‘ 1t
g3yt T
CA-fmiit: Siaicl

10 10
1000 1000
1000 1000
1000) 1000)
14 Wt 10.6 14
Vis 48
1 1
100 12/27/2013 100
v v
100 100
100 100
12000 12050 12100 12150 12200
T T T T —
5150 TVD MD 12022 TVD 5872.05 MD 12114 TVD 5868.46 5150 Tyip 1
INC 91.63 AZ 178.32 INC 92.84 AZ 177.64 INC 9
VS6617.59 VS6709.47 VS 68

TOH for mud motor at

12080' on 00:07; 12/27/2013,
pose Resume drilling at 17:05; 5650
12/27/2013

T 7 T T 'rr"T'rrITr"T'rrv T T 1T T T hr b T Nm| TEAr lr ™ 7 I = ™ T T =" 1T T 'rr'""rrlrr'""rr T T 1T T~ hr b b T T
eyl gr e e wg|e e Y wg e e g ow T w e e g T w e T ow fow e w I w o | w2 ow gl w7 e w e g I w Eow T w g
I I |
12000-12100 Mrlst dk gy, sb blk, frm, tr 12100-12200 Mrist dk gy, sb blk, frm,
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