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Measured Depth Log

Horsetail 08B-1711

05-123-41452-00

Sec 8-T10N-R57W

05-123-41452-00 Region: Redtail Field
7/2/2016 Drilling Completed: 7/6/2016
Lat.: 40.859783 Long.: -103.773206

4890 K.B. Elevation (ft): 4911
5003 To: 15804 Total Depth (ft): 15804
Niobrara A
Water Based Mud
Printed by HORIZONTAL.LOG from WellSight Systems 1-800-447-1534 www.WellSight.co

OPERATOR

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

GEOLOGIST

Brian Reddick and Todd Nakata
Acme Geologic Consulting

108 Berry Street

Little Rock, AR 72205



Drilling Company

Unit Drilling Company
Rig 409

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

Comments

Lithologies and tops at drilled depths, not corrected to elogs. Where the well bore gas is 100% methane, the C1 line is moved to 85% for graphical
purposes only.
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1
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7800 7850 7900 7950 80
900 TVD | D 7811 TVD 5649.18 MD 7905 TVD 5645.06
Sub Sea (+1R) |NC 94.19 AZ 180.53 INC 90.83 AZ 180.75
VS 2158.94 DL 1.91 VS 2252.83 DL 3.59
5550
(-638)
7750-7900 Chk It gy-gy, mottled ip, sb 7900-8050 Chk It gy-gy, mottled ip, sb
blky-sb plty, sft, rr mrist, med-dk gy, sb blky-sb plty, sft, rr mrist, med-dk gy, sb
plty-sb blky, slow cut, 90% chk, 10% plty-sb blky, slow cut, 90% chk, 10%
mrist mrist
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1000 100
1000 1d00]
000 1
000! 1
50.2% Methane
" 23.6% Ethane 1
100 14.2% Propane 100
1' ; 12.0% Butane 1' ;
100 L[] 100
00 8050 8100 8150 8200
T T T T ™
MD 7999 TVD 5645.21 MD 8093 TVD 5646.33 MD 8187 TVD 5646.170 TVD
INC 88.98 AZ 179.78 INC 89.65 AZ 179.36 INC 90.55 AZ 179.13P Sea (+1p)
VS 2346.83 DL 2.22 VS 2440.82 DL 0.84 VS 2534.81 DL 0.98
5550 5550
(-638) (-638)
b s - o bl s bl s - s - s - o - s - s L s - s - o T T - T e g T - T - - T -
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8050-8200 Chk It gy-gy, mottled ip, sb
blky-sb plty, sft, rr mrist, med-dk gy, sb
plty-sb blky, slow cut, 90% chk, 10%
mrist
6200 6200
-1288 -1288
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8250 8300 8350 8400
MD 8282 TVD 5644.38 MD 8375 TVD 5643.14 900 TVD
INC 91.61 AZ 178.69 INC 89.93 AZ 180.32 Sub Sea (+1p)
VS 2629.77 DL 1.21 VS 2722.75DL 2.52
5550
(-638)
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8200-8350 Chk It gy-gy, mottled ip, sb 8350-8500 Chk It gy-gy, mottled ip
blky-sb plty, sft, rr mrist, med-dk gy, sb blky-sb plty, sft, rr mrist, med-dk ¢
plty-sb blky, slow cut, 90% chk, 10% plty-sb blky, slow cut, 80% chk, 2(
mrist mrlist
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49.80/0 Methane 48.3% Methane
23.0% Ethane | 1 9
o, 23.1% Ethane
14.3% Propane 100 o
12.9% Butane tolo 14.4% Propane
. 130 14.2% Butane
| | | 100 | 110
8450 8500 8550 8600 8650 ‘
MD 8470 TVD 5641.96 MD 8564 TVD 5641.39 4900 TVD It
INC 91.49 AZ 180.79 INC 89.2 AZ 179.95 Sub Sea (+1p) N
VS 2817.74 DL 1.72 VS 2011.73DL 2.6 \Y
8552' MD, 25' Fault from 86
N100 to Sharo gs Sy
 sb 8500-8650 Mrist med-dk gy, sb
y, sb blky-blky, frm, slty ip, rr chk It-med gy,
sb blky-sb plty, sft, mottled, abnt orng
bent with bri yel flor, dis pyr, 85%
mrlst, 10% chk, 5% bent

T
T
s
s
T
o
4 0 et
[~ N
/i RO e
r SammatAPf)
,__./" Vg I~ r. I -"v\ N/ PP
v “ , \
AN AANNANASN-INANANAAAA a¥s ANANANNAANANN /| P P NS L PN o =
8.




10e4]
10e6)
1de6]
N\-\-\- ’d”— \;I‘U’e-e”/— A\ - N
— N T | RS L \/ pEEnE T
] T0¢e! e i i AL
I —— - —— {105 = e .
N SENEANEE=SEECENEnE e [ \
-
TG (Units)
C1 (unjits %
S e =
U9 T !I:
10
100
1000]
1000
1
1
100
gquU
1ﬂo
100
. 8700 8750 8800 8850
D 8658 TVD 5641.64 MD 8753 TVD 5639.58 4900 TVD MD 8847 TVD 5638.6
IC 90.49 AZ 180.88 INC 92. AZ 182.01 Sub Sea (+1p) INC 89.2 AZ 178.05
S 3005.72 DL 1.69 VS 3100.67 DL 1.99 VS 3194.63 DL 5.16
66" MD, 19' from Sharon
T e e s = 7
= o TrTrTrTerrTrTrwTerrTrTerererrw:T::“_
8650-8800 Mrist med-dk gy, sb 8800-8950 Sitst med-dk gy
blky-plty, frm, abnt bent orng, sb blky-plty, frm, sl calc, shr
blky-plty, sft, occ dis pyr, bri yel flor, plty-sb blky, frm, non calc
60% mrlst, 40% bent ala, 60% sltst, 30% sh, 10
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1
M 51.8% Methane
100 22.7% Ethane |
g0 12.9% Propane
1ﬂ° 12.6% Butane |
100 I |
8900 8950 9000 9050
MD 8941 TVD 5638.9 4900 TVD MD 9035 TVD 5638.29
INC 90.43 AZ 179.05 Sub Sea (+1p) INC 90.32 AZ 179.04)
VS 3288.6 DL 1.69 VS 3382.58 DL 0.12

S S

aT aT
T oo ™ | T

ar

T

/, sb
ned-dk gy,
. abnt bent

8950

% bent

-9100 Slitst med-dk gy, sb
blky-plty, frm, sl calc, sh med-dk gy,
plty-sb blky, frm, non calc, abnt bent
ala, 80% sltst, 15% sh, 5% bent

6200

(-1288)
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100
1'33
100
00 9150 9200 9250 9300
MD 9129 TVD 5637.58 4900 TVD MD 9223 TVD 5636.69

INC 90.54 AZ 178.48 Sub Sea (+1p) INC 90.54 AZ 178.09
VS 3476.56 DL 0.65 VS 3570.51 DL 0.42

9100-9250 Slitst med-dk gy, sb 9250-9400 Sit:

blky-plty, frm, sl calc, sh med-dk gy, blky-plty, frm,
plty-sb blky, frm, non calc, occ bent plty-sb blky, fr
ala, slow cut, 80% sltst, 20% sh ala, slow cut,

6200
(-1288)
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1
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23.5% Ethane I
:go 12.5% Propane
10 10.0% Butane
hio L]
100
9350 9400 9450 9500
] T T T T
D 9318 TVD 5636.95 900 TVD MD 9412 TVD 5637.91 MD 9506 TVD 5637.61
IC 89.14 AZ 179.34 Sub Sea (+12) |NC 89.7 AZ 179.27 INC 90.66 AZ 179.54
S 3665.48 DL 1.98 VS 3759.47 DL 0.6 VS 3853.47 DL 1.06

9455' MD, 33' from P350 to
N100

aT aT
aT aT

i ™
'rr-rr'rr

i i
'rr-"-'rr

st med-dk gy, sb 9400-9550 Chk It-med gy, sb blky-sb

sl calc, sh med-dk gy, plty, sft, mottled ip, tr orng bent, abnt
m, non calc, occ bent mrist med-dk gy, sb blky-plty, frm, slow
80% sltst, 20% sh cut, 80% chk, 20% mrist
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9550 9600 9650 9700 9750
WD 9600 TVD 5634.78 MD 9695 TVD 5631.92
FINC 92.79 AZ 179.66 INC 90.66 AZ 179.95
VS 3947.41 DL 2.27 VS 4042.37 DL 2.26
5550
(-638)
B
T T T aT B T aT aT T T T T T T
- T4 " YT T T Fkck T r T~ "7 rrTr~ F’FTFTyr T T T FkCrFrYrT T T "fr rYr Fk’crYr T fN!TY T T T rFrrTrTr T T T T T T TN T T
9550-9700 Chk It gy-gy, mottled ip, sb 9700
blky-sb plty, sft, rr bent, rr mrist | blky-
med-dk gy, sb plty-sb blky, slow cut, med-
90% chk, 10% mrlist 80%
6200
1288
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9800 9850 9900 9950 ‘
MD 9790 TVD 5632.270 MD 9884 TVD 5634.68 It
INC 88.92 AZ 180.51€2 (+1) INC 88.14 AZ 179.37 N
VS 4137.36 DL 1.92 VS 4231.33 DL 1.47 v
5550
(-638)
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-9850 Chk med-it gy, mottled ip, sb 9850-10000 Chk med gy-gy, sb blky-sb
sb plty, sft, rr bent, rr mrist, | plty, mottled ip, dk lam, sft, rr Mrist,
dk gy, sb plty-sb blky, slow cut, med-dk gy, sb plty-sb blky, slty, rr bent,
chk, 20% mrist rr pyr, slow cut, 80% chk, 20% mrist
6200
1288
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48.4% Methane
1 23.5% Ethane
1% 15.7% Propane
% 12.5% Butane
1 [LILT 1
. 10000 10050 10100 10150 10:
D 9978 TVD 5636.95 900 TVD MD 10072 TVD 5637.44 MD 10166 TVD 5639.44
IC 89.09 AZ 180.42 Sub Sea (+1p) INC 90.32 AZ 180.49 INC 87.24 AZ 180.16
S 4325.3 DL 1.51 VS 4419.29 DL 1.31 VS 451326 DL 3.3
5550
(-638)
T T aT T aT aT T T T T T aT B T T T T
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10000-10150 Chk It gy-med gy, blky-sb
plty, mottled, dk lam, sft, rr Mrist,
med-dk gy, plty-sb blky, sity, tr bent
orng, rr pyr, slow cut, 80% chk, 20%
mrist

o
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1000 100!
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000 1
000! 1
[ 1
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U guU
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200 10250 10300 10350 10400
4900 TVD MD 10261 TVD 5643.82 MD 10355 TVD 5647.33 900 TVD
Sub Sea (+1p) INC 87.47 AZ 179.88 INC 88.25 AZ 179.67] Sub Sea (+12)
VS 4608.16 DL 0.38 VS 4702.09 DL 0.86
5550 5550
(-638) (-638)
E E = E
i AL (R A A [E A L e A e [ ! Ll L L L) S S LS SR LA L L SR ) AL L.
10150-10300 Chk It gy-med gy, blky-sb 10300-10450 Chk It gy-med gy, blky-sb
plty, mottled, dk lam, sft, rr Mrist med plty, mottled, dk lam, sft, rr Mrist med
gy, plty-sb blky, slty, rr bent orng, slow gy, plty-sb blky, slty, rr bent orng, slow
cut, 90% chk, 10% mrist cut, 90% chk, 10% mrlist
6200 6200
1288 1288
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0450

0500

10550

10600

MD 10450 TVD 5649.86
INC 88.7 AZ 179.05
VS 4797.05 DL 0.81

MD 10544 TVD 5649.98
INC 91.16 AZ 179.1
VS 4891.03 DL 2.62

900 TVD
Sub Sea (+1R)

aT
aT
T o T

e T o ]
L

10450-10600 Chk It gy-gy,

mottled, dk lam, sft, rr Mrist med gy,

plty-s

cut, 9

b blky, slty, rr bent ol
0% chk, 10% mrist

blky-sb plty,

rng, slow
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10650 10700 10750 10800 10850
] T T T T
D 10638 TVD 5646.83 MD 10732 TVD 5643.14 900 TVD MD 10826 TVD 5642.62
IC 92.67 AZ 178.54 INC 91.83 AZ 177.87 Sub Sea (+1p) INC 88.81 AZ 177.83
S 4984.95 DL 1.71 VS 5078.83 DL 1.14 VS 5172.75 DL 3.2

T aT aT aT aT aT
u aT aT aT aT aT aT T aT aT aT
bt T o+ T o+ T | T o 7T T oo T he T o T T

10600-10750 Chk It gy-gy, blky-sb plty, 10750-10900 Chk It gy-gy, blky-sb plty,
mottled, dk lam, sft, rr Mrist med gy-dk mottled, dk lam, sft, rr Mrist med gy-dk
gy, plty-sb blky, slty, tr bent orng, slow gy, plty-sb blky, sity, tr bent orng, slow
cut, 8

0% chk, 20% mrist cut, 80% chk, 20% mrist
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50.3% Methane
1 24.0% Ethane
100 13.9% Propane
1' ; 11.8% Butane
130 HENEEN 7/5/2016
10900 10950 11000 11050
MD 10918 TVD 5643.18 900 TVD [ D 11010 TVD 5640.91
INC 90.49 AZ 178.59 Sub Sea (+12|NC 92.34 AZ 178.03
VS 5264.7 DL 2| VS 5356.63 DL 2.1

aT aT
aT aT aT aT
T T =+ T | T o 7T

10900-11050 Chk It gy-med gy, blky-sb
blky, mottled, dk lam, sft, slty ip, rr
Mrist med gy-dk gy, plty-sb blky, slty, rr

bent orng, slow cut, 80% chk, 20%
mrlist
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U9 s
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1000
1
1000
100
1
100
gquU
1ﬂo
100
11100 11150 11200 11250 '11:l
MD 11101 TVD 5637.95 MD 11192 TVD 5638.41 MD 11284 TVD 5641.
INC 91.39 AZ 180.68 INC 88.03 AZ 182.22 (+1P) INC 88.14 AZ 182.03
VS 5447.57 DL 3.09 VS 5538.52 DL 4.05 VS 5630.41 DL 0.22
5550
(-638)
B E E
T T T T T aT T T T T T T aT B aT
r-T"7Trr-r- F- Ty r- - "!T’c rrFkF rTrr T "7 rr FcyFr T - ! T FkFErYrTrT T T TfYfTTT T rrFkercrYry T T fMfT T rTrrFr T T T T T T T T
l1)|1'?50-11tﬁog %rl‘(kl It gy-r;edltgyy: bIky-slb 11200-11350 Chk It gy-gy, blky-sb blky,
y, mottled, dk lam, sft, slty ip, rr mottled, dk lam, sft, rr Mrist med gy,
Mrist med gy-dk gy, plty-sb blky, slty, plty-sb blky, slty, grdg to chk, rr bent
grdg to chk, rr bent orng, slow cut, 80% orng, mod cut, 90% chk, 10% mrlist
chk, 20% mrist
6200
1288
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Wt 10.2
Vis 36
1
100
U
100
100
300 11350 11400 11450 11500
F T T T T
8 MD 11375 TVD 5645.24 900 TVD MD 11467 TVD 5648.86
INC 87.13 AZ 182.7§ Sub Sea (+1p) INC 88.36 AZ 182.29
VS 5721.25 DL 1.37 VS 5813.09 DL 1.43
5550
(-638)
E
w oo | T ogh T T gn W o W W o i g W T T n T I g T W o T D W o i T o T T T [an T op | g T W oL W T W o i DT Do o T o W o
11350-11500 Chk It gy-gy, blky-sb blky,
mottled, dk lam, sft, rr Mrist med gy, sb
blky, slty, grdg to chk, mod cut, 90%
chk, 10% mrist
6200
1288
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11550 11600 11650 11700
MD 11558 TVD 5652.8 900 TVD MD 11650 TVD 5657.76
INC 86.68 AZ 181.46 Sub Sea (+1p) INC 87.13 AZ 180.53
VS 5903.95 DL 2.06 VS 5995.8 DL 1.12
R aT . aT . b . o . b . aT . b . aT . b . aT . | . aT . b . aT . b . o . b . aT . b . aT . I . aT . BTr . aT .
E|
S S e B St et R e e G B E et e i S s P
11500-11650 Chk It gy-med gy, blky-sb 11650-11800 Chk It gy-med gy, bl
blky, mottled, dk lam, sft, rr Mrist med blky, mottled, dk lam, sft, rr Mrist
gy, sb blky, slty, grdg to chk, rr pyr, gy, sb blky, slty, grdg to chk, rr b
mod cut, 80% chk, 20% mrist mod cut, 80% chk, 20% mrist
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15300 15350 15400 15450
MD 15307 TVD 5644.62 MD 15398 TVD 5640.82
INC 92 AZ 181.38 INC 92.79 AZ 180.79
VS 9650.84 DL 2.57 VS 9741.74 DL 1.08
5550
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15250-15400 Chk It gy-gy, blky-sb plty, 15400-15550 Chk It gy-gy
mottled, dk lam, sft, tr Mrist med gy, sb mottled, dk lam, sft, rr Mr|
blky, frm, rr bent, med cut, 80% chk, blky, frm, rr bent, med cut
20% mrlist 10% mrlst
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15500 15550 15600 15650 15’
MD 15490 TVD 5637.65 MD 15581 TVD 5635.05 [4900 TVD MD 15672 TVD 5630.72
INC 91.16 AZ 180.62 INC 92.11AZ 181.17 Sub Sea (+1p) INC 93.35 AZ 181.45
VS 9833.68 DL 1.78 VS 9924.63 DL 1.21 VS 10015.5DL 1.4
5550
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, blky-sb plty, 15550-15700 Chk It gy-gy, blky-sb plty,
st med gy, sb mottled, dk lam, sft, rr Mrist med gy, sb
, 90% chk blky, frm, rr bent, med cut, 90% chk,
10% mrlst
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57.5% Methane
22.8% Ethane

10.7% Propane
9.0% Butzne

700
MD 15748 TVD 5625.28 900 VD 15804 TVD 5620.53
INC 94.86 AZ 181.64 Sub S|NC 94.86 AZ 181.64
VS 10091.27 DL 2.
reached at 04:06
6

15700-15804 Chk It gy-med gy, blky-sb
ed, dk lam, sft, tr Mrist med

gy, sb blky, frm, rr bent, med cut, 80%
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