Well Name:

Location:
License Number:

Spud Date:

Surface Coordinates:

Bottom Hole
Coordinates:

Ground Elevation (ft):
Logged Interval (ft):
Formation:

Type of Drilling Fluid:

Company:
Address:

OOLSBY BROTHERS
and associates, Iinc.
575 Union Blvd, Suite 208

Lakewood, CO 80228
303-945-2860 Office

Geological Wellsite
Supervision

e

PETCO

www.goolshybrothers.com

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

Paragon 9N-31HZ
Section 6 TIN R65W, Weld County, CO.
API: 051-12338539 /AFE: 2088985
January 13, 2014
422' FSL & 330' FEL Sec. 6 T1N R65W
Lat: 40.074414 N Long: -104.69832 W
2197 FSL & 750' FEL Sec 31 T2N R65W
Lat:40.093593 N Long:-104.699797
4975' K.B. Elevation (ft):
6600' To: Total Depth (ft):
Niobrara B
LSND (Polymer-Water)

Printed by WellSight Log Viewer from WellSight Syst

Region:
Drilling Completed:

Wattenberg
January 22, 2014

4992'

14227 14227

ems 1-800-447-1534 www.WellSight.com

OPERATOR

Anadarko Petroleum Corporation
Granite Tower - 1099 18th St, Ste 1800
Denver, CO 80202

CO Geologist, Tom Birmingham.




GEOLOGIST

Name: Hank McCroskey/George Bejan
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbyb  rothers.com)
Address: 575 Union Blvd.
Suite 208,
Lakewood CO. 80228

MWD Gamma:

casing: 7", 26# HTP 110 DQX
liner: 4 1/2", 11.6# HTP 110 LTC DQX

Comments

1) Drilling Contractor: H&P 311
Pumps 1 & 2: Gardner Denver PZ 11 6" x 11" (. 0914 bbl/stk)
Rig Manager: Jack Truett, James Baggett.
Drillers: Michael Munroe, Christopher Moore,  Kenneth Jones, Christopher Beckstead.

2) Company Man: Doug Blair, David Wells

3) Mud Company: Halliburton, James Steen

4) Directional Drilling: Scientific Drilling
Directional Drillers: John Noakes, | an Ensell
MWD: Joshua Denning, Mohamed Sharker

5) Gas Equipment: Mudlogging Systems Inc.
by Terra Services
Redbox # ML-419
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OTHER SYMBOLS

I%AMPLE SHOWS POROSITY TYPE 1 Pinpoint Angular

Even

Near even
Spotted/patchy
Very spotty
Questionable
Dead
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Earthy
Fenest
Fracture
Inter
Moldic
Organic

Vuggy

ROUNDING
Rounded

Subrnd
Subang

SORTING

well

Moderate
Poor
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Total gas (units) i i ROFROT 0-55 | 8 A
GR (API) —_— [Taliogs tints) PP 30255
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Depth 6600
Buster
6400 VD MD 6486 TVD 6445.16 MD 6533 TVD 6492 11— F—— MD 6580 TVD 6538.87 [6500 TVD MD 6627 TVD 6
INC 0.92 AZ 39.74 INC 421 AZ 357465 ———F=— INC 7.35 AZ 352,94 INC 9.57 AZ 35¢
——— VS-346.04
Bit#1 - 8 3/4" SMITH, SN: SDI611; E E—EE
JETS 5x16, 6x16; W/MWD GR/SURVEY N — T
BHA & Dir MM (1.5°) 0.28 RPG., IN @ [ —— —
1121"; OUT @ 3003"; DRILLED 1182 FT PIERRE SHALE = ——
IN HR'S: 39 AVG ROP 165.15 FT/HR. D \_—_
— SH (100%): md -md dk gry, gry brn, blky, sb c
Begin 50’ Samples @ 6550" = [ = K;,angrm, fnly sdy ip wlocc strngrs, non cal
Drilling in Lower Pierre Shale. KOP 6503' MD —— =

Well Bore Cross Section

A50.

/

ariy

SH (100%):

[

md gry bm, blky, fn -grtty txt,

fnly sdy ip wiocc strnrs, non calc.

e Weld County, CO

Anadarko Petroleum Corporation
PARAGON 9N-31HZ |
SE/SW Sec. 6 TIN 65W

API #051-12338539
GL: 4975' KB: 4992'

SH (100%): md bm gry, blky, fn -sb cs txt, sdy ip

grdng occ nto v slty ss
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MD 6675 TVD 6632.58
INC 11.05AZ 355.71
VS-337.47

MD 6722 TVD 6678.36
INC 15.01 AZ 354.46
VS-326.91

INC 19.46 AZ

MD 6769 TVD 6723.24

357.14

6700 TVD

MD 6816 TVD 6766.86
INC 24.15 AZ 355.6
VS-295.61

SH (100%) |
shblky- blky
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sity wcly fil, non sl calc, fri,

, pred
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SH (100%) It gy-gy-
pred sbblky- blky, rrsity wcly fil,
sl calc, fri, abd pyr, NFSOC.
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SH (100%): md gry brn, blky, sb cs -occ fn txt,

md frm, grtty wiocc ss
non-sl calc, pale sl stn

mg.

ntrbd, tr fn carb inclu,

mg cut dull ylsh/gn resid

SH (100%) It gy-gy-dk gy, sft- hd,
pred sbblky- blky, rrsity wcly fil,
calc, fri, abd pyr, NFSOC.
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MD 6863 TVD 6809.02 MD 6910 TVD 6850 MD 6958 TVD 68902@::_— 6900 T\WID 7005 TVD 6927.64 MD 7052 TVD 6962.18
INC 28.28 AZ 353.33 INC 30.35 AZ 355.8 INC 35.01 AZ 2.45%_ : INC 40.15 AZ5.08 INC 45.22 AZ5.67
VS-252.05 VS-226.18 = — 1 VS-197.6 VS-165.88
S — F —
S SHARON SPRI
SH (100%) It gy-gy-dk gy, frm- hd, mod wcmt, ——— MD; 7005' TVD
pred sbblky- blky, rrsity wcly fil, non-slcal ¢, — |
fri, NFSOC. - —
= SH (100%) gy-dk gy, frm
— — shblky- blky-rr spity, w cly
e NFSOC.
Scale Chang £0 ]

ot

. 6950

= SH (100%) gy-gy-dk gy, frm- hd, mod w cmt, pred
= sbblky- blky, rrslty wcly fil, non- slcalc, fri

1(100%) It gy-gy-dk gy, frm- hd, mod w cmt,
ed sbblky- blky, rrsity wely fil, non-slcal ¢,
‘abd pyr, NFSOC.

NFSOC.

SH (100%) gy-dk gy, frm- hd, mod w ¢
shblky- blky-rr spity, w cly fil, non calc, fri,
NFSOC.

—
=
T 9P O

=
s
==

=

C1 (unil

gt




[ ] 500
WOB 43 1000p
vV o) 2
ROT 0-41 TN n
PP 3622 3 PR
SPM 75-78 f l MM/ - V;‘as"fm S N A NN
A\ Ya N - 'S LA I o it e 1
- ” > 7 \/ / J i é N7 \ 3 S: ﬁ *ss \‘\/‘ W > e N
Y [ A~V NAN o md X /
|'7) < b »
= \ AT I~ N o LA\ =1 ™
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MD 7099 TVD 693 61 | MD 7146 TVD 7021.38 MD 7193 TVD 7045.65 MD 7241 TVD 7068.37 MD 7288 TVD
INC 50.79 AZ 3.7 2N INC 56.74 AZ2.73 INC 61.07 AZ 138 INC 62.42 AZ 1.02 INC 66.35 AZ :
5-131.08 — V5-93.25 VS-53.04 V5-10.77 VS316
e
NGS @ 7119 — NIOBRARA"A" @ 7181' MD;
; -2030' SS. = 7039' TVD; -2064' SS.

hd, mod w cmt, pred
fil, non calc, fri,

CHALK (70%) gy-gybm, frm-hd, sbblky-sbplity,
clyey, carb inthd, occ Ise crm bent, tr calc foss
frag, rthy, no flor, simlky cut, bribliyelresid ~ mg.
MARLST (30%) gy-dkgy, frm-hd, sbplty, carb

spks intbd.

SH (100%) gy-gybrn, frm-hd, sbblky-pity , ,rr

splty ip, rthy& occ wxy ip, carb thru, occ frc,
cleit fre fill, Ise dism mica, scat dk pel mat, sl

r T T T
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CHALK (50%) It gy-gybrn, frm-hd, micrxIn- v-f

MRLST (60%) gy-gysh bn, frm-hd, sbplty, spity
ip, carb, rthy& rr shwxy ip, abdn Ise nod pyr.
CHALK (40%) gy-gybm, frm-hd,micrxIn- v-f xIn,
plty-shblky, w/ scat dk pel mat, calc, spty cut

flor, wk v sl strmg cut dull ylsh/gn resid mg.

calc, pale v sl strmg cut dull ylshign resid mg. xIn, sbplty/sbblky, mrly, w/ scat dk pel mat, calc, — —
spty dry cut flor, wk miky strmg cut dull ylsh gn Mo T %\":
resid rng. MRLST (50%) gy-gysh bn, frm-hd, o
micrxIn- v f xIn, sbplty occ spity, carb, rthy& it ™ T
shwxy ip, occ calcite, abdn nod pyr. ™
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. 2 ) I Off bottom for stack
| ROVl test, 7448 md
MNh \ AT A\ ,-A_ e | PP 3950-3975 \.A_ P11 A\ | R
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7088.69 = MD 7335 TVD 7105.95 MD 7382 TVD 7119.847100 TVD MD 7429 TVD 7130.2 MD 7476 TVD7137.32  MD 7498 TVD 7139.44
59.83 IINC 7054 AZ 3§9.92 INC 75.08 AZ0.61 INC 79.44 AZ0.98 INC 83.14 AZ0.68 INC 85.81 AZ0.98
. VS120.19 VS166.02 VS212.46 VS 234.36
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[——MRLST (50%) gy-gysh bn, frm-hd, sbplty, spity / T b T T T e T - - - - -
ip, carb, rthy& ir shwxy ip, abdn Ise nod pyr. 1 —— — T T .
CHALK (50%) gy-gybm, frm-hd, micrxIn- v-f xIn, NIOBRARA"B" CHALK TOP : 5—,,;—_—,—.“.:r w T Tkl T o
plty-sbblky, w/ scat dk pel mat, calc, spty cut @ 7392' MD. 7122' TVD i IR LN (e - A 4 o T T
flor, wk v sl strmg cut dull ylsh/gn resid mg. ) J L LLE e e I
'2122I TVD SS. Fe ™ rr-n-—'rr.
Sdale Change | | 21
7150 | | e
MRLST (60%) gy-gysh bn, frm-hd, sbplty, spity
ip, carb, rthy& ir shwxy ip, abdn Ise nod pyr. )
CHALK (40%) gy-gybm, frm-hd, micrxIn- v-f xIn, MARL (30%): gry brn, blky, md frmwiclay inclu,
plty-shblky, w/ scat dk pel mat, calc, spty cut ~——f—carb ip; CHALK (50%): gry spkid wht wiocc lam
flor, wk v sl strmg cut dull ylsh/gn resid mg. bddng & carb ntrim, md cons; SHALE (20%): md
dk gry, gry bm, blky, mott ip w/carbonate inclu MARL (60%): It -md gry mott wicarbonate ntrbd,
grdng nto marl; weak diffuse green gold cut. rthy txt, md cons, dns; SHALE (20%): md gry, gry
bm, rhty -sb cs txt, v marly grdng nto marl; |
CHALK (20%): wht, amorph, as ntrbd w/abndt

MARL (80%): It -md gry n
rthy txt, md cons, dns; !
brn, rhty -sb cs txt, v m:
CHALK (10%): wht, amor
shly-marly; md milky gr
yellow streamers.

detritus as inclu; pale milky green gold cut.
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7100MD 7603 TVD 7142.26 MD 7695 TVD 7140.91
INC91.11AZ0.08 INC90.57 AZ0.14
VS339.28 VS431.27
PROJECTION TO BIT
INTERPRETED FAULT # 1
9' UP THROW
k Bit#2-61/4" SMITH, SN: SDI513; JETS 5x16,
\ 6x16; W/IMWD GR/SURVEY BHA & Dir MM (1.5°)
0.28 RPG,, IN @ 7562"; OUT @ 14277"; DRILLED
6665 FT IN HR'S: 48.5AVG ROP 137.42 FT/HR.
U A | NIOBRARA "B" LOWER MARL s
arT U arT arT T arT arT arT arT U arT arT arT arT U
SR | b by gt g iy S 2 SRS LR 2 R S 25 LS BRSSP LR PR SRS h Y R
T T T e e e e T MNIOBRARA'B| LOWER SHAL
ICP AT 7562' REACHED ON 1/16/14 @ 09:28
HRS. CONDITION HOLE, TOH, 7" CASING WT: 26
\\ ppf; Grade: HCP110, SET @ MD 7562’

MARLST
ot w/carbonate ntrbd, MARLST (50%): crm-gry-dk gry, frm-hd. ) ! crypxin-r
SHALE (10%): md gry, gry crypxln-ngicxln), md cons, sitly rthy tt: SH (30%): MARLST (60%): crm-gry-ck gry. frm-hd, erypn-mic _ xin, gry-gry |
rly grdng nto marl; oy brm. thty -sb s tx v ardng nt " md cons, sltly rthy txt; SH (30%): gry- gry brn, rhty -sb cs CHALK (¢

h&md arv. mott. gry- gry o, My -sb ¢s X?, v marly grang nio mars txt, v marly grdng nto marl; CHALK (10%): gry-dk gry-gry crypxin-m
o aoldout wis briaht CHALK (20%): gry-ck gry-gry bm, fmv-hd, | ben, frm-hd, crypxin-micxin, blky, sb iss, sltly s hly, rihy tx, aban cale
g 9 crypxin-micxin, blky, sb fiss, sty shy, rthy txt abdn calcite, no flor, milky gr-yel spotty cut;
abdn calcite, no flor, flush grn-yel spotty cut;
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MD 7787 TVD 7140.13VD MD 7878 TVD 7139.62
INC 90.23 AZ 0.91
INTERPRETED FAULT #2 |
UP THROW
TIw D R W LR R S S B i I M
NIOBRARA "C" CHALK I = =
|

MARLST (70%): crm-gry-dk gry, frm-hd,
crypxIn-micxIn, md

(65%): crm-gry-dk gry, frm-hd,
nicxIn, md cons, sltly rthy txt; SH (30%):
rn, rhty -sb cs txt, v marly grdng nto marl;
%): gry-dk gry-gry brn, frm-hd,

MARLST (60%): crm-gry-dk gry, frm-hd,
crypxIn-micxIn, md cons, sltly rthy txt, occ
calcite; SH (10%): gry- dk gry , rhty -sb cs t

gry- gry brn, rhty -sb cs txt,

marly grdng nto marl; CHALK (30%): gry-dk
gry-gry brn, frm-hd, crypxIn-micxIn, blky, sb fiss
rthy txt, no flor, dull gm-yel res sl strm cut.

icxIn, blky, sb fiss, sltly shly, rthy txt ,
ite, no flor, dull gm-yel spotty slstrm ~ cut.
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8000 = 8050 8100 = 8150
MD 7970 TVD 7140.06 7100 TVD MD 8061 TVD 714168 MD 8153 TVD 7143.14
INC 89.23 AZ0.02 INC 88.72 AZ 359.32 INC 89.46 AZ 35853
VS706.25 VS797.23 VS889.2
arT T T b T
arT - TT arT arT U arT arT B arT arT U arT
— TrTr:w::::w:::w:::Tr:::w:::w::':w:::w:::w:::w::rr1T1TTr1TTr1T"T1T1TTrTr1TTr1T"T1T1T1T"T
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I —Y——— 4 T G — | 1 T =
—— —NIOBRARA "C" CHALK H—— ——
- MARLST (60%): crm-gry-dk gry, frm-hd,
MARLST (60%): crm-gry-dk gry, frm-hd, crypxIn-micxin, md cons, slly rthy txt, abdn
cryp>§ln-m|cxln, md cons, sltly rthy txt, abdn calcite; SH (20%): gry- dk gry , rhty -sb cs txt, v
calcite; SH (20%): gry- dk gry, rhzy -sb cs txt,v marly grdng nto marl; CHALK (20%): gry-dk
marly grdng nto marl; CHALK (20%): gry-dk gry-gry bm, frm-hd, crypxin-micxin, biky, sb fiss, |
gry-gry bm, frm-hd, crypxin-micxin, blky, sb fiss, rthy txt, no flor, dull gm-yel res sl strm cut
rthy txt, no flor, dull gm-yel res sl strm cut. ’ ' ’
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1000p
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8200 = 8250 8300 = 8350
7100 TVD MD 8245 TVD 7143.49 MD 8336 TVD 7143.65
INC 90.1 AZ 358.74 INC 89.7 AZ 358.95
VS981.17 VS1072.16
T T " T "l T T T | T Tl "y T " T Tl Ty T Tl " Ty T T Ty T Ty T T T T T Ty T 7T 1
. L T ' T T | "o . L T ' T T ] "' e ' L T ' T 1 T | "o e ' L
e ——===NIOBRARA 'B' LOWER SHALE — e ————————————————— .
MARLST (50%): crm-gry-dk gry, frm-hd,
crypxIn-micxIn, md cons, sltly rthy txt, abdn MARLST (50%): crm-gry-dk gry, frm-hd,
calcite; SH (20%): gry- dk gry , rhty -sb cs txt,v crypxin-micxin, md cons, slly rthy txt, abdn
marly grdng nto marl; CHALlK (30%): gry-'dk calcite; SH (20%): gry- dk gry , rhty -sb cs txt,
gry-gry brn, frm-hd, crypxIn-micxIn, blky, sb fiss, v marly grdng nto marl; CHALK (30%): gry-dk
rthy txt, no flor, dull gm-yel res sl strm cut. gry-gry bm, frm-hd, crypxin-micxin, bk, sb
fiss, rthy txt, no flor, dull gm-yel res sl strm
cut.
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T T T T \
7100 TVD MD 8428 TVD 7143.76 MD 8519 TVD 7143.28 7100TVD | MD8611T
INC 90.17 AZ0.62 INC 90.44 AZ 0.96 INC 89.6 A
VS1164.15 VS1255.14 VS 1347.1
r T o T w NIOBRARA'B'LOWERMARL ™ | ™ + T lr " v T v T | T v Tl T T v " T Tl T T v "o T "l T T " T "Tlr T T T ] T T
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MARL (50%): md dk b gry mott wht SHALE (40%): md gry, gry brn mott, blky, cs -rthy
wicarbonate clay ntrbd, md cons, fnly carb ip, txt, occ slfiss wicarb intrlam, v calc, clayey ip;
occ v slty grading nto SHALE (40%): md -dk gry, MARL (60%): md gry brn mott wht wiclay inclu,
blky sb spinty, cs txt, md frm, sl fiss ip, carb; fnly carb ip, v slty; TR CHALK; tr -p pale yellow
CHALK (10%): wh- md gry brn mott & shly, md milky cut.
frm, fos ip; md diffuse yellow cut wibrt strmrs.
7200 7200
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1000D 1000D
U L U
00 10000 MV
1000p 1000p VIS
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CHALK (60%): crm -amorph -sb xtIn, It brn wiwht
SHALE (50%): md -dk gry, blky, sh spinty, md frm, mott, sity ip, no sig fluor wio solv; SHALE (40%): | CHALK (70%): off wt
cs -rhty txt, sl fiss ip, carb, calc; CHALK (40%): md -dk gry, gry brn, blky, cs txt, sb fiss, carb; TR wht, fos ip wiscat s
| wht, crm, It -md brn gry mott, v sty ip, fos; MARL MARL; fair diffuse gm gold cut wiscat fluor; SHALE (30%): md -d
(10%): md gry brn mott wiclay pellet inclu, v abndt inoceramus frags. carb. cs txt, md frm
shly; weak diffuse green gold cut. wiscat strm & tr resid
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MARL (90%): md brn gry mott wiclr strati, chlky )
clay carbonate ntrbd, occ fn carb spk inclu; MARL (70%): md bm mott, pred clayey
it -crm, xtin, It -md brn mott strong grn gold cut witr ring cut; SHALE (10%): sme md gry, sty -shly, fnly carb ip, t fos
1ell frags, 20% dull grn fluor; dk gry, biky fiss, cs txt, v carb ip win chlk ntrb d, inclu; SHALE (30%): dk gry, blky, sb
k gry, blky, spinty, sb fss, v calc; TR CHALK; weak milky grn gold cut; txt, md frm, sb fiss ip, v carb ip, calc;
- md milky grn gold cut weak milky grn gold cut.
ual ring.
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9100 = 9150 9200 = 9250
MD 9069 TVD 7136.74 MD 9161 TVD 7135.36 7100 TVD MD 9252 TVD 7135.28
INC91.34 AZ 1.4 INC 90.37 AZ1.27 INC 89.73 AZ0.79
V51804.91 V51896.88 V51987.86
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wit ntrbd, MARL (80%): md bm mott, blky, fn clay ntrlam, MARL (70%): md -It brn, gry b, biky, laminar,
detrit  us carb, md cons, v sity ip; SHALE (20%): md -dk mott wiclay stmrs, v slty -shly ip grading nto
spinty, cs gry, brn gry, blky, cs txt, md frm, v carb ip; TR wht SHALE (30%): md -dk gry, bm gry, blky, s -rthy
TR CHALK; amorph -shxtn chik wiscat shell frags; weak txt wlocc sb fiss prtngs, v carb ip; TR CHALK;
miky gm gold cut. weak diffuse grn gold cut.
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MARL (70%): md -It brn, gry bm, blky, laminar, MARL (60%): md brn mott wht wiclay ntylam, md
mott wiclay strrs, v slty -shly ip grading nto cons, occ fn carb stria, tr mbdd fos detrit, v sty
SHALE (30%): md -dk gry, bm gry, blky, cs -rthy ip grading nto SHALE (30%): md -dk bm, gry bm,
txt wiocc sb fiss prtngs, v carb ip; TR CHALK; blky, cs -occ rthy txt, md frm, shfiss ip, carbip
weak diffuse g gold cut. calc; TR CHALK; p milky grn gold cut, tr dull grn
A fluor.
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= 9550 9600; 9650 29700
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MARL (809%): md brn mott wht wiclay ntrlam, md
MARL (80%): md bm mott wht wiclay ntrtam, md cons, occ fn catrb stria, tr mb:id.fos detrit, v slty
cons, occ fn carb stria, tr mbdd fos detrit, v sty ip grading nto; SHALE (20%): md -dk gry, gry |
ip grading nto; SHALE (20%): md -dk gry brn, dk brn, blky, ¢s -occ grtty txt, md frm, v carb ip; fair
ary -blk, blky, sb fn -cs txt, grtty ip, occ chalk diffuse grn gold cut.
intrbd, v v carb ip.
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INC87.61 AZ359.41 INC 87.68 AZ 359.22 INC 89.63 AZ 359.58
VS 245761 VS 255153 VS 2646.49
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MARL (809%): md -dk bm, gry bm, blky, cs -rthy
txt, greasy appearance, md frm, v sity -shly
wishale stmrs, v carb ip, occ chlk inclu; bright MARL (70%): md brn mott wht wiclay ntrlam, md
_gollflj denselzelltlwvlcut \(/:v/z;it 'in( ;{t)r;w)rs tf(]ilrL ) cons, ggc fn tcarl():;tziktr(;nggr; fos delttri:; v sIty“
yellow residual ring; %): md brn, brn ip grading nto; 6): crm, It brn mott,
gry mott witr ntrlam, md frm, fnly carb ip wiocc xtin -sb xtIn, v slty ip; tr dull fluor, slow milky grn CH.
marly ntrbd. cut whrt yel residue. V slty
res
ntrle
pos
7200
]
1000D
L U
10000 MW 9.4+/9.4+ (infout
1000p VIS 42/40 (infout)
o0
T k)umi‘s)
C1 (units)
{omits)
C3 (Unitk)
C4 (Units)
0 27N
R —i'- \-—4'- ,," ™ ol
IO - ™M —— __f-f |




V] I ERVAENTNATL ! (VATNWA TN | ]
N \ \ N 1000D \ y y \ \
| \ 2 | A \
WOB 25
RWETro ROT85
. e InRL s . — .
TP SPM 73 ||
rai B
o / R |
it ° 1 i
n ' o A n‘? n n ’ ’ n X ‘l 1 \
9950 = 10000 10050 = 10100 10150
7100 TWiD 10005 TVD 7147.13 MD 10099 TVD 7146.77
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MARL (50%): md -dk b gry mott wiitr ntrlam,
. fnly carb ip wiscat stria & mdbdd spks, pos stn, 06)-
ALK (60%): crm, It brn mott, xtIn -sb xtln, v . . . MARL (60%): md -dk bm gry mott,
‘ip; tr dull fluor, slow milky grn cut wibrt yel md frm, ¢s -rthy txt, no vis por; CHA,‘L_K (50%): wiscat stria, spks, md cons, cs -
due; MARL (40%): md -dk b gry mott wiltr crm, It b mott, xtin -sb xtin, v sty ip; tr dul (40%): crm, It brn mott, xtin -sb x
m, fly carb ip wiscat stria & mdbdd spks, fiuor, slow diffuse gm cut wibrt yel residue dullfluor, slow diffuse gm cut wibrt
'stn, md frm, cs -rthy txt, no vis por;
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MARL(60%): md brn gry, md b mott, blky, md cons,
) MARL (60%): md -ck brn gry mott, fnly carb ip shly ip wintrlam clay, md carb; tr chlk; faint grn gold
fnly carb ip wiscat stria, spks, md cons, cs -rthy txt; CHALK cut. CHALK (40%): crm, It b mott, xtIn -sb xtIn, v slty
rthy txt; C.HALK (40%): crm, It brn mott, xtin -sb xtIn, v sity ip; tr ip; tr dull fluor, slow milky grn cut wibrt yel residue; |
tin, v sty ip; tr dull fluor, slow diffuse grn cut wibrt yel residue. SHALE (TR): md gry, md gry bm, blky, sbcs -slrth__y txt
/el residue. md frm, carb ip, occ clayey/marly grading nto.
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o MARLST (70%): gry-dk gry occ crm, frm-hd,
MARL(60%): md b gry, md b mott, blky, md crypxin-micxin, md cons, skly rthy txt, occ min
cons, shly ip wintrlam cI::y, md carb; tr chlk; faint flor, flush gm-yel milky fst strm ring cut; CHALK
g gold cut; CHALK (40%): crm, It bm mott, xtin (30%): crm, It brn mott, xtIn -sb xtin, v sity ip; tr dull
-sb xtin, v slty ip; tr dull fluor, slow milky gm cut fluor, slow miky gm cut wibrt yel residue.
wibrt yel residue.
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INC 89.73 AZ 359.95 INC89.16 AZ1.2
VS 3400.24 VS 3495.23
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MARLST (80%): gry-dk gry occ crm, frm-hd, MARLST (80%): gry-dk gry occ crm, frm-hd, \
crypxIn-micxIn, md cons, sltly rthy txt, occ min crypxIn-micxIn, md cons, sltly rthy txt, abdn nod '
flor, flush grn-yel milky strm ring cut; CHALK pyr, occ min flor, dull gr-yel strm ring cut;
(20%): It -md brn, brn gry mott, occ crm -xtin, tr CHALK (20%): It -md brn, brn gry mott, occ crm
shell frags. -xtin, tr shell frags.
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QAARLST (60%): gry-dk gry occ cm, frm-hd, CHALK (60%): It -md bm, brn gry mott, occ crm
rypxIn-micxIn, md cons, sltly rthy txt,abdnnodp  yr, tIn.trshell - MARLST (40%): dk
occ min flor, dull grn-yel strm ring cut; CHALK (40%): It ;chcr::‘rnzi‘rn(:-ht;agr;;)xln-micxln( md ::)(.)ngsrys-ltly oy
-md brn, brn gry mott, occ crm-xtn, trshellfrag ~ s. rthy tt, abdn nod pyr, occ min flor, dull gm-yel
strmring cut.
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MD 11043 TVD 71503 MD 11137 TVD 7150.44 7100 TVD MD 11231 TVD 7149.34
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VS3778.2 VS3872.2 VS3966.19
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CHALK (50%): It -md bm, brn, frm-hd, crypxin, mott CHALK (50%): It -md b, brm, frm+hd, crypxin, mott .
trshell frags, abdn calcite; MARLST (50%): gry-dk tr shell frags, abdn calcite; MARLST(50A1): gry-dk MARLST.(70/0). gry-dk ¢
gry occ crm, frm-hd, crypxin-micxin, md cons, sttly gry occ crm, frm-hd, crypxin-micxin, md cons, slt crypxin-micxin, md cons, s
rthy txt, abdn nod pyr, occ min flor, dull gm-yel ~ strm rthy txt, abdn nod pyr, occ min flor, dullgm-yel ~ strm pyr, no min flor, dull grn-y
fing cut. fing cut. (20%): It -md brn, bm, frm-
shell frags abdn calcite;
rhty -sb cs txt, v marly grd
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11300 11350 = 11400 11450
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ry occ crm, frm-hd,
iy rthy txt, abdn nod MARLST (70%): gry-dk gry occ crm, frm-hd, MARLST (70%): gry-dk gry occ crm, frm-hd, —
el strm ring cut; CHALK crypxIn-micxln, md cons, sltly rthy txt, abdn nod crypxIn-micxin, md cons, sltly rthy txt, abdn nod
hd, cryp:dn, mott, tr pyr, occ no flor, dull grn-yel strm ring cut; SH pyr, no min flor, dull grn-yel fst cut; CHALK
SH (10%): gry- gry bm, (20%): gry- gry bm, rhty -sb cs txt, v marly grdng (20%): It -md brn, brn, frm-hd, crypxin, mott, tr
ng nto marl. nto marl; CHALK (10%): It -md brn, brn, frm-hd, shell frags abdn calcite; SH (10%): gry- gry brn, {
crypxIn, mott, tr shell frags abdn calcite. rhty -sb cs txt, v marly grdng. nto marl.
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MARLST (70%): gry-dk gry occ crm, frm-hd,

crypxIn-micxIn, md cons, sltly rthy txt, abdn nod
pyr, no min flor, dull grn-yel strm ring cut; CHALK
(20%): It -md brn, brn, frm-hd, crypxIn, mott, tr | MARLST (80%): gry-dk gry occ crm, frm-hd,

N

shell frags abdn calcite; SH (10%): gry- gry brn, crypxIn-micxIn, md cons, sltly rthy txt, abdn nod
rhty -sb cs txt, v marly grdng. nto marl. pyr, occ min flor, dull gr-yel strm ring cut; SH
(10%): gry- gry b, rhty -sb cs txt, v marly grdng
nto marl; CHALK (10%): It -md brn, brn, frm-hd,

crypxIn, mott, tr shell frags abdn calcite.
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MD 11702 TVD 7151.62 MD 11797 TVD 7153.88 MD 11891 TVD 7153.96
INC 88.76 AZ 359.15 INC 88.52 AZ 359.55 INC 91.38 AZ 359.59
VS4437.04 VS4532.01 VS 4626
INTERPRETED FAULT # 7
11' UP THROW
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——— —_— MARLST (30%): gry-dk gry occ crm, frm-hd,
crypxIn-micxIn, md cons, sltly rthy txt, abdn nod
pyr, no min flor, dull gr-yel fst strm ring cut; SH
(TR): gry- gry bmn, frm-hd, rhty, v marly grdng nto
« marl; md dns cut wibright yellow residue; CHALK
\I (70%): crm-It gry-grybrn, frm-hd, crypxIn, mott, tr
shell frags.
SH (50%): gry- gry brn, frm-hd, rhty, v marly
grdng nto marl; MARLST (50%): gry-dk gry occ
crm, frm-hd, crypxIn-micxIn, md cons, sltly rthy
txt, abdn calcite, no flor, flush grn-yel strm ring
cut.
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MARLST (70%): gry-dk gry occ crm, frm-hd, MARL (
crypxIn-micxin, md cons, sitly rthy txt, abdn nod MARLST (70%): gry-dk gry occ crm, frm-hd, gE:LS
pyr, rr calcite, no min flor, dull grn-yel fst strm crypxIn-micxIn, md cons, sltly rthy txt, abdn nod b fi
ring cut; SH (TR): gry- gry bm, frm-hd, rhty, v pyr, i calcite, no min flor, dull gm-yel fst strm :IHAI\SL;
marly grdng nto marl; md dns grn gold cut; ring cut; SH (10%): gry- gry bm, frm-hd, rhty, v iextl
CHALK (30%): crm-It gry-grybr, frm-hd, crypxin, marly grdng nto marl; md dns grn gold cut with -miextl

mott, tr shell frags. yel residue; CHALK (20%): crm-It gry-grybm, cut, nof
frm-hd, crypxIn, mott, tr shell frags.
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MD 12174 TVD 7150.04 7100 TVD MD 12269 TVD 7145.86
INC 93.26 AZ 359.96 INC91.78 AZ359.76
VS4908.93
INTERPRETED FAULT # 8
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' ' ' i — —— —— —F - MARL (80%): md brn gry mott witr clay ntrbd &
inclu, md cons, md carb ip wiocc carbonized pint
90%): md brn gry mott, blky, md cons N frags,lscat fosldetrltus inclu; CHALK (20): wht,I MARL (60%): md brn, brn gry mott, biky
hy txt & clay pellet inclu, md carb ip; \ crm, dirty bm, micxtin -amorph, occ ntrbdd f wintrlam clay pellet inclu on bddng pins
(10%): md -dk gry, biky, sb splnty, cs txt wimarl; weak milky grm gold cut wipatchy yellow / carb ip; SHALE (TR): md -dk gry, blk
ip, carb ip wioce blk ntrlam, occ v marly; residue; SHALE (10): md -dk gry, gry bm, blky, txt, rthy, md frm, carbip, sl clayey gradi
(TR maom by, occwinom | sbfiss ip wiocc sh partings, carb, calc; marlstn; CHALK (40%): It brn, it brn
1, pred v slty grading nto marl; fair milky v slty, amorph; traces clr, vfg wi con
luor. rddsh tan, carb sltstn; p diffuse yel
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 md frm SHALE (209%): md -dk gry, blky, sb fiss, cs txt
fnly (20%): md -dk gry, blky, sb fiss, cs txt, (80%): md gry b fnly mott wiclay pellets
 sbiiss, cs rthy, md frm, carb |p,flclayey grading ip nto d, md cons, v slty, v shly grading nto; |
gpnt o maristn; MARL (80%): md bm, bm gry mott, blky, SHALE (20%): md -dk b, gry brn, blky, cs -sb cs
d md frm wintrlam clay pellet inclu on bddng pins, , md frm, carb ip, v marly ip.
ry, mi " ﬁ:’“s' fnly carb ip; CHALK (TR): It brn, It brn gry, md |
s ‘c;s’ r cons, v slty, amorph; traces clr, vfg wi cons ss;
cut. trlt rddsh tan, carb sltstn; weak milky cut.
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MARL (809%): md brn gry mott, blky, sb cs txt, md MARL (50%): md bm mott wiclystn ntrbd & occ
frm, locally abndt claystn ntrbd, v shly ip; SHALE b t(' 0).hl di tW :ﬁ ;
(20%) md.ck gy, gy bm. by md . ¢s. carb stria, v shly grading nto shale ip, occ
v carbi wlgc:’atgstria"CHx’LE(TR)" wht g’%f carbonate inclu wiscat ntrlam, rthy txt; SHALE
wh{m'c tIr?-amo by oty b abndtshell (20%): md -dk gry, gry brn, blky, md frm, sb fiss,
WAL, micx orph, v shly Ip, s cs txt, fly carb; CHALK (30%): wht -micxtin
frags; patchyldiffuse grn gold cut. wishell frags, dirty wht -brn & v sity, occ marlstn
ntrbd; weak milky grn gold cut.
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MARL (90%): md gry brn mott witr ntrbd, md
cons, v slty -shly, fnly carb, trinclu fos detritus;
MARL (70%): md b gry witt brm mott & crm clay SHALE (10%): md -dk gry brn, blky, cs txt, md
ntrlam wipellets, fnly carb ip, md cons, v shly ip; frm, §b fiss ip, occ carb spk inclu, calc; CHALK
SHALE (20%): md -dk gry brm,blky, cs txt, sltly (TR): wht, crm, micxtin -amorph, occ v sity
rthy, sb fiss ip, occ fnly carb, calc; CHALK rading nto carbonate marl; weak milky cut
(10%): It -md brn wiclr bddng pins & stly shly
prtngs, apparent ntrbdng wishale, micxtin ip, tr
shell frags; weak diffuse yel cut.
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MARL (90%): md gry brn mott witr ntrbd, md
cons, v slty -shly, fnly carb, trinclu fos detritus; MARL 80%): md gry bm, blky, cs -rthy txt, md
SHALE (10%): md -dk gry b, blky, cs txt, md cons, v shly grading nto; SHALE (20%): md -dk
I—frm, sbfiss ip, occ carb spk inclu, calc. brn gry, blky, v clayey wiwht inclu, carb ip, calc;
CHALK (TR): wht, micxtln, occ v slty wimarly MARL (60%)
-shly intrbddng, occ tar inclu; v slow, pale grn wirthy txt, v s
diffuse cut wiyellow residue. pellet inclu a
-dk gry, gry |
CHALK (10%
amorph to m
milky cut, trd
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MARL (60%): md brn gry mott, blky, md cons MARL (90%): md brn gry, blky, r
, witthy txt, v slty, shly ip, locally abndt fn clay fnly carb ip wiclystn ntrb & oc
restim gry mott by, d cans pellet inclu along bddng pins; CHALK (40%): It CHALK (109%): pred wht, amorp
‘Iy,s g d“t)i Iy' SHALE 3(3)'0/ . md -md brn, blky, v slty & wht, amorph to micxtin cIan§mevslty gradng ntoc':
;;nglk zgfxr:s’m i c(arb ‘23{2 wiscat inoceramus frags; weak milky grn gold slow milky gold cut wibrt yel resi
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MARLST (80%): gry-dk gry occ crm, frm-hd,
MARLST (70%): gry-dk gry occ crm, frm-hd, crypxIn-micxIn, md cons, sltly, rthy txt, occ pyr,
crypxin-micxin, md cons, stly, rthy txt, occ pyr, abdn calcite, no min flor, dull gm-yel strm, res
abdn calglte, no min flor, dull grn-yel strm cut, ring; SH (20%): gry- gry brn, rhty -sb cs txt, v
yelres ring; SH (30%): gry- gry bm, rhty -sb cs marly grdng nto marl.
txt, v marly grdng nto marl.
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MARLSl'Il' (7(|)1%): gry-dk gry, frm—lhc:i mi;x:ln, md
- cons, sltly, rthy txt, occ pyr, no min flor, du
MARLST (80%): gry-dk gry, frm-hd, micxIn, md gm-yel strm cut; SH (30%): gry- gry brn, rhty -sb
cons, sltly, rthy txt, occ pyr, no min flor, dull ¢s txt, v marly grdng nto marl,
grn-yel strm cut wires yellow ring; SH (20%):
gry- gry brn, rhty -sb cs txt, v marly grdng nto
marl. -
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4.5" production liner setat 14212' on
January 23, 2014.
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MARLST (70%): gry-dk gry, frm-hd, micxIn, md CIRCULATE BOTTOM UP
cons, sltly, rthy txt, occ pyr, no min flor, dull BEFORE TOOH.
grn-yel strm cut; SH (30%): gry- gry brn, rhty -sb
cs txt, v marly grdng nto marl.
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