Well Name
Location
State
Country

APl Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Antelope K31-034-15HNB

Scale: 5"/ 100
Measured Depth Log

NWNE SECTION 15, T5N, R62W

COLORADO

USA

05-123-38736

DJ BASIN

2/27/2014

352' FNL x 2544' FEL

395' FSL x 2207' FEL

4680

5800’ To 10994

NIOBRARA B CHALK

FW LSND

County WELD

Rig Number CADE 25

Field WATTENBERG

Drilling Completed 3/6/2014

K.B. Elevation 4697

Total Depth 10994’

Company Bonanza Creek

Address 410 17th STRE
DENVER, CO €

Name BRANT LOGAN
Company BONANZA CRE

Address 410 17th STRE
DENVER, CO €

COLUMBINE LOGGING, IN(

WELL-SITE GEOLOGISTS




Operator
Energy Inc.

ET, SUITE 1500
0202

Geologist

-EK ENERGY INC.

ET, SUITE 1500
0202

Rock Types

¥ UNKNOWN H coAL T o ™ 1+ MARLSTONE
| . £ ANHYDRITE ‘O3B CONGLOMERATE ERREEEEER METAMORPHIC

i SHALY SANDSTONE
n.u_“. TEAETTEN SHALY SILTSTONE

TR BENTONITE EEENNN DOLOMITE ® X ¥ % % NO SAMPLE = ZZ SILTY SHALE

@ e o BRECCIA I DOLOMITIC LIMESTONE E SALT S SILTSTONE
CHALK LI, GRANITE  SANDSTONE PR TILL

CCCCECEC CEMENT I GYPSUM P SALT-PEPPER SAN[ [ EEHEISESERIEE TUFF

&oaaa a0 CHERT R (GNEOUS —_— —__ SHALE S \VEL DED TUFF

SCNSNININIS CLAY CHOKE SANC EE=g==2—s SIDERITE or LIMONITE  [IIEEESSSNNESSS SHALE COLORED

ISL=I=I=1= CLAYSTONE L | IMESTONE .~  — SHALE GRAY

Other

N4

2385 S. LIPAN ST.
DENVER, CO 80223

JOEY LUCE
JEFF LACY

Fossils

i@ ALGAE

= AMPHIPORA
—— BELEMNITE
«™ BIOCLASTIC
£ BRACHOIPOD
“T* BRYOZOA

% CEPHALOPOD
= CORAL

iZ» CRINOID

t? ECHINOID

= FISH
(B FORAMINIFERA

F FOSSIL

& GASTROPOD
) INoCERAMUS

& OOLITE

= OSTRACOD

= PELECYPOD

& PELLET

-0+ PISOLITE

£ PLANT REMAINS

% PLANT SPORES
% SCAPHOPOD

m STROMATOPOROID

Minerals

£ ANHYDRITIC

— ARGILLACEOUS

Accessories

# ARGILLITE GRAIN
E BENTONITE

™. BITUMENOUS SUBSTANCE
=t BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES
4 CHTDK

&£ CHTLT

== COAL - THIN BEDS

« DOLOMITIC

+ FELDSPAR

#® FERRUGINOUS PELLET

= FERRUGINOUS
~~ GLAUCONITE

~s GYPSIFEROUS

% HEAVY MINERAL
K KAOLIN

T MARLSTONE

~ MICACEOUS

3 MINERAL CRYSTALS
5 NODULES

= PHOSPHATE PELLETS
P PYRITE

H SALT CAST

-~ SANDY

«+ SILICEOUS

= SILTY

*+ TUFFACEOUS

Stringer

Ewmws ANHYDRITE STRINGER
ianmd BENTONITE STRINGER

== COAL STRINGER

Emmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
I—I—T LIMESTONE STRINGER
T+ MARLSTONE (CALC) STRG
== MARLSTONE (DOL) STRG
=1 SANDSTONE STRINGER
—— SHALE STRINGER

== SILTSTONE STRINGER




[» DEAD

& EVEN

E EARTHY

F FRACTURE

A4 MoLDIC
0 ORGANIC

Oil Show

0 QUESTIONABLE

i SPOTTED STAININC

Porosity

B FENESTRAL

% INTERCRYSTALLINE
& INTEROOLITIC

P PINPOINT

.+ VUGGY

Engineering
& BIT

4 CONNECTION (UP)

¥ CONNECTION (DOWN)

. CONNECTION GAS

4FH CONNECTION GAS (LEFT)

. TRIP GAS
{FH TRIP GAS (LEFT)

m DOWN TIME GAS

{ITE] DOWN TIME GAS (LEFT)

- CORE - LOST

H CORE - RECOVERED

Other Symbols

- DST INTERVAL

FAULT

FORMATION TOP

GAS SHOW
OIL SHOW

MN DEPTH UP

MN DEPTH (DOWN)

NORMAL FAULT
OVERTURNED STRATA

REVERSE FAULT

SRS B O T DEP TH [T IEP TH o e ol B e

CASING
W SIDEWALL CORE (LEFT)

i SLIDE
SURVEY

_D WIRELINE TESTED - RT

- DRILL STEM TEST

(MU MN DEPTH

Rounding

A ANGULAR

F ROUNDED
o SUBANG

7 SUBRND

Textures

Ak SIDEWALL CORE (RIGHT, % BOUNDSTONE
& CHALKY

¥ CRYPTOXLN

_ﬂ WIRELINE TESTED - LEF1 E EARTHY

Fx FINELYXLN

G GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN

= MUDSTONE

P= PACKSTONE
4= WACKESTONE
Sorting

"1 MODERATE

P POOR
L] WELL




Slide/Rotate

ROP Limit 300
ROP 0 to 300 ft/hr
ROF Rop (Thn o 59
E— 58 = ~ —
-y = N~ - e
T
Gas Limit 5000 MW 9.3 VIS 35 Equipment Repair: MW 9.2 VIS 36
0 to 5000 units 500009 Icy Conditions 7 7 7 7
296u
Total Gas & Chromatograph C197%
GAS Cc2 2%
Cl=-=--- GAS (Uinits) C3 1%
C2 -==--- CG1-C4 (PP C4 0%
om lllllllll
— TRAP TEST GOOD
267u 323u
299u
M L ] j
! 1 el ~
Depth Labels 5,760 5,770 5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880 5,890 5,900 5,910 5,920 5,930 £
% Lith
Gamma Limit
Curves 0 to 200 API
GAMMA
o s
TVD Scale 30" Samples
5700' to 6400' R,
Bit Data ,
Bit#: 2 MD: 5,835
Type: JH9853 TVD: 5,803.59
Size: 8.75" Inclination: 5.3 T T
1ze: S _ Azimuth: 189.4 MD: 5,884 MD: 5,932
Depth In: 430 VS: -336.17 TVD: 5,852.14 TVD: 5,899.08
Well Bore Depth Out: 6,098 Inclination: 9.9 Inclination: 14.1
TVD Jets: 8x14 VD) Azimuth: 184.2 Azimuth: 181.9
S/N: SDi513 VS: -329.8 VS: -319.9
COLUMBINE LOGGING 03/01/2014
MANNED 2-PERSON LOGGING 95-90% SLTY
WITH BLOODHOUND GAS 80-85% SLTY SH: It-med gy, dk gy, sft-mod, sb plty-sb 85% SLTY SH: It-med gy, dk gy, sft-mod, sb plty-sb blky, plty-sb blky, s
CHROMATOGRAPH UNIT #0550 blky, slty tex, rthy Istr, tr calc; 20-15% SHY SS: wh, It gy, slty tex, rthy Istr, tr calc; 15% SHY SS: wh, It gy, s&p, cl wh, It gy, s&p.
BUILD KICKED OFF @ 00:58MST sé&p, cl sup, vf gr, blky, sl frm-hd, brit, mod-g srtg; O sup, vf gr, blky, sl frm-hd, brit, mod-g srtg; O SHOW: p-mod srt; O ¢
ON 03/02/2014 SHOW: slow stmg, dk bl cut, fnt yel-gn ring, no stn, no od slow stmg, dk bl cut, fnt yel-gn ring, no stn, no od ring, sl tr stn,
E
G
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150
ROP({t/Hr) 85 \\Ill\ll\r N \\ A~
~ N A N A NN TN =T ~ A =T |~
v o NZ v -
i i 5000 B
Gas Line Repaired i Bit Data 1335u
Bit # 3 C182%
s c2 8%
2824u ._uv\_um” SDi611 C3 8% Nﬂb.ﬂ:
B Size: 8.75" ca 2% E
: ! 2554u
GAS (units) L~ Depth In: 6,098 N n
A1 : ' 7
Q1-C4 (PP / _Um_uﬁ—a_ Out: 6,761 -~ /
1761u \ L= Lo dd \ RN >
L~ .-t ] Jets: 6x15 B == \I J L :---...--.,ru\ e
AT " _{SIN: JH4403 SR Al --1-
\ s -, ' / . TS N’ ~l-
4 \\Ill ).\ ! n - S R/
TN~ T T = . TOOH for Mud Motor Drilling Resumed ’
= r\ M £ 03/02/2014 @ 05:49 MST 03/02/2014 @ 16:08 MST . I ! ey L e
5 sl ik Ranli : S e Ryt szpTn st fites A
! e e L B o e e e S
,940 5,950 5,960 5,970 5,980 5,990 6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090 6,100 6,110 6,120 6,130 6,140 6,150 €
= = = = = T
96
0
MD: 5,980 5700
TVD: 5,945.16
Inclination: 18.4 MD: 6,027 MD: 6,076
Azimuth: 183.5 TVD: 5,989.13 TVD: 6,033.05
VS: -306.57 Inclination: 22.9 Inclination: 29.6 MD: 6,124
Azimuth: 188.6 Azimuth: 185.7 TVD: 6,073.88
.......... VS: -290.3 VS: -269.05 Inclination: 33.8
it : Azimuth: 185.2
................. VS: .,N\E.H@

SH: It-med gy, dk gy, sft-mod, sb

ty tex, rthy Istr, tr calc; 5-10% SHY SS:
“cl sup, vf gr, blky, sl frm-hd, brit,
SHOW: slow stmg, dk bl cut, fnt yel-gn

no od

TVD (ft)

yel-gn ring, sl tr stn, no od

85-95% SLTY SH: It-med gy, dk gy, sft-mod, sb
plty-sb blky, slty tex, rthy Istr, tr calc; 15-5% SHY
wh, It gy, s&p, cl sup, vf gr, blky, sl frm-hd, brit,
p-mod srt; O SHOW: v slow stmg, dk bl cut, fnt

SS:

100% SLTY SH: It-med gy, dk gy, sft-mod, sb plty-s
O SHOW: slow stmg,

slty tex, rthy Istr, tr calc, tr shy ss;

dk bl cut, fnt yel-gn ring, sl tr stn, no od

b blky,

100% SLTY SH: It-med gy, dk gy, sft-mod, sb plty-sb blky,
slty tex, rthy Istr, tr calc, tr scat bent; O SHOW: slow stmg,
dk bl cut, fnt yel-gn ring, sl tr stn, no od




300, _
115 123
ROP(fthr) A \I)\/ ~ / B AL
N 9 ¥ ~ Al 7~ ~ \/
T
Sharon Springs MW 9.5 VIS 35 7 4213u - MW 9.5 VIS 36
MD 6188//TVD 6125' Spopo 3980u pa 3893u
3298u | — S
, = Pa - A
- ~ =g " — N
- \\\ [I{\\I \\ A== r ,— ~ N—1"
2655u —— e T R B N \ — -1 \ Pl F
\ll \\\ A |\\ -FT \ \\\\ b= === L= . .\\\\ S
—l - 5 (Units)f . = 2y 4 - > - LT ~ - N ===
\ | Q1-CaPPi \ P D A A =
WL C178%
1 C2 13%
C3 7%
B oy B O P S ) 2 B il ekt el A e o8 A i L OZL 2 NN 8l W Rl i o S A e o s ) el o
T T - T e LI
,160 6,170 6,180 6,190 6,200 6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310 6,320 6,330 6,340 6,350 6,360 6,370 €
200 7 % ~ = \)\A =
s GANMMA (apf) 146
= 7 7 210
=
5700 100% SLTY SH: It-med gy, dk gy, sft-mod, sb plty-sb blky, | 100% SLTY SH: dk gy, occ med-It gy, s
slty tex, rthy Istr, tr calc, tr scat bent; O SHOW: slow blky, slty tex, rthy Istr, tr calc, occ scat
stmg, bl cut, fnt yel-gn ring, tr stn, sl tr od slow stmg, bl cut, fnt yel-gn ring, tr stn
MD: 6,171
TVD: 6,111.97
Inclination: 37.9 MD: 6,219 MD: 6,266
Azimuth: 184.7 : :
2m TVD: 6,149.11 TVD: 6,182.32 MD: 6,314 MD: 6,363
VS: -217.02 Inclination: 40.7 Inclination: 49.3 TVD: 6.211.22 TVD: 6.235.71
TVD (fty—Azimuth: 182.6 Azimuth: 180.6 U U
VS: -186.9 VS: -153.87 Inclination: 56.6 Inclination: 63.4
e T Azimuth: 178.2 Azimuth: 177
VS: -115.66 VS: -73.28

100% SLTY SH: It-med gy, dk gy, sft-mod, sb plty-sb blky,
slty tex, rthy Istr, tr calc; O SHOW: slow stmg, dk bl cut, fnt

el-gn ring, sl tr stn, no od
yelg g 6400

100% SLTY SH: It-med gy, dk gy, sft-mod, sb plty-sb blky,
slty tex, rthy Istr, tr calc, tr scat bent; O SHOW: slow stmg,
bl cut, fnt yel-gn ring, tr stn, no od




300 03/02/2014 03/03/2014
ROP(ttHr) f 95
== 60 g . - \()(l\ A\~ SANNA /<\Il
New Gas Limit | 7000 MW 9.5 VIS 39 5133 MW 9.5 VIS 39 5
0 to 7000 units | 70000 o
5303u B 048
u
3648u - N ~ =
= LN e N VI -
B B TN
o~ \ N\ STt TeA L
e L al (TSI ~ ' > I A (! P O NI B N
' sforeaEenp 47T L | EENR P EP NAPIE SeEs L2 I r
[ 3 e A . - v 4
/ = i i 1 ~r 4870u
// | | C175%
¢ M C2 14%
Niobrara B Chalk C3 8% Niobrara B Marl
<)L SRITRIII|MD 6407/TVD 6254° Lol a- ok o s st R 2 e e W Ca 3% MD 6526/TVD 6287' |- 1= 5z irk il i op s e et ol ik
P e e P P O P e k! ——— _.._ T [EPTT T  FIT PEF TP T
380 6,390 6,400 6,410 6420 6430 6440 6,450 6,470 6480 6490 6500 6510 6520 6530 6540 6550 6560 6570 6580 6590 ¢
T = h
SR, o o oo o TR T T T o T T T T g T o T T T T T T A T T T o T g T o T o T o Ty
S § el | bl ) chbds
- 200N _
g VM.EII 67, —~ I N =
215 N =E /s NN

ft-mod, sb plty-sb
bent; O SHOW:
sl tr od

1
5160% CHK: It gy, occ wh-crm, mot, plty-blky, sft-frm,
fri-brit, wxy ip, slty ip, rthy Istr; 25-0% SLTY SH: dk gy,
occ med-It gy, sft-mod, sb plty-sb blky, slty tex, rthy Istr,
tr calc; 15-40% MRLST: dk gy, blk, sb plty-blky, frm-mod

slow stmg, bl cut, fnt yel-gn ring, tr stn, sl tr od

hd, slty-arg tex, rthy Istr, calc mtx, rr scat bent; O SHOW:

70-40% CHK: It gy, occ wh-crm, mot, plty-blky, sft-frm,
fri-brit, wxy ip, slty ip, rthy Istr; 30-60% MRLST: dk gy,
blk, sb plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc
mtx, rr scat bent, tr slty sh; O SHOW: mod fast stmg,
blshwh cut, yel-wh ring, fr stn, tr od

65-70% MRLST: dk gy, blk, spd wh ip, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, scat bent, tr
foss; 35-30% CHK: It-med gy, wh-crm, mot, plty-blky,
sft-frm, fri-brit, wxy ip, slty ip, rthy Istr; O SHOW: mod
slow stmg, blshwh cut, yel-wh ring, tr stn, tr od

85-90% MRLST:
frm-mod hd, slty:
foss; 15-10% CH
plty-blky, sft-frm
SHOW: mod stm

D/U Fault Sharon Springs to B Chalk

TVEMD: 6,411 MD: 6,458 MD: 6,506 MD: 6,554 MD
TVD: 6,255.45 TVD: 6,270.63 TVD: 6.282.81 TVD: 6,293.73 TVI
Inclination: 68 Inclination: 74.3 Inclination: 76.3 Inclination: 77.4 Inc
Azimuth: 177.4 Azimuth: 177.6 Azimuth: 177.1 Azimuth: 177.2 AZi
VS: -29.55 VS: 14.88 VS: 61.29 VS: 108.02 VS

........... -+ = o, LY 5 =3 o T ﬁ s ﬁ T ﬁ T ﬁ L ﬁ s ﬁ 1
4141%_+u4_+ T T T T T T T T L T T o o Mo o T T T e
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300 New ROP Limit [f-500
0 to 500 ft/hr
ROP(ft/hr) ROP(ftrHr)
et T \/ T ~ e T 41 /\ [
/\o N =T /\:/\l:\//\:\ r/\/ N ~A] 9 ///
00 MW 9.5 VIS 41 MW 9.3 VIS 44 . 7000
264U 0 Bit Data 70000
] Bit#: 4
4187u Type: SDi513
L d Paud L) o Size: 6.125" 3412u
3707u - N . .
[Tt e L] \__V/ N | 3411 Depth In: 6,761' RPN
GLCAPPML £ ¢ m = o = | e =TT 7|7 SR SRR RPN S Depth Out: 10,994 =
== Yoo-- =t CembTss LT T |4s3ssu [ R R Jets: 5x14 L id4-o--- SR /
C171% S=F 77 =7S/N: JH9705 \\
C2 14% || \\ 4
C3 10% TD for Build MD 6761' Drilling Resumed 'T
= Ottt il e i ot e B el e e e ol Sl o i A 5 20 g g g? nimrnsAC4 5% |nrnfoninfolnInrnIinr03/03/2014 @ 07:24 MST 03/04/2014 @18:18 MST =f=r==1=F- .o el e e e
9 B ;
P R P A B e O R S e AT P A ke I g S
— T T T T }

6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740 6,750 6,760 6,770 6,780

,600 6,610 6,620 6,790 6,800 6,810 €
LB T T T LB T T T LB T
LB T T T LB T T T LB T
LB T T T LB T T T LB T
LB T T T LB T T T LB T
LI T T
WE 112 120
: ~
1143 MA () GANMMA (3]
7 7 i 50" Samples i
0 0
I
med-dk gy, blk, spd wh ip, sb plty-blky, 75-80% MRLST: med-dk gy, blk, spd wh ip, sb plty-blky, 85-90% MRLST: med-dk gy, blk, spd wh ip, sb plty-blky, 95% MRLST: med-dk gy, blk, spd wh ip, sb ‘00 95% MRLST
arg tex, rthy Istr, calc mtx, scat bent, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, scat bent, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, scat bent, tr plty-blky, frm-mod hd, slty-arg tex, rthy Istr, plty-blky, frn
K: wh-It-med gy, crm-brn ip, mot, inoc; 25-20% CHK: It-med gy, brn, mot, plty-blky, sft-frm, inoc; 15-10% CHK: It-med gy, brn, mot, plty-blky, sft-frm, calc mtx, scat bent, tr inoc, speckl w calc; 5%  calc mtx, sc
fri-brit, wxy ip, slty ip, rthy Istr; O fri-brit, wxy ip, slty ip, rthy Istr; O SHOW: mod stmg, fri-brit, wxy ip, slty ip, rthy Istr; O SHOW: mod stmg, CHK: It-med gy, brn, mot, plty-blky, sft-frm, 5% CHK: It-1
g, blshwh cut, yel-gn ring, fr stn, tr od blshwh cut, yel-gn ring, fr stn, tr od blshwh cut, yel-gn ring, fr stn, tr od fri-brit, wxy ip, slty ip, rthy Istr; O SHOW: v sft-frm, fri-b|
slow stmg, bl-gn cut, gn-wh ring, fr stn SHOW: v sl
ring, tr stn
- 6,602 t) TVD (ft)
- 6,303.75 MD: 6,649 MD: 6,697 MD: 6,715 MD: 6,761
ination: 78.5 TVD: 6,312.07 TVD: 6,317.76 TVD: 6,319.14 TVD: 6,320.78
muth: 176.8 Inclination: 81.1 Inclination: 85.3 Inclination: 85.9 Inclination: 90
154.95 Azimuth: 176.9 Azimuth: 177.6 Azimuth: 176.9 Azimuth: 177.5
o e VS: 201.2 vs: 248.84 | VS: 266.78 . VS:312.72
T et o o g o g g T n T w T T n T on T r T T o T T T To T T T T T T T T
T ] R E IR L I I T e e T e e e I e T e I e e T E T e e T




21

>

207
||/\/I.||\ A .
mmowc 5297u
- - 5089L
\'
- 7~ ="
T / Nl /
3752u N P
o BN 1777 A ==
—T ] - [ // 4 2 realopv L L L 4 -[--T7T INEE
e - N~ - .7
P 5024u NIV ,\
.......... K _. \. C166% T J
Ui e C217%
17° C313%
SR Em pTeECE E e P S PR C s [VIPOS TR [t e . P it 2 R
0T M -..(mﬂ-..- ampmeR 5 N0 ———t . e .
6,830 6,840 6,850 6,890 6,900 6,930 6,940 6,980 6,990 7,030 T
T T T T T T T T T T T e T T T T T T T T T T T T T T T T T T
._-_un_-_uu_-_uu_-_u._-_uu_-_un_-_un_-_u444444444444444444444 4444444444444444444 44444444444444444444444
._._....1._._....1._._....1._._....1._.141._.141._441._441._441._441._441._441._441._41,4 AT e TR e AT AT o W e e T s LT TR 2T AT g T s T T e I e LT s T e T e T e LT e R 2T
0
102 "~
ANMMA
: med-dk gy, blk, spd wh ip, sb 100% MRLST: med-dk gy, blk, spd wh ip, sb 95% MRLST: med-dk gy, blk, spd wh ip, sb 100% MRLST: med-dk gy, blk, spd wh ip, sb 100% MRLST: med-dk gy, blk, spd wh |
1-mod hd, slty-arg tex, rthy Istr, plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy
at bent, tr inoc, speckl w calc; mtx, scat bent, tr inoc, speckl w calc, tr chk; O mtx, scat bent, tr inoc, speckl w calc; 5% CHK: mtx, speckl w calc, tr scat bent, tr inoc, tr mtx, speckl w calc, tr scat bent, tr inoc
ned gy, brn, mot, plty-blky, SHOW: v slow stmg, bl-gn cut, bri gn-wh ring, tr Ilt-med gy, brn, mot, plty-blky, sft-frm, fri-brit, wxy dissm pyr tr chk; O SHOW: v slow stmg, bl-gn dissm pyr, tr chk; O SHOW: v slow stm
it, wxy ip, slty ip, rthy Istr; O stn ip, slty ip, rthy Istr; O SHOW: v slow stmg, bl-gn cut, v fnt yel-wh ring, mod stn cut, bri gn-wh ring, tr stn
w stmg, bl-gn cut, bri gn-wh cut, v fnt yel-wh ring, mod stn
MD: 6,849 MD: 6,897 MD: 6,941 MD: 6,989 MD: 7,033
TVD: 6,322.97 TVD: 6,323.98 TVD: 6,324.44 TVD: 6,324.69 TVD: 6,325.3
Inclination: 88.6 Inclination: 89 Inclination: 89.8 Inclination: 89.6 Inclination: 88.
Azimuth: 175.3 Azimuth: 177.3 Azimuth: 178.4 Azimuth: 179.5 Azimuth: 178
VS: 400.7 , VS: 448.68 . VS: Aom.mm VS: 540.58 VS: mmm.mp
Ea i e SR I B R R e At I L R ™ L T T L R T L e
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1
p, sb 100% MRLST: med-dk gy, blk, spd wh ip, sb 100% MRLST: med-dk gy, blk, spd wh ip, sb 100% MRLST: med-dk gy, blk, spd wh ip, sb 100% MRLST: med-dk gy, blk, spd wh ip, sb 100% |
Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-bll
tr mtx, speckl w calc, tr scat bent, tr inoc, tr chk; mtx, speckl w calc, abnt scat bent; O SHOW: mtx, speckl w calc, abnt scat bent; O SHOW: mtx, speckl w calc, occ scat bent; O SHOW: mtx, tr
g, bl-gn O SHOW: v slow stmg, bl-gn cut, bri gn-wh slow stmg, dk bl cut, gn-yel ring, fr stn slow stmg, dk bl cut, gn-yel ring, fr stn slow-mod wh-bl stmg, yel-gn ring, fr stn SHOW
ring, tr stn
TVD (ft)
MD: 7,081 MD: 7,128 MD: 7,176 MD: 7,223
TVD: 6,326.18 TVD: 6,325.81 TVD: 6,323.93 TVD: 6,321.76
Inclination: 89.1 Inclination: 91.8 Inclination: 92.7 Inclination: 92.6
Azimuth: 177.4 Azimuth: 178.8 Azimuth: 178.9 Azimuth: 179.1
VS: 632.48 J\m” 679.43 , <mm 727.33 VS: ﬂﬂ,b.m
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MRLST: med-dk gy, blk, spd wh ip, sb
<y, frm-mod hd, slty-arg tex, rthy Istr, calc
speckl w calc, occ-abnt scat bent; O
: slow-mod wh-bl stmg, yel-gn ring, fr stn

100% MRLST: med-dk gy, blk, spd wh ip, sb
plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc
mtx, tr speckl w calc; O SHOW: slow-mod

wh-bl stmg, yel-gn ring, fr stn

I
100% MRLST: med-dk gy, blk, spd wh ip, sb
plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc
mtx, tr scat bent; O SHOW: slow-mod wh-bl

stmg, yel-gn ring, fr stn

5100% MRLST: med-dk gy, blk, spd wh ip, sb
plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc
mtx, tr scat bent, tr chk; O SHOW: slow wh-bl
stmg, yel-gn ring, fr stn

1
100% MRLST: med-dk gy, b
plty-blky, frm-mod hd, slty-¢
mtx, tr scat bent, tr chk; O S
stmg, yel-gn ring, fr stn

MD: 7,271 MD: 7,319 MD: 7,367 MD: 7,462

TVD: 6,319.91 TVD: 6,318.62 TVD: 6,317.74 TVD: 6,316.12

Inclination: 91.8 Inclination: 91.3 Inclination: 90.8 Inclination: 91.1

Azimuth: 180 Azimuth: 180.4 Azimuth: 180.3 Azimuth: 179.1 Azimuth: 179.4

VS: 822.0 VS: 869.91 <%” 917.75 VS: H_om.m.mb
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1
Ik, spd wh ip, sb 85% MRLST: med-dk gy, blk, spd wh ip, sb 95% MRLST: med-dk gy, blk, spd wh ip, sb 5100% MRLST: med-dk gy, blk, spd wh ip, sb 100% MRLST: med-dk gy, blk, spd wh ip, sb
rg tex, rthy Istr, calc -} plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc

HOW: slow wh-bl

mtx, tr scat bent, 15% CHK: It-med gy, brn, mot,
plty-blky, sft-frm, fri-brit, wxy ip, slty ip, rthy Istr;
O SHOW: slow wh-bl stmg, yel-gn ring, fr stn

mtx 5% CHK: It-med gy, brn, mot, plty-blky,
sft-frm, fri-brit, wxy ip, slty ip, rthy Istr; O SHOW:
slow wh-bl stmg, yel-gn ring, fr stn

mtx, tr chk frags; O SHOW: slow wh-bl stmg,
yel-gn ring, fr stn

mtx, tr chk frags; O SHOW: slow wh-bl stmg,
yel-gn ring, fr stn

TVD (ft)
MD: 7,510 MD: 7,558 MD: 7,605 MD: 7,653 MD: 7,7
TVD: 6,315.57 TVD: 6,315.24 TVD: 6,314.83 TVD: 6,314.45 TVD: 6,
Inclination: 90.2 Inclination: 90.6 Inclination: 90.4 Inclination: 90.5 Inclinat|
Azimuth: 179.9 Azimuth: 180 Azimuth: 179.3 Azimuth: 178.7 Azimutt
VS: 1,060.43 VS: 1,108.3 VS: _H_Hmm.pw VS: H_wow.H VS: 1,2t
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, 700 7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810 7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910 Y
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T T T T T T T T oo
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e
100% MRLST: med-dk gy, blk, spd wh ip, sb 65% CHK: wh-It gy, crm-brn, occ med gy, mot, 575% CHK: wh-It gy, crm-brn, occ med gy, mot, 80% CHK: wh-It gy, crm-brn, occ med gy, mot, 65% CHK: wh-It
plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, sft-frm, fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, rthy Istr 20% plty-blky, sft-frm,
mtx, rr Inoc, rr scat bent; O SHOW: mod wh-bl 35% MRLST: med-dk gy, blk, spd wh ip, sb 25% MRLST: med-dk gy, blk, spd wh ip, sb MRLST: med-dk gy, blk, spd wh ip, sb plty-blky, 35% MRLST: me
stmg, yel-gn ring, fr stn plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc frm-mod hd, slty-arg tex, rthy Istr, calc mtx, rr plty-blky, frm-mo
mtx, tr foss, tr scat bent; O SHOW: mod wh-bl mtx, tr foss, tr scat bent; O SHOW: mod wh-bl foss, rr scat bent; O SHOW: mod wh-bl stmg, mtx, tr foss, tr sc:
stmg, yel-gn ring, fr stn stmg, yel-gn ring, mod stn yel-gn ring, mod stn stmg, yel-gold rir
TVD (ft)
00 MD: 7,748 MD: 7,796 MD: 7,892
314.16 TVD: 6,314.04 TVD: 6,313.83 TVD: 6,312.32
on: 90.2 Inclination: 90.1 Inclination: 90.4 Inclination: 91.4
: 177.7 Azimuth: 177.4 Azimuth: 178.6 Azimuth: 179.9
wo_.om /,\m” 1,298.05 <mw 1,346.02 \ VS: H_)ﬁ.m
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0
y, crm-brn, occ med gy, mot, 55% CHK: wh-It gy, crm-brn, occ med gy, mot, 5160% CHK: wh-It gy, crm-brn, occ med gy, mot, 60% CHK: wh-It gy, crm-brn, occ med gy, mot, 50% CHK: wh-It gy, crm-brn, occ med ¢
fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, slty ip, rt
i-dk gy, blk, spd wh ip, sb 45% MRLST: med-dk gy, blk, spd wh ip, sb 40% MRLST: med-dk gy, blk, spd wh ip, sb 40% MRLST: med-dk gy, blk, spd wh ip, sb 50% MRLST: med-dk gy, blk, sb plty-bl
1 hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc plty-blky, frm-mod hd, slty-arg tex, rthy Istr, calc -} frm-mod hd, slty-arg tex, rthy Istr, calc
t bent; O SHOW: mod wh-bl mtx, tr foss, tr scat bent, intbd ip wi chk; O mtx, tr foss, tr scat bent, intbd ip wi chk; O mtx, v rr foss, intbd ip wi chk; O SHOW: mod foss, intbd ip wi chk; O SHOW: fast wh
g, mod stn SHOW: mod wh-bl stmg, yel-gold ring, mod stn SHOW: mod wh-bl stmg, yel-gn ring, mod stn wh-bl stmg, yel-gn ring, mod stn yel-gn ring, g stn
TVD (ft)
MD: 7,987 MD: 8,035 MD: 8,083 MD: 8,130
MD: 7,940 TVD: 6,309.3 TVD: 6,308.5 TVD: 6,308.25 TVD: 6,308.7
TVD: 6,310.77 Inclination: 91.3 Inclination: 90.6 Inclination: 90 Inclination: 88.9
Inclination: 92.3 Azimuth: 180.7 Azimuth: 180.3 Azimuth: 181 Azimuth: 180.1
Azimuth: 180.4 <,w” 1,536.45 VS: m_mmb.mm VS: 1,632.11 VS: H_mum,.om
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,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230 8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340 8,350 €
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y, mot, 80% CHK: wh-It gy, crm-brn, occ med gy, mot, 5790% CHK: wh-It gy, crm-brn, occ med gy, mot, 95% CHK: wh-It gy, crm-brn, occ med gy, mot, 75% CHK: wh-It gy, crm-brn, occ med gy, mot, 85% C
hy Istr plty-blky, sft-frm, fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, slty ip, rthy Istr plty-blky, sft-frm, fri-brit, wxy, rthy Istr 25% plty-bll
Y, 20% MRLST: med-dk gy, blk, sb plty-blky, 10% MRLST: med-dk gy, blk, sb plty-blky, 5% MRLST: med-dk gy, blk, sb plty-blky, MRLST: med-dk gy, blk, sb plty-blky, frm-mod MRLS
mtx, rr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, rr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, rr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, rr hd, slty-arg tex, rthy Istr, calc mtx, rr foss, rr hd, slt
-bl stmg, foss, rr pyr; O SHOW: fast wh-bl stmg, yel-gn foss, rr pyr; O SHOW: slow-mod wh-bl stmg, foss, rr pyr; O SHOW: slow-mod wh-bl stmg, pyr; O SHOW: slow-mod wh-bl stmg, yel-gn ipwic
ring, g stn yel-gn ring, mod stn yel-gn ring, mod stn ring, mod stn yel-gn
TVD (ft)
MD: 8,177 MD: 8,225 MD: 8,273 MD: 8,321"
TVD: 6,309.64" TVD: 6,310.77" TVD: 6,311.78" TVD: 6,312.24"
Inclination: 88.8 ° Inclination: 88.5° Inclination: 89.1° Inclination: 89.8 °
Azimuth: 180.2° Azimuth: 180.3° Azimuth: 180.2° Azimuth: 180.4°
<.W 1,725.8 _, VS: ,H_ﬁw.mm ﬁ VS: H_mmp.@ ! VS: H_mmw.wb !
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HK: wh-It gy, crm-brn, occ med gy, mot,
<y, sft-frm, fri-brit, wxy, rthy Istr 15%

I med-dk gy, blk, sb plty-blky, frm-mod
/-arg tex, rthy Istr, calc mtx, tr foss, intbd

hk; O SHOW: slow-mod wh-bl stmg,

T
90% CHK: wh-It gy, crm-brn, occ med gy, mot,
plty-blky, sft-frm, fri-brit, wxy, rthy Istr 10%
MRLST: med-dk gy, blk, sb plty-blky, frm-mod
hd, slty-arg tex, rthy Istr, calc mtx, tr foss, intbd
ip wi chk; O SHOW: slow wh-bl stmg, yel ring,

85% CHK: wh-It gy, crm-brn, occ med gy, mot,
plty-blky, sft-frm, fri-brit, wxy, rthy Istr 15%
MRLST: med-dk gy, blk, sb plty-blky, frm-mod
hd, slty-arg tex, rthy Istr, calc mtx, tr foss; O
SHOW: slow wh-bl stmg, yel ring, mod stn

85% CHK: wh-It gy, crm-brn, occ med gy, mot,
plty-blky, sft-frm, fri-brit, wxy, rthy Istr 15%
MRLST: med-dk gy, blk, sb plty-blky, frm-mod
hd, slty-arg tex, rthy Istr, calc mtx, tr foss; O
SHOW: fast stmg, bri blshwh cut, gn-yel ring, g

75% CHK: wh-It gy, crm-br
plty-blky, sft-frm, fri-brit, w
MRLST: med-dk gy, blk, st
hd, slty-arg tex, rthy Istr, ci
intbd wi chk; O SHOW: fas

ring, mod stn mod stn stn cut, gn-yel ring, g stn
TVD (ft)
MD: 8,368 MD: 8,416 MD: 8,464 MD: 8,512 MD: 8,559
TVD: 6,312.57 TVD: 6,313.07 TVD: 6,313.57 TVD: 6,314.12 TVD: 6,314.16
Inclination: 89.4 Inclination: 89.4 Inclination: 89.4 Inclination: 89.3 Inclination: 90.6
Azimuth: 179.8 Azimuth: 180.7 Azimuth: 180.4 Azimuth: 179.3 JAzimuth: 179.8
VS:1,916.21 VS: 1,964.06 VS: 2,011.89 VS: 2,059.77 IVS: 2,106.67
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n, occ med gy, mot, '60% CHK: wh-It gy, crm-brn, occ med gy, mot, 50% CHK: It-med gy, occ crm-brn, spd wh, mot, 65% CHK: It-med gy, occ crm-brn, spd wh, mot, 55% CHK: It-med gy, crm-brn, spd wh, mot,
Xy, rthy Istr 25% plty-blky, sft-frm, fri-brit, wxy, rthy Istr 40% plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr 50% plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr 35% plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr 45%
) plty-blky, frm-mod MRLST: med-dk gy, blk, sb plty-blky, frm-mod MRLST: med-dk gy, blk, sb plty-blky, frm-mod MRLST: med-dk gy, blk, sb plty-blky, frm-mod MRLST: med-dk gy, blk, sb plty-blky, frm-mod
alc mtx, tr foss, occ hd, slty-arg tex, rthy Istr, calc mtx, tr foss, occ hd, slty-arg tex, rthy Istr, calc mtx, tr foss, intbd hd, slty-arg tex, rthy Istr, calc mtx, tr foss, intbd hd, slty-arg tex, rthy Istr, calc mtx, tr foss, intbd
t stmg, bri bilshwh intbd wi chk; O SHOW: fast stmg, bri blshwh ip wi chk; O SHOW: fast stmg, bri blshwh cut, ip wi chk; O SHOW: mod-fast stmg, bri blshwh ip wi chk; O SHOW: mod-fast stmg, bri blshwh
cut, fnt yel ring, mod stn fnt yel ring, mod stn cut, fnt gn-yel ring, mod stn cut, fnt gn-yel ring, mod stn
TVD (ft)
MD: 8,607 MD: 8,654 MD: 8,702 MD: 8,750 MD: 8,79€
TVD: 6,313.36 TVD: 6,312.62 TVD: 6,312.67 TVD: 6,313.25 TVD: 6,31
Inclination: 91.3 Inclination: 90.5 Inclination: 89.4 Inclination: 89.2 Inclinatior
Azimuth: 179.7 Azimuth: 180.4 Azimuth: 180.1 Azimuth: 181.1 Azimuth:
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GAMMA (ap}) \/ GAMMA(ap})
0 0
560% CHK: It-med gy, crm-brn, spd wh, mot, 65% CHK: It-med gy, crm-brn, spd wh, mot, 75% CHK: It-med gy, crm-brn, spd wh, mot, 65% CHK: It-med gy, crm-brn, spd wh, mot, 560% CHK: It-med
plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr 40% plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr 35% plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr 25% plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr 35% plty-blky, sft-frm,
MRLST: med-dk gy, blk, sb plty-blky, frm-mod MRLST: med-dk gy, blk, sb plty-blky, frm-mod MRLST: med-dk gy, blk, sb plty-blky, frm-mod MRLST: med-dk gy, blk, sb plty-blky, frm-mod MRLST: med-dk
hd, slty-arg tex, rthy Istr, calc mtx, tr foss, intbd hd, slty-arg tex, rthy Istr, calc mtx, tr foss, intbd hd, slty-arg tex, rthy Istr, calc mtx, tr foss, intbd hd, slty-arg tex, rthy Istr, calc mtx, tr foss, intbd hd, slty-arg tex, r
ip wi chk; O SHOW: mod-fast stmg, bri blshwh ip wi chk; O SHOW: mod-fast stmg, bri blshwh ip wi chk, tr scat bent; O SHOW: mod-fast stmg, ip wi chk, tr scat bent; O SHOW: mod-fast stmg, ip wi chk, tr scat
cut, fnt yel-wh ring, mod stn cut, fnt yel-wh ring, mod stn bri blshwh cut, fnt yel-orng ring, mod stn bri blshwh cut, fnt yel-orng ring, mod stn bri blshwh cut, g
TVD (ft) TVD (ft)
| MD: 8,845 MD: 8,893 MD: 8,941 MD: 8,989
3.97 TVD: 6,314.58 TVD: 6,315 TVD: 6,314.54 TVD: 6,312.95
11 89.1 Inclination: 89.4 Inclination: 89.6 Inclination: 91.5 Inclination: 92.3
180.6 Azimuth: 180.3 Azimuth: 180.4 Azimuth: 179.5 Azimuth: 179.4
D/U Fault B Chalk to B Marl
91 vs:2:391.75 .| VS: 2,439.6 VS: 2,487.47 au alcto B Mar VS: 2,535.34
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GANMA (apf)

gy, crm-brn, spd wh, mot,
fri-brit, wxy ip, rthy Istr 40%
gy, blk, sb plty-blky, frm-mod
thy Istr, calc mtx, tr foss, intbd
bent; O SHOW: mod-fast stmg,
1-yel ring, mod stn

75% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl w calc, occ scat
bent 25% CHK: It-med gy, crm-brn, spd wh, mot,
plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O
SHOW: mod-fast stmg, bri blshwh cut, gn-yel
ring, mod stn

80% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl w calc, occ scat

bent 20% CHK: It-med gy, crm-brn, spd wh, mot,

plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O
SHOW: fast stmg, bri blshwh cut, yel-wh ring, fr
stn

90% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl wi calc, occ scat
bent 10% CHK: med gy, med gy brn, spd wh,
mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O
SHOW: fast stmg, bri blshwh cut, yel-wh ring, fr
stn

5100% MRLST: med-dk gy, blk, sb plty-
frm-mod hd, slty-arg tex, rthy Istr, calc
foss, calc nod, intbd ip wi chk, speckl"

occ scat bent, tr chk; O SHOW: fast st
blshwh cut, fnt yel-wh ring, fr stn

TVD (ft)
MD: 9,036 MD: 9,084 MD: 9,137 MD: 9,180 MD: 9,227
TVD: 6,311.22 TVD: 6,310.35 TVD: 6,310.25 TVD: 6,310.18 TVD: 6,309.97
Inclination: 91.9 Inclination: 90.2 Inclination: 90 Inclination: 90.2 Inclination: 90.3
Azimuth: 180.3 Azimuth: 178.5 Azimuth: 177.6 Azimuth: 179.3 Azimuth: 180.8
<ww 2,582.19 , VS: M,_mwo.ow <,w” M_mmw.om VS: N_qwm, <,w” N_ﬂﬂm.mﬂ
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_ GAMMA(ap})
0
olky, 100% MRLST: med-dk gy, blk, sb pity-blky, 100% MRLST: med-dk gy, blk, sb pity-blky, 90% MRLST: med-dk gy, blk, sb plty-blky, '90% MRLST: med-dk gy, blk, sb plty-blky, 85% MF
mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr frm-moc
wi calc, foss, calc nod, intbd ip wi chk, speckl wi calc, foss, calc nod, intbd ip wi chk, speckl wi calc, foss, intbd ip wi chk, speckl wi calc, occ scat foss, intbd ip wi chk, speckl wi calc, abnt scat foss, int
Mg, bri occ scat bent, tr chk; O SHOW: fast stmg, bri occ scat bent, tr chk; O SHOW: fast stmg, bri bent 10% CHK: med gy, med gy brn, spd wh, bent 10% CHK: med gy, med gy brn, spd wh, scat ber
blshwh cut, fnt yel-wh ring, fr stn blshwh cut, fnt gn-wh ring, fr stn mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O | mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O wh, mot
SHOW: fast stmg, bri blshwh cut, fnt gn-wh SHOW: v fast stmg, bri blshwh cut, bri yel-wh Istr; O €
ring, fr stn ring, mod stn yel-wh 1
TVD (ft)
MD: 9,275 MD: 9,322 MD: 9,370 MD: 9,417 Mi
TVD: 6,309.8 TVD: 6,309.64 TVD: 6,309.43 TVD: 6,309.27 T\
Inclination: 90.1 Inclination: 90.3 Inclination: 90.2 Inclination: 90.2 Ini
Azimuth: 181.5 Azimuth: 182.9 Azimuth: 184.1 Azimuth: 185 Az
VS: 2,820.66 VS: m_m,mﬂ.wﬂ VS: m_oﬁ,.ow <,w” m_omp.ww, V¢
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: GAVMMA (apy)
0

LST: med-dk gy, blk, sb plty-blky,

| hd, slty-arg tex, rthy Istr, calc mtx, tr
bd ip wi chk, speckl wi calc, v abnt

1t 15% CHK: med gy, med gy brn, spd
, plty-blky, sft-frm, fri-brit, wxy ip, rthy
s HOW: v fast stmg, bri blshwh cut, bri

90% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl wi calc, v abnt
scat bent 10% CHK: med gy, med gy brn, spd
wh, mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy
Istr; O SHOW: v fast stmg, bri blshwh cut, bri

90% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl wi calc, v abnt
scat bent 10% CHK: med gy, med gy brn, spd
wh, mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy
Istr; O SHOW: v fast stmg, bri blshwh cut, bri

5100% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl wi calc, v abnt
scat bent, tr chk; O SHOW: v fast stmg, bri
blshwh cut, bri yel-wh ring, mod stn

100% MRLST: med-dk gy, bl
frm-mod hd, slty-arg tex, rthy
foss, intbd ip wi chk, speckl:
scat bent, tr chk; O SHOW: \
blshwh cut, bri yel-wh ring, r

ing, mod stn yel-wh ring, mod stn yel-wh ring, mod stn
TVD (ft)

): 9,465 MD: 9,513 MD: 9,561 MD: 9,610 MD: 9,658
'D: 6,309.14 TVD: 6,309.02 TVD: 6,308.97 TVD: 6,309.02 TVD: 6,309.1
lination: 90.1 Inclination: 90.2 Inclination: 89.9 Inclination: 90 Inclination: 89.8
imuth: 187 Azimuth: 187.4 Azimuth: 184.8 Azimuth: 183.4 Azimuth: 180.1
> ,wbom.mw VS: w_mumm.mm VS: whow.ow VS: whmfwo /“w” whww.ﬁw
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0
K, sb plty-blky, 85% MRLST: med-dk gy, blk, sb plty-blky, 80% MRLST: med-dk gy, blk, sb plty-blky, '90% MRLST: med-dk gy, blk, sb plty-blky, 90% MRLST: med-dk gy, blk, sb plty-blky,
/ Istr, calc mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, scat frm-mod hd, slty-arg tex, rthy Istr, calc mtx, scat frm-mod hd, slty-arg tex, rthy Istr, calc mtx, scat frm-mod hd, slty-arg tex, rthy Istr, calc mtx, scat
i calc, v abnt inoc foss, intbd ip wi chk, speckl wi calc, v inoc foss, intbd ip wi chk, speckl wi calc, abnt inoc foss, intbd ip wi chk, speckl wi calc, v inoc foss, intbd ip wi chk, speckl wi calc, occ
fast stmg, bri abnt scat bent 15% CHK: med gy, med gy brn, scat bent 20% CHK: med gy, med gy brn, spd abnt scat bent 10% CHK: med gy, med gy brn, scat bent 10% CHK: med gy, med gy brn, spd
nod stn spd wh, mot, plty-blky, sft-frm, fri-brit, wxy ip, wh, mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy spd wh, mot, plty-blky, sft-frm, fri-brit, wxy ip, wh, mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy
rthy Istr; O SHOW: slow wh-bl stmg, bri yel-gn Istr; O SHOW: slow wh-bl stmg, bri yel-gn ring, rthy Istr; O SHOW: slow wh-bl stmg, bri yel-gn Istr; O SHOW: slow wh-bl stmg, bri yel-gn ring,
ring, fr stn fr stn ring, fr stn fr stn
TVD (ft)
MD: 9,704 MD: 9,752 MD: 9,801 MD: 9,849 MD: 9,89¢
TVD: 6,309.22 TVD: 6,309.3 TVD: 6,309.18 TVD: 6,308.63 TVD: 6,30
Inclination: 89.9 Inclination: 89.9 Inclination: 90.4 Inclination: 90.9 Inclinatior
Azimuth: 180.8 Azimuth: 181.1 Azimuth: 180.1 Azimuth: 179.8 Azimuth:
VS: w._mﬁ.om VS: w_mwm.ﬂm VS: w_wb.p.mp VS: w_wmo.mm /,\m” 3,438
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GAVIMA (ap}) H,NN,
0 =
90% MRLST: med-dk gy, blk, sb plty-blky, 100% MRLST: med-dk gy, blk, sb pity-blky, 5100% MRLST: med-dk gy, blk, sb plty-blky, 100% MRLST: med-dk gy, blk, sb plty-blky, 80% MRLST: med

frm-mod hd, slty-arg tex, rthy Istr, calc mtx, scat
inoc foss, intbd ip wi chk, speckl wi calc, occ
scat bent 10% CHK: med gy, med gy brn, spd

frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl wi calc, v abnt
scat bent, tr chk; O SHOW: slow wh-bl stmg, bri

frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl wi cal, scat bent,
tr chk; O SHOW: slow wh-bl stmg, bri yel-gn

frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
foss, intbd ip wi chk, speckl wi cal, scat bent,
tr chk; O SHOW: slow wh-bl stmg, bri yel-gn

frm-mod hd, slty-¢
Inoc foss, intbd ip
bent 20% CHK: It-

wh, mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy yel-gn ring, fr stn ring, mod stn ring, mod stn plty-blky, sft-frm,
Istr; O SHOW: slow wh-bl stmg, bri yel-gn ring, SHOW: slow-mod
fr stn mod stn
TVD(ft)
, MD: 9,946 MD: 9,995 MD: 10,043 MD: 10,091
7.86 TVD: 6,306.98 TVD: 6,305.74 TVD: 6,304.32 TVD: 6,303.19
1: 90.9 Inclination: 91.2 Inclination: 91.7 Inclination: 91.7 Inclination: 91
180.3 Azimuth: 179.1 Azimuth: 179.8 Azimuth: 179.2 Azimuth: 177.6
34 <wﬁ 3,486.22 . VS: w_mwm.HH VS: w_mmm.ow VS: w_mw,o.o
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bz iyt 0 5 O A S S RS e e o r ——=lca 3% Bt R e
JEE P e e e SN
0,120 10,130 10,140 10,150 10,160 10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270 10,280 10,290 10,300 10,310 10,320 10,330 1
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_ GAMMA(a)) 140
g |
-dk gy, blk, sb plty-blky, 70% MRLST: med-dk gy, blk, sb plty-blky, '90% MRLST: med-dk gy, blk, sb plty-blky, 75% MRLST: med-dk gy, blk, sb plty-blky, 70% MRLST: med-dk gy, blk, sb plty-b
rg tex, rthy Istr, calc mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr frm-mod hd, slty-arg tex, rthy Istr, calc
wi chk, speckl wi calc, scat Inoc foss, intbd ip wi chk, speckl wi calc, scat Inoc foss, intbd ip wi chk, speckl wi calc, scat Inoc foss, intbd ip wi chk, speckl wi calc, mod Inoc foss, intbd ip wi chk, speckl wi ce
med gy, occ crm-brn, mot, bent 30% CHK: It-med gy, occ crm-brn, mot, bent 10% CHK: It-med gy, occ crm-brn, mot, scat bent 25% CHK: It-med gy, occ crm-brn, scat bent 30% CHK: It-med gy, occ crr
ri-brit, wxy ip, rthy Istr; O plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O mot, plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O mot, plty-blky, sft-frm, fri-brit, wxy ip, |
wh-bl stmg, bri yel-gn ring, SHOW: slow-mod wh-bl stmg, bri yel-gn ring, SHOW: mod wh-bl stmg, bri yel-gn ring, mod stn SHOW: mod wh-bl stmg, bri yel-gn ring, mod stn SHOW: slow wh-bl stmg, bri yel-gn rin
mod stn
TVD (ft)
MD: 10,139 MD: 10,188 MD: 10,236 MD: 10,284 MD: 10,332
TVD: 6,302.85 TVD: 6,303.28 TVD: 6,303.24 TVD: 6,302.57 TVD: 6,301.9
Inclination: 89.8 Inclination: 89.2 Inclination: 90.9 Inclination: 90.7 Inclination: 90.9
Azimuth: 177.2 Azimuth: 178.1 Azimuth: 177.5 Azimuth: 176.9 Azimuth: 176.4
VS: 3,678.9 VS: 3,727.87 VS: 3,775.84 VS: 3,823.86 VS: 3,871.85
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GAMMA (&l
115 i
] 0
80% MRLST: med-dk gy, blk, sb plty-blky, 70% MRLST: med-dk gy, blk, sb plty-blky, 75% MRLST: med-dk gy, blk, sb plty-blky, 85% MRLST: med-dk gy, blk, sb plty-blky, 95% M
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, mod frm-mod hd, slty-arg tex, rthy Istr, calc mtx, mod frm-mod hd, slty-arg tex, rthy Istr, calc mtx, mod frm-mod hd, slty-arg tex, rthy Istr, calc mtx, mod frm-mo
Inoc foss, intbd ip wi chk, speckl wi calc, scat Inoc foss, intbd ip wi chk, speckl wi calc, scat Inoc foss, intbd ip wi chk, speckl wi calc, scat Inoc foss, intbd ip wi chk, speckl wi calc, scat Inoc fos
bent 20% CHK: It-med gy, occ crm-brn, mot, bent 30% CHK: It-med gy, occ crm-brn, mot, bent 25% CHK: It-med gy, occ crm-brn, mot, bent 15% CHK: It-med gy, occ crm-brn, mot, brn, mc
plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr; O plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr, dissm plty-blky, sft-frm, fri-brit, wxy ip, rthy Istr, dissm Istr, dis
SHOW: slow wh-bl stmg, bri yel-gn ring, fr stn SHOW: slow-mod wh-bl stmg, bri yel-gn ring, pyr; O SHOW: slow-mod wh-bl stmg, bri yel-gn pyr; O SHOW: mod wh-bl stmg, bri yel-gn ring, yel-gn |
mod stn ring, mod stn mod stn
TVD (ft)
MD: 10,380 MD: 10,428 MD: 10,473 MD: 10,521
TVD: 6,301.19 TVD: 6,301.14 TVD: 6,301.65 TVD: 6,302.03
Inclination: 90.8 Inclination: 89.3 Inclination: 89.4 Inclination: 89.7
Azimuth: 175.4 Azimuth: 173.6 Azimuth: 172.8 Azimuth: 173.3
VS: 3,919.85 VS: 3,967.83 VS: 4,012.78 VS: 4,060.73
| = 5 = 5 = | = .., = 5 = 5 = | = 5 = 5 = | = 5 = - R
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9.4 VIS 38 51250 5221u MW 9.4 VIS 38
- 5488u -
gy
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00
1
158 Al

1
RLST: med-dk gy, blk, sb plty-blky,
d hd, slty-arg tex, rthy Istr, calc mtx, tr
s, speckl wi calc 5% CHK: It-med gy,
t, plty-blky, sft-frm, fri-brit, wxy ip, rthy
sm pyr; O SHOW: mod wh-bl stmg, bri
ing, mod stn

£100% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
Inoc foss, speckl wi calc, rr chk frags; O
SHOW: slow-mod wh-bl stmg, mod bri yel ring,
mod stn

100% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
Inoc foss, speckl wi calc, abnt bent, dissm pyr;
O SHOW: slow-mod wh-bl stmg, mod bri yel

ring, mod stn

100% MRLST: med-dk gy, blk, sb plty-blky,
frm-mod hd, slty-arg tex, rthy Istr, calc mtx,
Inoc foss, speckl wi calc, abnt bent, dissm pyr;

O SHOW: slow wh-bl stmg, bri yel-gn ring, fr stn

100% MRLST: med-dk gy, bl
frm-mod hd, slty-arg tex, rth’
Inoc foss, speckl wi calc, ab
O SHOW: slow wh-bl stmg, |

MD: 10,569 MD: 10,617 MD: 10,665 MD: 10,713 MD: 10,762
TVD: 6,302.32 TVD: 6,302.41 TVD: 6,302.24 TVD: 6,302.2 TVD: 6,302.24
Inclination: 89.6 Inclination: 90.2 Inclination: 90.2 Inclination: 89.9 Inclination: 90
Azimuth: 172.7 Azimuth: 173.8 Azimuth: 174.7 - Azimuth: 175 Azimuth: 174.7
VS: 4,108.67 VS: 4,156.62 VS: 4,204.6 Small D/U Faultin B Marl VS: 4,25250 VS: 4,301.50
“1 LL) — LR —— L Ix T I o = LR —— LLJ — La) — LL) — LR IT L Ix T I o ™ LR —— LLJ — La) — LL) — LR —— LLJ — La) — LL) + —— LLJ — La) — LL) — LR —— LLJ — La) — LL) — LR —— LLJ — La) — LL) — LR —— LLJ Ix T I ™
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ROP(ft/H) a —~— 225
1 » /<(>\/<>\(\\(|>, N AN T A AN 25
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7000

b || 56 52080 MW 9.4 VIS 38
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— 4366 ~ =

5 L~ ~ 59 u \ NJ4440u LA

/ Istr, calc mtx, tr
nt bent, dissm pyr;
ori yel-gn ring, fr stn

frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
Inoc foss, speckl wi calc, abnt bent, dissm pyr;
O SHOW: slow wh-bl stmg, bri yel-gn ring, fr stn

6400

stmg, bri yel-gn ring, fr stn

frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
Inoc foss, speckl wi calc, abnt bent 10% CHK:
med gy, brn, mot, plty-blky, sft-frm, fri-brit, wxy
ip, rthy Istr, dissm pyr; O SHOW: slow wh-bl

frm-mod hd, slty-arg tex,
Inoc foss, speckl wi calc,

ip, rthy Istr, dissm pyr; O

stmg, bri yel-gn ring, fr stn

rthy Istr, calc mtx, tr
abnt bent 5% CHK:

med gy, brn, mot, plty-blky, sft-frm, fri-brit, wxy

SHOW: slow wh-bl

frm-mod hd, slty-arg tex, rthy Istr, calc mtx, tr
Inoc foss, speckl wi calc, abnt bent; O SHOW:
slow wh-bl stmg, bri yel-gn ring, fr stn

Projection to Bit

TVD (ft)

MD: 10,810 MD: 10,857 MD: 10,905 MD: 10,942 MD: 10,986.6

TVD: 6,301.91 TVD: 6,301.41 TVD: 6,301.12 TVD: 6,301.06 TVD: 6,301.15

Inclination: 90.8 Inclination: 90.4 Inclination: 90.3 Inclination: 89.9 Inclination: 89.9

Azimuth: 173.9 Azimuth: 174 Azimuth: 172.9 Azimuth: 173 Azimuth: 173

VS: 4,349.57 <w” \rw@m.m) VS: _A_ﬁﬁ.m VS: AL,mH.Am VS: 4,533.39
44444444444444444444 s s s s s s s s s s s ._-_uﬂn_-ﬂu_dln_-_ul_-ﬂn_-ﬂn_-ﬂ T I l_-_un_-_un_-_u ._-_un_-_un_-_ln_-_uﬁ._-_.
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K, sb plty-blky, 5100% MRLST: med-dk gy, blk, sb plty-blky, 90% MRLST: med-dk gy, blk, sb plty-blky, 95% MRLST: med-dk gy, blk, sb plty-blky, 100% MRLST: med-dk gy, blk, sb pity-blky,
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TD @ 10,994' MD
03/06/2014 @ 12:54 MST
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Thank you for using
Columbine Logging, Inc.
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