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Well Name Harmon 42-6-17-53
Location SE/NE Sec.6-T17S-R53W
State COLORADO County LINCOLN
Country USA Rig Number PATTERSON-UTI 180
API Number 05-073-06615-0000 AFE # 032314
Region SE COLORADO Field BLACK FOX
Spud Date 7/16/2014 Drilling Completed 7/30/2014
Ground Elevation 4,645 K.B. Elevation 4,668
Logged Interval 100 To 6690 Total Depth 6690
Formation Atoka, Morrow
Type of Drilling Fluid WBM
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Dennis C. Vertrees Wellsite Geologist, Columbine Logging Inc. 2385 S. Lipan St. Denver, CO 80223
Adam Harris Wellsite Geologist, Columbine Logging Inc. 2385 S. Lipan St. Denver, CO 80223
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Company Pioneer Natural Resources
Address Pioneer Natural Resources
1401 17th Street, Suite 1200
Denver, CO 80202
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Geologist Zone Color Coding
Name Caleb J. Pollock Mo Condensate M cas
Note . Core . Pressure
Company Pioneer Natural Resources Error B vaer Seal
Address Pioneer Natural Resources
1401 17th Street, Suite 1200
Denver, CO 80202
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Total Gas & Chromatograph
GAS
=]
0 & o | % c1 ——
a| o = ° —_—
ROP °o| 2 v 5 _ €2 _ o
ROP 3 = Images 3 5 % Lith c3 — Lithology Descriptions
5 2 2 S ica
®l e ® nc4 ——
iC5 ———
Qanzom ncs ———
50
300 ROP-(ft/hr) o
|| ROP DATA IMPORTED | | GAS DATA IMPORTED FROM ||
| | FROM PASON 60 | IBALL GAS CHART | |BEGAN LOGGING @ 100' MD, ON
] | |7/16/14, @13:50 MDST
Bit #: NB #1 s i i i
Type: HAL-FM36532 []
Size: 12.25 | 20 || COLUMBINE LOGGING INC.
Depth In: 70° ] || RIGGED UP ON 7/14/2014
Depth Out: 541" H - MANNED 2-PERSON LOGGING
SIN: 11703574 B H WITH BLOODHOUND UNIT DRILLING W/ WBM
] 80 | #00273
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'ROP: 82.8
IWOB: 0.7 13.4u
| RPM: 61 C1:96.9% 1]
FSPM #1: 62 rd 100 T C2:1.9% i
ISPM#2: 0 AY C3:0.8%
' Spp: 87 \ ca:0.4% | SLTY SH: pred dk gy-gy, occ It
. ) tan-gy brn, sb blky-blky, sft-mod sft,
/ 1u .
f 110 < rthy, v slty ip, v sl calc; rr pale org
o < (\ min flor, v slow difse pale yel cut,
A ) no od
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)] SLTY SH: pred dk gy-gy, occ It
< tan-gy brn, sb blky-blky, sft-mod
>— 170 ; .
< frm, rthy, v slty ip, v sl calc; tr pale
- < i | org min flor, v slow difse pale yel
\1 . l) cut, no od
q : 180 Q
/( - 3\ Mud Wt: 8.35 Vis 36
2 .
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300 r*lc Upitc\
i A
g T 10 \ 100 1,00QE4 |
Cl-pEH (PPM)
210 100 1,00(, 1E4 1E5 1E6
220
65u
230 SLTY SH: pred dk gy-gy, It tan-gy, rr
It brn, sb blky-blky, sft-mod frm, rthy,
\ \ v slty ip, v sl calc; tr pale org min
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flor, v slow difse pale yel cut, no od

MD: 251"
Inc: 2.2°

Mud Wt: 8.45 Vis 36

SLTY SH: pred gy-It gy, occ dk gy, rr
It brn, sb blky-sb plty, sft-mod sft,
rthy, sl slty ip, v sl calc, v sft bent
frags, gummy-cly tex; pale yel min
flor, v slow difse pale yel cut, no od

Mud Wt: 8.5 Vis 35

SLTY SH: pred gy-It gy, dk gy, occ It
brn, sb blky-sb plty, sft-mod sft, rthy,
sl slty ip, v sl calc, v sft bent frags,
gummy-cly tex; pale yel min flor, v
slow difse pale yel cut, no od

Mud Wt: 8.5 Vis 39

SLTY SH: pred gy-It gy, dk gy, occ It
brn, sb blky-sb plty, sft-mod sft, rthy,
sl slty ip, non calc, gummy-cly tex;
pale yel min flor, v slow difse fnt
pale yel cut, no od

Mud Wt: 8.5 Vis 38
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Bit #: NB #2
Type: SEC-MILL THT ;
Size: 12.25 e
Depth In: 541" .
Depth Out: 2,002"
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460
) 470u
470 {
\ '\/ ", MD: 480"
) )] ) ) Inc: 3.4°
480 4 V4
488 318u-|{SLTY SH: pred gy-dk gy, It gy, rr blk,
sb blky-sb plty, sft-mod frm, rthy, v
490 slty ip, non calc, gummy-cly tex; rr
% 346.9u pale yel min flor, slow difse pale yel
/ \[c1:97.4% cut, no od
500 T C2:2.2% Mud Wt: 8.6 Vis 36
{ C3:0.4%
/[ Jlcaon
D IHEHS)
510 7 7 @l T2120 7T
’\n ) SLTY SH: pred gy-dk gy, It gy, rr blk,
J 143u sb blky-sb plty, sft-mod frm, rthy, v
520 \( slty ip, non calc, gummy-cly tex,
( scat blk intclc org mat; rr pale yel
\ min flor, slow difse pale yel cut, no
530 =) od
MD: 541"
Inc: 4.2°
540
c @18 | [1o0H @ 541 MD, FOR NEW BHA
/

550

560 Mud Wt: 8.75 Vis 40
SLTY SH: pred It gy-gy, dk gy, occ

570 114u
blk, sb blky-sb plty, sft-mod frm,
rthy, slty ip, sl calc, gummy-cly tex; tr
pale yel min flor, v slow difse pale

580

60 yel cut, no od
MD: 583"
590 Inc: 3.9°
600 Mud Wt: 8.7 Vis 40
T 10 100 1,00QE4 | i \
CI-nCHjPPM) MD_' 696
610 100 1,000 || J1E4 1E5 166 Inc: 4
b 135
¢ 88 1550 ISLTY SH: pred it gy-gy, dk gy, sb
blky-sb plty, sft-mod frm, rthy,

620 gummy-cly tex ip, slty ip, sl calc,
calc ip, rr bent; rr pale yel min flor, v
slow difse pale yel cut, no od

116u
630
Mud Wt: 8.7 Vis 40
MD: 633"
640 Inc: 3.6°
GENERATOR DOWN ||
650 NO DATA e MD: 652"
T HT Inc: 3.5°
willf
660
1254 Mud Wt: 8.9 Vis 36
SLTY SH: pred It gy-gy, dk gy, sb

670 blky-sb plty, sft-mod frm, rthy,

gummy-cly tex ip, v slty ip, sl calc,
- calc ip, blk carb incl, rr bent; rr pale




yel min flor, v slow difse pale yel
cut, no od
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\— \_J

17/18/2014
TMUEPTH
[7/19/2014 Rop. 51 | WS
WOB: 6.5
RPM: 68

SPM #1: 121
SPM #2: 0

}"SPP: 626

MD: 677" MD: 691"
Inc: 3.5° Inc: 3.3°

690

Al 154.3u Mud Wt: 8.95 Vis 36

C1:97.7 %
o 030 | 1520 MD: 707" MD: 716"

700 W 3 20 Inc: 3 Inc: 2.2

C4:0% |

MRLST: dk gy-brn gy, mot wh chk
incl, sb blky-sb plty, frm-mod hd,
calc-v calc, SLTY SH: pred It gy-gy,
dk gy, sb blky-sb plty, sft-mod frm,
rthy, gummy-cly tex ip, v slty ip, sl
calc, calc ip, blk carb incl, rr bent; rr
pale yel min flor, v slow difse pale

255U yel bl cut, no od
1
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Mud Wt: 9.0 Vis 39 LCM 1%
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b | CIRCULATION
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740

96u CHK: gy-Itgy, crm-wh, mot, sb
blky-sb plty, frm-mod hd, v calc,
mrly ip, MRLST: dk gy-brn gy, mot
wh chk incl, chky ip, sb blky-sb plty,
frm-mod hd, calc-v calc; rr pale yel
min flor, v slow difse pale yel bl cut,
no od
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Inc: 2.1°
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790

Mud Wt: 8.8 Vis 36 LCM 1.0%

|

) CHK: gy-Itgy, crm-off wh, mot, sb
GAS{ufits) blky-sb plty, frm-mod hd, v calc,

! SRR & LO0OE mrly ip, MRLST: dk gy-brn gy, mot
100 1,000 1%4 165 16/ |Wh chk incl, Chky Ip, sb blky-Sb plty,
frm-mod hd, calc-v calc; rr pale yel
— min flor, v slow difse pale yel bl cut,

248u no od
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CHK: gy-Itgy, crm-off wh, mot, sb
=I)‘) blky-sb plty, frm-mod hd, v calc,

\\ mrly ip, MRLST: pred dk gy-gy, occ
1 brn, mot wh chk incl, chky ip, sb
blky-sb plty, frm-mod hd, calc-v
calc; rr pale yel min flor, v slow
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C1:98.5%

C2:0% |

Vles: 1.3%

C4:0.2%

w
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Inc: 1°

Mud Wt: 8.85 Vis 36 LCM 3.0%

CHK: gy-Itgy, crm-off wh, mot, sb
blky-sb plty, frm-mod hd, v calc,
mrly ip, MRLST: pred dk gy-gy, occ
brn, mot wh chk incl, chky ip, sb
blky-sb plty, frm-mod hd, calc-v
calc, tr pyr; no min flor, v slow difse
pale yel bl cut, no od

Mud Wt: 8.8 Vis 37 LCM 1.0%

MD: 988"
Inc: 0.9°

CHK: gy-Itgy, crm-off wh, mot, sb
blky-sb plty, frm-mod hd, v calc,
mrly ip, MRLST: pred dk gy-gy, occ
brn, mot wh chk incl, chky ip, sb
blky-sb plty, frm-mod hd, calc-v
calc, tr pyr; no min flor, v slow difse
pale yel bl cut, no od

MD: 1,056
Inc: 0.6°

MRLST: pred dk gy-gy, occ brn, mot
wh chk incl, chky ip, sb blky-sb plty,
frm-mod hd, calc-v calc, tr pyr, rr
bent, CHK: gy-ltgy, crm-off wh, mot,
sb blky-sb plty, frm-mod hd, v calc,
mrly ip; no min flor, slow difse, wk
stmg pale bl cut, no od

Mud Wt: 8.9 Vis 42 LCM 1.5%

MRLST: pred dk gy-gy, occ brn, mot
wh chk incl, chky ip, sb blky-sb plty,

P I N R P

D P
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T b==T11
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m=ou iy, taib=v Lal, u pyi, 1l
bent, CHK: gy-ltgy, crm-off wh, mot,
sb blky-sb plty, frm-mod hd, v calc,
mrly ip; no min flor, slow difse pale
yel bl cut, no od

Mud Wt: In/Out 8.7+/8.8 Vis 37/36 LCM
10%

MRLST: pred dk gy-gy, occ brn, mot
wh chk incl, chky ip, sb blky-sb plty,
frm-mod hd, calc-v calc, rr bent,
CHK: gy-Itgy, crm-off wh, mot, sb
blky-sb plty, frm-mod hd, v calc,
mrly ip; no min flor, slow difse pale
yel bl cut, no od

MD: 1,208
Inc: 0.2°

MRLST: pred dk gy-gy, occ brn, mot
wh chk incl, chky ip, sb blky-sb plty,
frm-mod hd, calc-v calc, rr bent,
CHK: gy-Itgy, crm-off wh, mot, sb
blky-sb plty, frm-mod hd, v calc,
mrly; no min flor, slow difse, wk
stmg pale bl cut, no od

MRLST: pred dk gy-gy, occ brn, mot
wh chk incl, chky ip, sb blky-sb plty,
frm-mod hd, calc-v calc, rr bent,
CHK: gy-Itgy, crm-off wh, mot, sb
blky-sb plty, frm-mod hd, v calc,
mrly; no min flor, slow difse, wk
stmg pale bl cut, no od

Mud Wt: In/Out 9.0/9.0 Vis 38/37 LCM
10%
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MRLST: pred dk gy-gy, occ brn, mot
wh chk incl, chky ip, sb blky-sb plty,
frm-mod hd, calc-v calc, CHK:
gy-ltgy, crm-off wh, mot, sb blky-sb
plty, frm-mod hd, v calc, mrly; no
min flor, slow difse, wk stmg pale

bl cut, no od

Mud Wt: 9.05 Vis 36 LCM 10%

LS: wh-off wh, It gy ip, blky-sb blky,
frm-hd, rthy-sm tex, mic xIn, calc-v
calc, tr inoc fos, rr pyr frags, MRLST:
pred dk gy-gy, occ brn, mot wh chk
incl, chky ip, sb blky-sb plty,
frm-mod hd, calc-v calc; no min flor,
slow difse, wk stmg pale bl cut, no
od

MD: 1,432"
Inc: 0.1°

Mud Wt: 9.5 Vis 36 LCM 10%

LS: wh-off wh, blky-sb blky, frm-hd,
rthy-sm tex, mic xIn, calc-v calc, tr
inoc fos, rr pyr frags, SS: It brn-It gy,
occ dk brn, clr-trnsl grs, f gr, sb
rd-rd grns, mod srt, mod frm-frm,
uncons ip, p-fr por, arg cmt, v sl
calc; no min flor, v slow difse pale
yel-bl cut, no od

Mud Wt: 9.1 Vis 36 LCM 10%

SS: It brn-It gy, occ dk brn, clr-trnsl
grs, f gr, sb rd-rd grns, mod srt,
mod frm-frm, uncons ip, p-fr por,
arg cmt, v sl calc, SH: pred dk gy,
sb plty-sb blky, mod sft-frm, slty tex,
sl calc, LS: wh-off wh, blky-sb blky,
frm-hd, rthy-sm tex, mic xIn, calc-v
calc,; no min flor, v slow difse pale
yel-bl cut, no od

MD: 1,527
Inc: 0.1°
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SH: pred dk gy, blk ip, sb plty-plty,
mod sft-frm, slty tex, sl calc, SS: It
brn-It gy, occ dk brn, clr-trnsl grs, f
gr, sb rd-rd grns, mod srt, frm-hd,
uncons ip, p-fr por, arg cmt, v sl
calc, occ Is frags; no min flor, v
slow difse pale yel-bl cut, no od

Mud Wt: 9.1 Vis 36 LCM 5%

MD: 1,622"
Inc: 0.4°

SH: pred dk gy, blk ip, sb plty-plty,
mod frm-hd, slty tex, sl calc, SS: It
brn-It gy, occ dk brn, clr-trnsl grs, f
gr, sb rd-rd grns, mod srt, frm-hd,
uncons ip, p-fr por, arg cmt, v sl
calc, abnt calc frags; no min flor, v
slow difse pale yel-bl cut, no od

Mud Wt: 9.25 Vis 36 LCM 7%

SH: pred dk gy, blk ip, sb plty-plty,
mod frm-hd, slty tex, sl calc SS: It
brn-It gy, occ dk brn, clr-trnsl grs, f
gr, sb rd-rd grns, mod srt, frm-hd,
uncons ip, p-fr por, arg cmt, v sl
calc, abnt Is frags, LS: wh-off wh,
mic xIn, sm tex, sft-mod frm, blky, v
calc; no min flor, v slow difse pale
yel-bl cut, no od

MD: 1,717"
Inc: 0.1°

SH: pred dk gy, blk ip, sb plty-plty,
mod frm-hd, slty tex, calc, SS: It
brn-It gy, occ dk brn, clr-trnsl grs, f
gr, sb rd-rd, mod srt, frm-hd,
uncons ip, p-fr por, arg cmt, v sl
calc, LS: wh-off wh, mic xIn, sm tex,
sft-mod frm, blky, v calc; no min flor,
v slow difse pale yel-bl cut, no od

Mud Wt: 9.2 Vis 36 LCM 5%
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| = = N0 100 N\ | 2ooaes [SH: pred dk gy-blk, tan-dk gy brn,
(@& i T C1CH (PPM) sb plty-sh blky, frm-hd, slty tex, calc,
= 1,810 = 0 IR B 1201 S: wheoff wh, brn ip, mic xin, sm
- == T |16y, sft-mod frm, blky, v calc, mrly ip;
STOPPED < | — ] i) 11134 " 1no min flor, v slow difse pale yel-bl
{ L i oy NY
CLEANED i 1,820 ————— ! cut, no od
CUTTINGS = ey ‘I ll
e = 0
LINES > :E: 1830 :E:E::_ [T
| a2 P ::: :::::—
{ ——— —————
5] = 1840 ———
= E 413u
T 1,850 ——_—_}
S E:E E:E:E: U RIG CLEANED
< = ————— [ N§ \ POSSUM BELLY
¢ — 1860 C———— : A
0§ | = e SH: pred dk gy-blk, tan-dk gy brn,
\i Ci = sb plty-sb blky, frm-hd, slty tex, calc,
e 1870 b e SS: wh-off wh, It brn-It gy, clr-trnsl
0BS TOP i R grs, f gr, sb rd-rd, mod srt, mod w
DAKOTA SS i i cmitd, p-fr por, calc-sil cmt, v sl calc;
@1890' MD i 1,880 |——_—T1 no min flor, v slow difse, wk stmg
(( E:E E:E:E— > pale yel-bl cut, no od
[ — g) Eeatt 1,890 E:E:E:
—ROP: 42.9 ——-
~woB: 238 29 e 417.9u 356U
| b e | C1:96.8%
L_RPM: 45 i 4
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\ —
{ 1,920 — SH: pred dk gy-blk, tan-dk gy brn,
} = “I sb plty-sh blky, frm-hd, slty tex, calc,
{ = 1] SS: wh-off wh, It brn-It gy, clr-fros
= N 1,930 3 |\ grs, f gr, sb rd-rd, mod srt, mod w
{ = | 3574 cmtd, p-fr por, calc-sil cmt, v sl calc;
} 3 ,} no min flor, v slow difse, wk stmg
3 1,940 i pale yel-bl cut, no od
1,950 = I( d Mud Wt; 9.2 Vis 37 LCM 4%
! —1 C
1,960 ’) ,5
/
10374 1,970
=\ ' |
3 J
() i
(\ 1,980
P SS: wh-off wh, It brn-It gy, clr-fros
| [ grs, f gr, sb rd-rd, mod srt, mod w
§ L { 201u cmtd, p-fr por, calc-sil cmt, v sl calc,
31 1,990 ] SH: pred dk gy-blk, tan-dk gy brn,
Cc.0.TP BIT) | el sb plty-sb blky, frm-hd, slty tex, calc;
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CHANGCED RI OODHOIIND LINITS

no min flor, v slow difse, wk stmg
pale yel-bl cut, no od

Mud Wt: 9.0 Vis 30 LCM 5%

SS: wh-off wh, It brn-It gy, occ gy,
clr-fros grs, f gr, sb rd-rd, mod srt,
mod w cmtd, p-fr por, calc-sil cmt, v
sl calc, SH: pred dk gy-blk, tan-dk
gy brn, sb plty-sb blky, frm-hd, slty
tex, calc; no min flor, v slow difse,
wk stmg pale yel-bl cut, no od

MD: 2,125"
Inc: 0.6°

SS: wh-off wh, It brn-It gy, occ gy,
clr-fros grs, f-med gr, sb rd-rd, mod
srt, mod w cmtd, uncons ip, p-fr
por, calc-sil cmt, v sl calc, SH: pred
dk gy-blk, tan-dk gy brn, sb plty-sb
blky, frm-hd, slty tex, calc; no min
flor, v slow difse, wk stmg pale
yel-bl cut, no od

Mud Wt: 9.1 Vis 35 LCM 5%

SS: wh-off wh, It brn-It gy, occ gy,
clr-fros grs, f-med gr, sb rd-rd, mod
srt, mod w cmtd, uncons ip, p-fr
por, calc-sil cmt, v sl calc, SH: pred
dk gy-blk, tan-dk gy brn, sb plty-sb
blky, frm-hd, slty tex, calc; no min
flor, v slow difse, wk stmg pale
yel-bl cut, no od

[——
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MD: 2,220
Inc: 0.8°

SS: wh-off wh, It brn-It gy, clr-fros
grs, v f-f gr, sb rd-rd, mod srt, mod
w cmtd, p-fr por, calc-sil cmt, v sl
calc, SH: dk gy-blk, bl grn, red, red
brn, sb plty-sb blky, mod sft-frm,
slty-wxy tex, calc ip, LS: wh-off wh, I]
brn, sb plty-sb blky, frm-hd, rthy tex,
mic xIn, calc-v calc; no min flor, v fnt
v slow difse pale yel-bl cut, no od

LS: wh-off wh, It brn, sb plty-sb blky,
frm-hd, rthy tex, mic xIn, calc-v calc,
SS: wh-off wh, It brn-It gy, clr-fros
grs, v f-f gr, sb rd-rd, mod srt, mod
w cmtd, p-fr por, calc-sil cmt, v sl
calc, SH: dk gy-blk, bl grn, red, red
brn, sb plty-sb blky, mod sft-frm,
slty-wxy tex, calc ip; no min flor, v fnt]
v slow difse pale yel-bl cut, no od

Mud Wt: 9.2 Vis 38 LCM 4%

MD: 2,377"
Inc: 1.4°

SH: pred gy-lt gy, bl grn, red, red
brn, sb plty-sb blky, mod sft-frm,
slty-wxy tex, calc ip, SS: pred
red-orng, It brn-It gy, clr-fros grs, v f-f
gr, sb rd-rd, mod srt, mod w cmtd,
p-fr por, calc-sil cmt, v sl calc,LS:
wh-off wh, It brn, sb plty-sb blky,
frm-hd, rthy tex, mic xIn, calc-v calc;
no min flor, v fnt v slow difse pale
yel-bl cut, no od

SS: pred red-orng, wh-off-wh ip,
clr-fros grs, v f-f gr, sb rd-rd, mod

srt, mod w cmtd, p por, arg-calc

vt Al tm Al o AALIA m CLL: o rmvrsA A~ I+
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L, olty Iy, o Ldib iy, Q. it Yy it
gy, tr bl grn, sb plty-sb blky, mod
sft-frm, slty-wxy tex, calc ip; no min
flor, v fnt v slow difse pale yel-bl cut,
no od

MD: 2,479"
Inc: 1.9°

Mud Wt: 9.4 Vis 38 LCM 4%

SS: pred red-orng, wh-off-wh ip,
clr-fros grs, v f-f gr, sb rd-rd, mod
srt, mod w cmtd, p por, arg-calc
cmt, slty ip, sl calc ip, SH: pred gy-It
gy, tr blk, sb plty-sb blky, mod
sft-frm, slty-wxy tex, calc ip; no min
flor, v fnt v slow difse pale yel-bl cut,
no od

Mud Wt: 9.1 Vis 37

SS: pred red-orng, wh-off-wh ip,
clr-fros grs, v f-f gr, sb rd-rd, mod
srt, mod w cmtd, p por, arg-calc
cmt, slty ip, sl calc ip, SH: pred gy-It
gy, tr blk, sb plty-sb blky, mod
sft-frm, slty-wxy tex, calc ip; no min
flor, v fnt v slow difse pale yel-bl cut,
no od

MD: 2,600
Inc: 2°

SS: pred red-orng, occ wh-off-wh,
clr-fros grs, v f-f gr, sb rd-rd, mod
srt, mod w cmtd, p por, arg-calc
cmt, slty-v slty ip, sl calc ip, SH:
pred gy-It gy grdg to red, sb plty-sb
blky, mod sft-frm, slty ip, calc ip; no
min flor, v fnt v slow difse pale yel-bl
cut, no od

Mud Wt: 9.0 Vis 43, LCM 2-3%
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MD: 2,667 '

Inc: 2°

SS: pred red-orng, occ wh-off-wh,

clr-fros grs, v f-f gr, sb rd-rd, p srt,

mod cmtd, p por, arg cmt, v slty, sl

calc, SH: pred red-dk red, sb plty-sb

N N

blky, mod sft-frm, v slty ip, wxy ip, s

calc ip; no min flor, v fnt v slow difse

pale yel-bl cut, no od

22.3u

MD: 2,695

C1:96.5%

Inc: 1.8°

C2:1.9%

C3:0.8%

4BE—22u

C4:0.2%

C5:0.5%

23u

SH: pred red-dk red, sb plty-sb blky,

rr dk gy, mod sft-frm, v slty ip, wxy ip

s calc ip, SS: pred red-orng,

wh-off-wh, clr-fros grs, v f-f gr, sb

rd-rd, p srt, mod cmtd, p por, arg

cmt, v slty, sl calc; no min flor, v fnt v|

slow difse pale yel-bl cut, no od

16u

MD: 2,792

488 19u

Inc: 1.7°

GAS (units)
)

Mud Wt: 9.0 Vis 34, LCM 4%

CLLS)

10U

1,00QE4 |

CH (PPM)

1E4

1E5 1E6

SH: pred red-dk red, sb plty-sb blky,

rr dk gy, mod sft-frm, v slty ip, wxy ip

s calc ip, SS: pred red-orng,

wh-off-wh, clr-fros grs, v f-f gr, sb

rd-rd, p srt, mod cmtd, p por, arg

cmt, v slty, sl calc, tr Is frags; no min

flor, v fnt v slow difse pale yel-bl cut,

no od

19U

16u

—
I

MD: 2,850
Inc: 2°

Mud Wt: 9.05 Vis 34, LCM 4%

SH: pred red-brn, sb plty-sb blky, rr
dk gy, mod sft-frm, v slty ip, wxy ip, S

calc ip, SS: pred red-orng,
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wuomotoR |1
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2,920

2,930

2,940
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3,000

3,010

3,020
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3,040

3,060

3,070 [

3,080

3,090

N
N

wh-off-wh, clr-fros grs, v f-f gr, sb

rd-rd, p srt, mod cmtd, p por, arg

cmt, v slty, sl calc, DOLC LS: It

48816y

gy-gy, occ off wh, rr It red, mod

15u

sft-frm, blky-sb blky, mic xIn,

C1:96.5%

C2:19% |

€3:09% 11|

C4:0.2% |

C5:05% |

sm-rthy tex, suc tex ip, calc; no min
flor, v fnt v slow difse pale yel-bl cut,
no od

14u

15u

EH-19u
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GAS TRAP
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{5 14u
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N

Mud Wt: 9.2 Vis 38, LCM 4%

SH: pred red-brn, gy-off wh ip, sb
plty-sb blky, rr dk gy, sft-mod sft, v
slty ip, wxy ip, s calc ip, DOLC LS: It
gy-gy, occ off wh, rr It red, mod
sft-frm, blky-sb blky, mic xIn,
sm-rthy tex, suc tex ip, calc, SS:
pred red-orng, wh-off-wh, clr-fros
grs, v f-f gr, sb rd-rd, p srt, mod
cmtd, p por, arg cmt, v slty, sl calc,
occ gyp frags; no min flor, v fnt v
slow difse pale yel-bl cut, no od

Mud Wt: 9.0 Vis 39, LCM 4%

MD: 2,980
Inc: 1.9°

Mud Wt: 9.2 Vis 36, LCM 4%

Mud Wt: 9.0 Vis 36, LCM 4%

SH: pred red-brn, rr dk gy, sb
plty-sb blky, sft-mod sft, slty ip, wxy
ip, sl calc ip, DOLC LS: It gy-gy, occ
off wh, rr rose, mod sft-frm, blky-sb
blky, mic xIn, sm-rthy tex, suc tex ip,
calc, GYP: wh-off wh, sft-v sft, sm
tex, mic xIn, non calc, occ anhy
frags; occ dk yel-orng min flor, v fnt
v slow difse pale yel-bl cut, no od

Mud Wt: 9.0 Vis 36, LCM 4%

SH: pred red-brn, rr dk gy, sb
plty-sb blky, sft-mod sft, slty ip, wxy
ip, sl calc ip, GYP: wh-off wh, sft-v
sft, sm tex, mic xIn, non calc, occ
anhy frags; occ dk yel-orng min flor,
v fnt v slow difse pale yel-bl cut, no
od

Mud Wt: 8.4 Vis 34

SS: pred red-orng, clr-fros grs, v f-f
gr, sb rd-rd, p srt, mod-p cmtd, Ise

C1: 9704 |

in. p-fr por. ara cmt. sltv ip. non calc.




;WBB':?.; c : <= C2:2% ] SH: préd réd-Brn, " dk‘gy./,.sb
2 3,100 : o\ C3:0.8%
|RPM: 0 9.8% _plty-sb blky, sft-mod sft, slty-wxy, sl
[SPM #1: 86 \\ \\ ca:02% |" 2 _
'SPM #2: 0 \ C5: 0% calc |p_, GYP: wh-off wh, sft-v sft, sm
|spp: 743 3.110 \ tex, mic xln_, non calc, occ anhy
= rd ou frags; no min flor, no cut, no od
5%
§ 3,120
I 4
>
Q
} 3,130
LN
)
[
< 3,140
SS: pred red-orng, clr-fros grs, v f-f
P, gr, sb rd-rd, p srt, mod-p cmtd, Ise
l ip, p-fr por, arg cmt, slty ip, non calc,
3,150
4 SH: pred red-brn, rr dk gy, sb
o oul) )
) / plty-sb blky, sft-mod sft, slty-wxy, sl
7245§ [ calc ip, SA: I, wh, It b frm-hd, mic
3.160 {l xIn, non calc, occ anhy frags; no
% ( min flor, no cut, no od
' &
— 3:170 LAY
EEEE. =S )
= [f
ra 3,180 o
—
{ ) )
~ {(
\( 3,190 I' )’
j - N
66 | 1
E 3,200 =
1 T 10 ”'l':‘;’ 1,00QE4 |
CI1-nCH (PPM)
) é 3,210 100, 1,000 1E4 1E5 1E6
)/ SS: pred red-orng, clr-fros grs, v f-f
L — 3,220 gr, sb rd-rd, mod srt, p cmtd, pred
— uncons, p-fr por, arg ip, slty ip, non
180 { calc, SH: pred red-brn, rr dk gy, sb
\\ 3.230 2 < plty-sb blky, sft-mod sft, slty-wxy, sl
[§ { calc ip, SA: cl, wh, It brn frm-hd, mic
‘( { xIn, blky, non calc, occ anhy frags;
i 3.240 I( no min flor, no cut, no od
< ({
2 ]
(( 3,250 3u Mud Wt: 8.4 Vis 35
103 ( [/
f | )’ MD: 3,262
> @ 3,260 < Inc: 1.5°
% N\
L\ A
>— 3,270 ( (
l\ ) ) SS: pred red-orng, clr-fros grs, v f-f
~ | gr, sb rd-rd, mod srt, p cmtd, pred
2 3,280 uncons, p-fr por, arg ip, slty ip, non
181 € o calc, SH: pred red-brn, rr dk gy, sb
(< plty-sb blky, sft-mod sft, slty-wxy, sl
2 3,290 { calc ip, SA: cl, wh, It brn frm-hd, mic
'ROP: 97.7 J 1.6u xIn, blky, non calc, occ anhy frags;
'WOB: 6.8 C1:97.5% --{no min flor, no cut, no od
[RPM: 67 C2:1.9%
[SPM #1: 105 8,300 7 C3:0.6% ]
. 00
:SPM #2:0 G ) 24: 0 OA)
SPP: 945 S [/ C5: 0%
e 3,310 L
N ' )
102% <)
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D
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4
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\
<
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>
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4
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\
4
141
|
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|ROP: 57.2
l\WoB: 12.3
IRPM: 50
[SPM #1: 104
lSPM #2: 0
|SPP: 1,751

"\_ﬁ,\’\\/\"@/\v\

3,320|:

3,330

3,340 |

3,350

3,360

3,370

3,380

3,390

3,400

3,410

3,420

3,430

3,440

3,450

3,460 2

3,490 5
3,500 i

3510(:5

3,530

GAS TRAP
TEST - 606u
- |
=
GAS (units)
10 100 1,00QE4 |
C1-nCH (PPM)
1,000 1E4 1E5 1E6
{
{
/4
{
1lu
|
)
]
S
(
{
0.4u
C1:97.7%
C2:2.3% ]
C3: 0%
C4: 0%
C5: 0%
1lu
)
[

MD: 3,357
Inc: 1.5°

SS: pred red-orng, clr-fros grs, v f-f
gr, sb rd-rd, mod srt, p cmtd, pred
uncons, p-fr por, arg ip, slty ip, non
calc, SH: pred red-brn, rr dk gy, sb
plty-sb blky, sft-mod sft, slty-wxy, sl
calc ip ANHY: wh-off wh, occ brn,
sft-mod frm, xIn tex, blky grns, non
calc; no min flor, no cut, no od

Mud Wt: 8.5 Vis 38

SH: pred red-brn, rr dk gy, sb
plty-sb blky, sft-mod sft, slty-wxy, sl
calc ip, ANHY: wh-off wh, occ brn,
sft-mod frm, xIn tex, blky grns, non
calc, SS: pred red-orng, clr-fros grs,
v f-f gr, sb rd-rd, mod srt, p cmtd,
pred uncons, p-fr por, arg ip, slty ip,
non calc; no min flor, no cut, no od

MD: 3,454
Inc: 1.3°

Mud Wt: 8.55 Vis 37

SH: pred red-brn, rr dk gy, sb
plty-sb blky, sft-mod sft, slty-wxy, sl
calc ip, ANHY: wh-off wh, occ brn,
sft-mod frm, xIn tex, blky grns, non
calc, SS: pred red-orng, clr-fros grs,
v f-f gr, sb rd-rd, mod srt, p cmtd,
pred uncons, p-fr por, arg ip, slty ip,
non calc; no min flor, no cut, no od




300 ROP (ft/h)

{OBS TOP

HWOLFCAMP =

|| @ 3691' MD

RPM: 50
SPM #1:109 |
SPM #2:0 —

7 SPP:1337 |
O

R R R R R T R R TR R R,
R e R D R R R,
R o R R D R R R R
o o R R

"Pﬁ_';

3,540

3,550

3,560

3,570

3,580

3,590

3,600

3,610

3,620

3,630

3,640

3,650

3,660

3,670

3,680

3,690

3,700

3,710

3,720

3,730

3,740

3,750

R R R R R R R R R L R R R L R R L R R R
R R D R R,
R o R R D R R R R
o R R R
R o R R R R
R R R R R

1u
{
1u
GAS
1 10 1,00QE4 |
C1-nCH
100 1,000 1E5 1E6
1u
1lu
— LOST
¥ CIRCULATION
)3
)
{
<
/
|
{
)
N
>
|
2

MD: 3,547"
Inc: 1.1°

SH: pred red-brn, rr dk gy, sb

plty-sb blky, sft-mod sft, slty-wxy, sl
calc ip, SS: pred red-orng, clr-fros
grs, v f-f gr, sb rd-rd, mod srt, mod
frm-frm, p-fr por, arg ip, v slty ip, non
calc; no min flor, no cut, no od

Mud Wt: 8.55 Vis 36

MD: 3,647"
Inc: 1.6°

SH: pred red-brn, rr dk gy, sb
plty-sb blky, sft-mod sft, slty-wxy, sl
calc ip, SS: pred red-orng, clr-fros
grs, v f-f gr, sb rd-rd, mod srt, mod
frm-frm, p-fr por, arg ip, v slty ip, non
calc; no min flor, no cut, no od

SH: pred red-brn, sb plty-sb blky,
sft-mod sft, occ v slty, sl calc ip,
DOL: off wh-It gy, mic xIn, sb
blky-blky, mod frm-hd, suc tex ip, sl
calc, SS: pred red-orng, clr-fros grs,
v f-f gr, sb rd-rd, mod srt, mod
frm-frm, p-fr por, arg ip, uncons,
non calc; no min flor, no cut, no od

MD: 3,742"
Inc: 0.9°




GAS

units)
)

CLLS)

10

1,00QE4 |

C1-nCH

(PPM)

1,000

1E4

1E5 1E6

GAS

TEST - 673u

TRAP

180
el
i
I
yd
90 %
AN
200 an /'ul!’\ aY ' 0
\ 7 \
)|
(
<
=
P4
\
<
D)
39 E
<
<<
&
J—
2>
L
)
<
p)
[
'/
\
181 g
p)
J
<
)
N
o
4
Z
<
p-3
3
IROP: 107
'WOB: 20.2
[RPM: 59
ISPM #1: 110
ISPM #2: 0
ISPP: 1,557

0.4u

C1:97.4%

C2:2.6% |

C3:0%

C4:0%

C5: 0%

j\f\/ JV}T_\/F \AMANN/
&

SH: pred red-brn, tr dk gy, sb plty-sb
blky, sft-mod sft, v slty, sl calc ip,
DOL: off wh-It gy, occ It red, mic xIn,
sb blky-blky, mod frm-hd, suc tex ip,
sl calc; no min flor, no cut, no od

MD: 3,836
Inc: 0.9°

SH: pred red-brn, tr dk gy, sb plty-sb
blky, sft-mod sft, v slty, occ sdy, sl
calc ip, DOL: off wh-It gy, occ It red,
mic xIn, sb blky-blky, mod frm-hd,

suc tex ip, sl calc; no min flor, no

cut, no od

Mud Wt: 8.55 Vis 36

SH: pred red-brn, tr dk gy, sb plty-sb
blky, sft-mod sft, v slty, occ sdy, sl
calc ip, DOL: off wh-It gy, occ It red,
mic xIn, sb blky-blky, mod frm-hd,
suc tex ip, sl calc, SS: pred
red-orng, clr-fros grs, vi-f gr, sb
rd-rd, mod srt, mod frm-frm, p-fr
por, arg cmt, slty ip; no min flor, no
cut, no od

MD: 3,931"
Inc: 1.9°

Mud Wt: 8.6 Vis 37

SH: pred red-brn, tr dk gy, sb plty-sb
blky, sft-mod sft, v slty, occ sdy, sl
calc ip, DOL: rose-It red, mic xIn, sb
blky-blky, mod frm-hd, v suc tex, sl
calc, SS: pred red-orng, clr-fros grs,




ﬁf««w’{f

\

C

2>
153<

,

A
&

—RIG SER

\\JMAAA«_“’/\“VPT?”\/jV\v_\AA\V

- M
©
-

IROP: 78.1
IWOB: 18.7
LRPM: 66
|SPM #1: 0
|SPM #2: 107
|SPP: 1,762

"R 2 A
\

180

:

181

’W\’beﬁ\rvp_\ﬂ\«Ap\/\Nv_\jd

A | VI-1 gr, So ra-rd, mod srt, mod
3,980 frm-frm, p-fr por, arg cmt, slty ip; no
min flor, no cut, no od
s
3,990 ‘(
{
I
\
4,000 k‘ =
g 10 u;:f 1,00QE4 |
C1-nCH (PPM)
4,010 00, 1,000 1E4 1E5 1E6 MD: 4,025
2u Inc: 1.8°
4,020 T SH: pred red-brn, tr dk gy, sb plty-sb
) blky, sft-mod sft, v slty, occ sdy, sl
() calc ip, DOL: rose-It red, mic xIn, sb
4,030 () ;f\f;&'fgg#j;:j’g | blky-blky, mod frm-hd, v suc tex, s
( I'|calc, SS: pred red-orng, clr-fros grs,
vi-f gr, sb rd-rd, mod srt, mod
4,040 frm-frm, p-fr por, arg cmt, v slty ip;
( no min flor, no cut, no od
\) Mud Wt: 8.6 Vis 37
4,050 ,'
{
)
{
4,060 1
V4
1
4,070 Fay
|
SH: pred red-brn, tr dk gy, sb plty-sb
4,080 blky, sft-mod sft, v slty, occ sdy, sl
calc ip, DOL: rose-It red, mic xIn, sb
blky-blky, mod frm-hd, v suc tex, sl
4,090 1 calc, SS: pred red-orng, clr-fros grs,
; g g 1.3u vi-f gr, sb rd-rd, mod srt, mod
[ C1:97% 7 frm-frm, p-fr por, arg cmt, v slty ip;
(( C2:2.3% _| :
4,100 ? 3 08% T scat pale yel min flor, no cut, no od
} C4: 0%
{ C5: 0%
4,110 (
1u
{
. R
4,120 £
488 2u
1
4,130 §
!
\
4140 SS: pred red-orng, clr-fros grs, vf-f
' gr, sb rd-rd, mod srt, mod frm-frm,
p-fr por, arg cmt, v slty ip, SH: pred
4150 red-brn, tr dk gy, sb plty-sb blky,
' sft-mod sft, v slty, occ sdy, sl calc ip,
LS: wh-off wh, It gy, sb blky-blky,
¢ frm-hd, rthy tex, mic xIn, calc-v calc;
4,160 scat pale yel min flor, no cut, no od
2u
4,170 Mud Wt: 8.7 Vis 37
4,180 F;
3u
4,190 77
[
!/




)) 4.200 1 SS: pred red-orng, clr-fros grs, vi-f
300 ROP-(ft/hr) 0 ' GAS (units) gr, sb rd-rd, mod srt, mod frm-frm,
89 y y 1UC:L-nC (i‘;‘;ﬂ) LO0ME4 | n-fr por, arg cmt, v slty ip, SH: pred
P 3 4.210 104 1,000 1E4 1E5 1E6 red‘brn, sb pl'[y-Sb blky, sft-mod
\( oy ’ \ frm, v slty, occ sdy, sl calc ip, LS:
N\ @ N ) wh-off wh, It gy, sb blky-blky, frm-hd,
\& o } )‘ rthy tex, mic xIn, calc-v calc; scat
- 31+ 4,220 ? pale yel min flor, no cut, no od
{ . ‘
Z MD: 4,213
\{ 4,230 Inc: 1.8
\
({ 2u
\ « 3 E: ]
X 4,240 ¢ 7 ‘
= } } MD: 4,247
: Inc: 1.6°
0g =4 ((
i 4,250 =% AT
P 20 BR: C
> = B
72 i 7/ SS: pred red-orng, clr-fros grs, vi-f
\) 4,260 = \ gr, sb rd-rd, mod srt, mod frm-frm,
D =% LOST CIRCULATION | P-fr por, arg cmt, v slty ip, SH: pred
% i PARTIAL RETURNS  red-brn, sb plty-sb blky, sft-mod
(I 4270 B frm, v slty, occ sdy, sl calc ip, LS:
) = wh-off wh, It gy, occ red stnd, sb
/) 5 blky-blky, frm-hd, rthy tex, mic xIn,
) 4280 E= calc-v calc, dolc ip; scat pale yel
\5 = min flor, no cut, no od
/ L 25
// ot Mud Wt; 8.6 Vis 40
4,290 E=
\ ..... ’ =
|ROP: 94.1 P 1.3u
'WOB: 11.5 =3 C1:97.6%
LRPM: 73 4300 B0 C2:1.6% __|
| SPM #1: 0 20 R C3:0.8% | /]
'SPM #2: 102 e C4: 0% MD: 4,308
| SPP: 1,563 ; == C5:0% Inc: 1.5°
R : 4310 B3
i 4H8 2y
r =T == _
) s SH: red-brn, gy-ltgy, sb plty-sb blky,
7 4320 gzt mod sft-frm, slty ip, occ sdy, sl calc
< == ip, SS: pred red-orng, clr-fros grs,
\ == vi-f gr, sb rd-rd, mod srt, mod
> G 4,330 2L frm-frm, p-fr por, arg cmt, v slty ip,
80—% LS: wh-off wh, It gy, occ red stnd, sb
N i blky-blky, frm-hd, rthy tex, mic xIn,
)I 4,340 §§ calc-v calc, dolc ip; scat pale yel
( = min flor, no cut, no od
) .........
3— 4,350 =
— 4 :
‘\
120# 4,360 ::55':
B ==
) =
< =
) - 4,370 EE:
) =
L/ =
e
Ty 4,380 B Mud Wt: 8.7 Vis 40
< e
) A =
2 =
i 4,390 :I%
AN 1 % MD: 4,407
300 ROP (ft/hr) ;r\ : 4,400 —l—'— GAS {units) Inc: 1.8°
‘\‘ % J-UCl-nC (:;—’\:vl) iyl
. (G| vato e SO0 L e | SH: red-bm, gy-ltgy, sb plty-sb biky,
14? i % mod sft-frm, slty ip, occ sdy, sl calc
4 ip, LS: wh-off wh, It gy, sb blky-blky,




OBS TOP
PENN @
4467' MD

| [ROP:53.4

- RPM: 68
TTSPM #1: 0

I WOB: 21.1

| SPM#2:107

{
(
\
e
p2
2
26 § :
\& =
300 ROP-(ft/hr) 5 S
/ =y
4
120

1o e i
4,420 E5
===y
===y
===y
= {
4,430 B8 )
===y
===y
===y
===y
==l (
4,440 = 7
= [ CONTINUE T
el 4 LOSING |||
£ (i FLUIDS
4,450 EE: L\ \
H,Zu
|
4,460 2
{
\
[l
4,470 (/ Vi
{
)
(I(
4,480 % %
\\
[ ]
[ (K
4,490 \) .
{ r 2u
C1:96.5% |
oo
C4:03% |/
/ C5:05%
4,510 (,
\
N\
4,520
| 2u
l
)
4,530 {
|
/
{ (
4,540
4,550
4,560 2
1)
{(
[ @Y
4,570 ) )
[
|
|
4,580 {
\
p )
4,590 1 3.5u
) )
|
4,600 2.4
/ 10 ”'l':u’ 1,00QE4 |
C1-nCH (PPM)
4,610 0 1,000 1E4 1E5 1E6
rlu
i)
4,620 )
4,630
(
)

mn=na, ruy tex, rme xir, cdic-v calg,
dolc ip, SS: pred red-orng, clr-fros
grs, vi-f gr, sb rd-rd, mod srt, mod
frm-frm, p-fr por, arg cmt, v slty ip;
scat pale yel min flor, no cut, no od

MD: 4,439
Inc: 1.3°

Mud Wt: 8.7 Vis 39

MD: 4,471"
Inc: 1.7°

SH: red-brn, gy-ltgy, sb plty-sb blky,
mod sft-frm, slty ip, occ sdy, sl calc
ip, LS: wh-off wh, It gy, sb blky-blky,
frm-hd, rthy tex, mic xIn, calc-v calc,
dolc ip; scat pale yel min flor, no
cut, no od

MD: 4,503"
Inc: 1.1°

Mud Wt: 8.75 Vis 39

SH: red-brn, gy-ltgy, sb plty-sb blky,
mod sft-frm, slty ip, occ sdy, sl calc
ip, LS: wh-off wh, It gy, sb blky-blky,
frm-hd, rthy tex, mic xIn, calc-v calc,
dolc ip; scat pale yel min flor, no
cut, no od

MD: 4,597
Inc: 1.3°

Mud Wt: 8.8 Vis 38

LS: wh-off wh, It gy-dk gy, sb
blky-blky, frm-hd, rthy tex, mic xIn,
calc-v calc, dolc ip, SH: red-brn,
gy-ltgy, sb plty-sb blky, mod sft-frm,
slty ip, occ sdy, sl calc ip; scat pale
yel min flor, no cut, no od
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| |oBs TopP

- LANSING/KC 26

| @ 4676' MD

[ —
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c
>
102

| ROP: 88.1

- WOB: 20.6

—RPM: 58

—SPM #1: 0

| SPM #2: 99

| sPP: 1,561

At

.

104

IV aYNESVAANavE !

!

[ay
[}

JA~ L

AN

o

{ |
4,640 ) |
@@ 3u
N\
ral
4,650 ‘\
\\ CONTINUE—
{7 LOSING | ]|
4,660 { | FLUIDS
2u
/[ /
((
4,670 T
{
/
S
4,680 Il
L\
N
NN
4,690 AVA
+gu 1.2u
- C1:97.4% |
/ C2:1.7%
4,700 1 C3: 0.9% =
)\ C4:0%
\\ \\ C5: 0%
4,710 \l
|
)
i
4,720 )
/
[
)
4,730 { TRAP GAS TEST  [[T]
485u |
4,740 j
vail
[
{
4,750 \I
4,760 )
]
4,770
3u
4,780 7
|
)
{
4,790 BY PASSED SHAKERS
[
[/
4,800 )\ ,\ sy
J’ } 10 100 1,00QE4 |
/J C1-nCH (PPM)
4810 N{) 1,000 1E4 1E5 1E6
1\
N
[ [
4,820 /
1u
X
4,830 Y CONTINUET]
) LOSING |
,} FLUIDS
ANAN
4,840 'B)
(]
(/(
|
4,850 D]
\\

LS: wh-off wh, It gy-dk gy, sb
blky-blky, frm-hd, rthy tex, mic xIn,
calc-v calc, dolc ip, SH: brn, dk gy
ip, sb plty-sb blky, mod sft-frm, slty
ip, sl calc ip; scat pale yel min flor, v
fnt yel difse cut, no od

MD: 4,692
Inc: 0.7°

LS: wh-off wh, It gy-dk gy, sb
blky-blky, frm-hd, rthy tex, mic xIn,
calc-v calc, dolc ip, SH: brn, dk gy
ip, sb plty-sb blky, mod sft-frm, slty
ip, sl calc ip; scat pale yel min flor,
no cut, no od

Mud Wt: 8.7 Vis 36

LS: wh-off wh, It gy-dk gy, sb
blky-blky, frm-hd, rthy tex, mic xIn,
calc-v calc, dolc ip, SH: red-brn, dk
gy ip, sb plty-sb blky, mod sft-frm,
slty ip, sl calc ip; scat pale yel min
flor, no cut, no od

Mud Wt: 8.6 Vis 35 LCM 1%

LS: wh-off wh, It gy-dk gy, sb
blky-blky, frm-hd, rthy tex, mic xIn,
calc-v calc, sdy ip, SH: red-brn, dk
gy ip, sb plty-sb blky, mod sft-frm,
slty ip, sl calc ip; scat pale yel min
flor, no cut, no od
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Mud Wt: 8.6 Vis 35 LCM 4%

In/Out Mud Wt: 8.6/8.6
Vis 43/36 LCM 10%/34%

LS: wh-off wh, It gy-dk gy, sb
blky-blky, frm-hd, rthy tex, mic xIn,
calc-v calc, sdy ip, tr glau, SH:
red-brn, dk gy ip, sb plty-sb blky,
mod sft-frm, slty ip, sl calc ip; scat
pale yel min flor, no cut, no od

In/Out Mud Wt: 8.6/8.7
Vis 38/39 LCM 5%/4%

LS: wh-off wh, It gy-gy, sb blky-blky,
mod frm-hd, rthy-wxy tex, mic xIn,
calc-v calc, SH: red-brn, dk gy ip, sb
plty-sb blky, mod sft-frm, slty ip, sl
calc ip; abnt pale yel min flor, no
cut, no od

MD: 4,978"
Inc: 0.5°

In/Out Mud Wt: 8.7/8.7
Vis 39/40 LCM 8%/4%

SS: pred It gy bl-It gy, brn ip, clr-fros
grs, vi-f gr, sb rd-rd, mod srt, mod
frm-frm, p por, cly mtx, arg-calc cmt,
slty ip, LS: wh-off wh, It gy-gy, sb
blky-blky, mod frm-hd, rthy-wxy tex,
mic xIn, calc-v calc, SH: red-brn, dk
gy ip, sb plty-sb blky, mod sft-frm,
slty ip, sl calc ip; abnt pale yel min
flor, v fnt yel bl difse cut, no od

In/Out Mud Wt: 8.7/8.7
Vis 38/39 LCM 8%/6%

MD: 5,072"
Inc: 0.4°

SS: pred It gy bl-It gy, brn ip, clr-fros
grs, vf-f gr, sb rd-rd, mod srt, mod
frm-frm, p por, cly mtx, arg-calc cmt,
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slty ip, LS: wh-off wh, It gy-gy, sb
blky-blky, mod frm-hd, rthy-wxy tex,
mic xIn, calc-v calc, SH: red-brn, dk
gy ip, sb plty-sb blky, mod sft-frm,
slty ip, sl calc ip; abnt pale yel min
flor, v fnt yel bl difse cut, no od

In/Out Mud Wt: 8.8/8.9
Vis 39/38 LCM 9%/7%

SS: pred It gy bl-It gy, brn ip, clr-fros
grs, vi-f gr, sb rd-rd, mod srt, mod
frm-frm, p por, cly mtx, arg-calc cmt,
slty ip, LS: wh-off wh, It gy-gy, sb
blky-blky, mod frm-hd, rthy-wxy tex,
mic xIn, calc-v calc, SH: red-brn, dk
gy ip, sb plty-sb blky, mod sft-frm,
slty ip, sl calc ip; abnt pale yel min
flor, v fnt yel bl difse cut, no od

MD: 5,168"
Inc: 0.4°

BEGAIN 10° SAMPLE
INTERVAL @ 5200' MD
30" PHOTO INTERVAL

In/Out Mud Wt: 8.7/8.8
Vis 39/38 LCM 5%/7%

SH: dk gy-gy, occ red, sb plty-sb
blky, mod sft-frm, slty ip, sl calc ip,
LS: wh-off wh, It gy-gy, occ dk gy, sb|
blky-blky, mod frm-hd, rthy-wxy tex,
mic xIn, calc-v calc, occ dolc, occ sl
suc, SS: pred It gy bl-It gy, brn ip,
clr-fros grs, vf-f gr, sb rd-rd, mod srt,
mod frm-frm, p por, cly mtx, arg-calc
cmt, slty ip; abnt pale yel min flor,
fnt yel bl difse cut, no od

Mud Wt: 8.8 Vis 38 LCM 8%

MD: 5,263"
Inc: 0.1°

LS: wh-off wh, It gy-gy, occ dk gy, sb|
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, calc-v calc, occ dolc, occ sl
suc, SH: dk gy-gy, occ red, sb
plty-sb blky, mod sft-frm, slty ip, sl
calc ip; pale yel min flor, fnt sl stmg
yel-bl difse cut, no od

Mud Wt: 8.8 Vis 37 LCM 8%
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LS: gy-dk gy, mot occ, occ off wh, sh
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg, SH: dk gy,
blk, occ It gy, sb plty-sb blky, mod
sft-frm, slty ip, sl calc ip; pale yel
min flor, stmg yel-bl difse cut, no od

MD: 5,552"
Inc: 0.4°

Mud Wt: 8.65 Vis 34 LCM .9%

LS: gy-dk gy, mot occ, occ off wh, sh
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg, SH: dk gy,
occ blk, rr It gy, sb plty-sb blky, mod
sft-frm, slty ip, sl calc ip; pale yel
min flor, stmg yel-bl difse cut, no od

MD: 5,647"
Inc: 0.3°

SH: dk gy, occ blk, It gy ip, sb plty-shj
blky, mod sft-frm, slty ip, sl calc ip,
LS: gy-dk gy, occ off wh, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, no od

Mud Wt: 8.7 Vis 38

SH: blk-dk gy, occ It gy, sb plty-sb
blky, mod sft-frm, slty ip, sl calc ip,
LS: gy-dk gy, occ off wh, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, no od

MD: 5,742"
Inc: 0.5°
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SH: blk-dk gy, occ It gy, sb plty-sb
blky, mod sft-frm, slty ip, sl calc ip,

1
-
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LS: gy-dk gy, occ off wh, sb

blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
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LS: gy-dk gy, occ off wh, sb

blky-blky, mod frm-hd, rthy-sm tex,
] mic xIn, v calc, occ arg; pale yel min
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flor, stmg yel-bl difse cut, no od
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SH: blk-dk gy, occ It gy, sb plty-sb

- 5,860

blky, mod sft-frm, slty ip, sl calc ip,

LS: gy-dk gy, occ off wh, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, no od
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- 5,910

SH: blk-dk gy, occ It gy, sb plty-sb
1602u | hlky, mod sft-frm, sty ip, sl calc ip,
LS: gy-dk gy, occ off wh, sb

SIS blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, no od
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SH: blk-dk gy, occ It gy, sb plty-sb
blky, mod sft-frm, slty ip, sl calc ip,
LS: gy-dk gy, occ off wh, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, fnt petf od
at sh shaker

MD: 6,027
Inc: 1°

SH: It gy-It brn, blk-dk gy, plty-sb
plty, mod sft-frm, slty ip, sl calc ip,
LS: gy-dk gy, occ off wh, sb

| |blky-blky, mod frm-hd, rthy-sm tex,

mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, fnt petf od
at sh shaker

Mud Wt: 8.8 Vis 38

NOTE TO ROP
SAMPLE INTERVAL
CHANGED TO 20' @
6060' MD

SH: It gy-It brn, blk-dk gy, plty-sb
plty, mod sft-frm, slty ip, sl calc ip,
LS: gy-dk gy, occ off wh, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, fnt petf od
at sh shaker

MD: 6,122"
Inc: 0.6°

SH: It gy-It brn, blk-dk gy, plty-sb
plty, mod sft-frm, slty ip, sl calc ip,
LS: gy-dk gy, occ off wh, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, fnt petf od
at sh shaker

SH: It gy-It brn, blk-dk gy, plty-sb
plty, mod sft-frm, slty ip, sl calc ip,
LS: gy-dk gy, occ off wh, sb
blky-blky, mod frm-hd, rthy-sm tex,
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mic Xin, v calC, OCC arg, pale yel min
flor, stmg yel-bl difse cut, fnt petf od
at sh shaker

Mud Wt: 8.9 Vis 40

MD: 6,219
Inc: 1.3°

SH: It gy-It brn, blk-dk gy, plty-sb
plty, mod sft-frm, slty ip, sl calc ip,
LS: wh-off wh, gy-dk gy, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, fnt petf od
at sh shaker

SH: It gy-It brn, gy, blk-dk gy, plty-sb
plty, mod sft-frm, slty ip, sl calc ip,
LS: wh-off wh, gy-dk gy, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg; pale yel min
flor, stmg yel-bl difse cut, fnt petf od
at sh shaker

Mud Wt: 8.7+ Vis 40

LOST
CIRCULATION

In/Out Mud Wt: 9.0/8.6
Vis 40/40 LCM 3%4%

LS: wh-off wh, gy-dk gy, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg, SH: It gy-It
brn, gy, blk-dk gy, plty-sb plty, mod
sft-frm, slty ip, sl calc ip; pale yel
min flor, stmg yel-bl difse cut, fnt
petf od at sh shaker

LS: wh-off wh, gy-dk gy, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg, SH: It gy-It
brn, gy, blk-dk gy, plty-sb plty, mod
sft-frm, slty ip, sl calc ip; pale yel
min flor, stmg yel-bl difse cut, fnt
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MD: 6,407
Inc: 0.7°

Mud Wt: 8.8 Vis: 39 LCM: 5%

LS: gy-dk gy, wh-off wh occ, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg, SH: It gy-gy,
occ blk-dk gy, plty-sb plty, mod
sft-frm, slty ip, sl calc ip; pale yel
min flor, stmg yel-bl difse cut, fnt
petf od at sh shaker

MD: 6,502
Inc: 1.8°

LS: gy-dk gy, wh-off wh occ, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg, SH: It gy-gy,
occ blk-dk gy, plty-sb plty, mod
sft-frm, slty ip, sl calc ip; pale yel
min flor, stmg yel-bl difse cut, no od

LS: gy-dk gy, wh-off wh occ, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg, SH: It gy-gy,
occ blk-dk gy, plty-sb plty, mod
sft-frm, slty ip, sdy ip, sl calc; pale
yel min flor, stmg yel-bl difse cut, no
od
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LS: gy-dk gy, wh-off wh occ, sb
blky-blky, mod frm-hd, rthy-sm tex,
mic xIn, v calc, occ arg, SH: It gy-gy,
occ blk-dk gy, It red ip, plty-sb plty,
mod sft-frm, sdy ip, sl calc; pale yel
min flor, stmg yel-bl difse cut, no od

MD: 6,685
Inc: 1.1°

THANK YOU FOR USING
COLUMBINE LOGGING




