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C1 Out
ppm10 100000

C2 Out
ppm10 100000

C3 Out
ppm10 100000

iC4 Out
ppm10 100000

nC4 Out
ppm10 100000

iC5 Out
ppm10 100000

nC5 Out
ppm10 100000

Lithology Descriptions

NEW BIT
RERUN BIT
CORE BIT
WEIGHT ON BIT
REVS PER MINUTE
FLOW CHECK
FILTRATE
POOR RETURNS
NO RETURNS
BACKGROUND GAS
TRIP GAS
SHORT TRIP GAS
CONNECTION GAS
SWAB GAS
SURVEY GAS

20"
13.375"
9.625"
7 Liner"
7"Liner Hanger

WELL : MAGNETIC-1

Lithology

Coal

Claystone

Sandstone

Siltstone

Limestone

Conglomerate

Dolomite

Metamorphic

No Sample

Anhydrite

Tuff

Volcanic

Spud Date
Total Depth Date
Total Depth (m MDRT)
Total Depth (m TVRT)
Status  

: AUSTRALIA
: QLD
: BOWEN
: ATP645
: EXPLORATION
: EASTERNWELL RIG 106

: 27° 09’ 37.23” S
: 149° 25’ 10.46” E
: 739758.766m E
: 6993493.39m N
: 8.7m
: 312.4m

: A. Claros/ E. Lim / 
  S. Jagtap/ P. Aounlum
: D. Israyadi / K. Zakaria
  A. Iswahyudi / A. Rahman
: J. Pitman / A. Drake
  B. Lacy / A. Morris

17.5"
12.25"
8.5"
6.75"

17.5"
12.25"
8.5"
6.75"

: KCL-Polymer
: KCL-Polymer
: KCL-Polymer
: KCL-Polymer

TO (m): 3095.0

: 1203.0m
: 2324.0m
: 2327.0m
: 3095.0m

: 22 Apr 2015
: 13 May 2015
: 3095.0 MDRT
: 3094.9 TVDRT
: Completion

: 65.5m
: 1200.0m
: 2321.6m
: 3094.0m
: 2204.87m

FROM (m): 65.5

ROP Average
50 0m/hr

ROP Average
100 50m/hr

Total Gas Out
100 1000USunits

Total Gas Out
0 100USunits

C1 Out
10 100000ppm

C2 Out
10 100000ppm Magnetic 1 spudded @ 04:00

h 22/04/201520" C i Sh

ROP Average
50 0m/hr

ROP Average
100 50m/hr

Total Gas Out
100 1000USunits

Total Gas Out
0 100USunits

C1 Out
10 100000ppm

C2 Out
10 100000ppm
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hrs on 22/04/201520" Casing Shoe
@ 65.5m MDRT

Bit Run #1
17 1/2" Hughes
Type: QD606SX
SN: 7033146
In: 65.5m
Out: 1203.0m

SST: lt gy, lt ylsh gy, transl, f - m gr, sub
ang - sub rnd, fri - mod hd, mod strng sil
cmt, mnr lt gy arg/ slty mtx, com carb flk,
tr glauc, mnr liths, p vis por, no fluor.

MWD Survey
@ 76.8m MDRT
Azi: 299.84 Inc: 1.76
TVD: 76.79m

WOB: 1-9 Klbs
SPP: 45-217 psi
RPM (TDS): 60-80
TRQ: 1000-5000 ftlbs
F/in: 152-401 gpm SLTST: m gy, v f aren grd - slty SST,

frm, blky - sub blky, tr liths, tr carb spec.

MWD Survey
@ 103.00m MDRT
Azi: 296.23 Inc: 1.49
TVD: 102.98m

SST: m gy, v f to f gr, well srt, sub ang to
sub rnd, fri, wk sil cmt, abnt lt to m gy
arg/ slty mtx, tr liths, tr carb flk, p vis por,
no fluor.

MWD Survey
@ 131.30m MDRT
Azi: 292.01 Inc: 0.97
TVD: 131.27m

SLTST: m gy, frm, arg grd - slty CLYST,
blky - sub blky, tr liths, tr carb spec.

MW 8.8 ppg FV 38 sec/qt
PV: 8 cP YP: 6 lb/100ft2
Gels: 3/5/6
pH 9.5 Ch 39000 mg/L

SLTST: m gy, occ m gy brn, frm, arg grd
- slty CLYST, mnr v f aren, sub blky -
sub fis, occ carb spec & mic-lam, tr liths.

MWD Survey
@ 182.80m MDRT
Azi: 284.98 Inc: 0.97
TVD: 182.76m

WOB: 2-12 Klbs
SPP: 250-494 psi
RPM (TDS): 60-80
TRQ: 3000-5500 ftlbs
F/in: 400-449 gpm

SST: lt gy, off wh, v f gr, grd - aren
SLTST, mod well srt, sub ang - sub rnd,
fri, wk calc cmt, abnt gy slty & wh arg
mtx, rr glauc gr, tr carb spec, p vis por,
no fluor.
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SLTST: m gysh brn, m gy, frm, arg grd -
silty CLYST, mnr v f aren, sub blky - sub
fis, occ carb spec, tr lith, tr glauc incl, rr
pyr nod.

MWD Survey
@ 238.10m MDRT
Azi: 277.78 Inc: 0.62
TVD: 238.06m

SST: m - lt gy, v f gr, grd - aren SLTST,
mod well srtd, sub ang - sub rnd, fri, wk
sil cmt, abnt gy silty mtx, tr glauc gr, tr
carb spec, p vis por, no fluor.

SLTST: m gy, m gysh brn, m grnsh gy,
frm, arg grd - silty CLYST, sub blky -
sub fis, aren i/p & grd - silty SST, occ
carb spec, occ glauc incl, tr lith, rr pyr
nod.MW 8.9 ppg FV 39 sec/qt

PV: 8 cP YP: 7 lb/100ft2
Gels: 4/6/7
pH 9.5 Ch 39000 mg/L

SST: lt - m gy, lt - m gysh brn, mnr off
wh, v f - f, grd - aren SLTST i/p, mod
srtd, sub ang - sub rnd, fri - occ mod hd,
wk - occ mod strng calc cmt, com - abnt
gr - brn silty/arg mtx, occ - loc com glauc
gr, tr carb spec & sid incl, p vis por, no
fluor.

April 22, 2015

MWD Survey
@ 294.0m MDRT
Azi: 196.48 Inc: 0.09
TVD: 293.96m

SLTST: m gy, lt - med gysh brn, lt brn,
frm, occ mod hd, sub fis - sub blky, arg,
aren i/p & grd - silty SST, tr carb flk &
microlam, tr lith spec.

WOB: 10-15 Klbs
SPP: 830-1200 psi
RPM (TDS): 95-105
TRQ: 5800-6600 ftlbs
F/in: 535-715 gpm

SST: off wh, lt gy, v f - f, grd - aren
SLTST i/p, mod well srtd, sub ang - sub
rnd, mod hd - fri, com mod strng calc
cmt, occ gy silty mtx, occ glauc gr, occ -
loc com carb spec & lith incl, p vis por,
no fluor.

SST: off wh, lt gy, v f - f, grd - aren
SLTST i/p, mod well srtd, sub ang - sub
rnd, mod hd - fri, com mod strng calc
cmt, occ gy silty mtx, occ glauc gr, occ -
loc com carb spec & lith incl, p vis por,
no fluor.

MWD Survey
@ 351.8m MDRT
Azi: 336.93 Inc: 0.09
TVD: 351.76m SLTST: m gysh brn, m gy, frm, arg, f

aren i/p, sub fis - blky, tr carb & lith
spec.

SST: lt gy, off wh, occ m grnsh gy, v f - f,
mod well srtd, sub ang - sub rnd, fri -
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mod well srtd, sub ang  sub rnd, fri 
occ mod hd, wk to occ mod strng calc
cmt, occ gy silty & wh arg mtx, occ - loc
abnt glauc gr, occ - loc com carb & lith
spec, p vis por, no fluor.

SST: lt gy, off wh, occ m grnsh gy, v f - f,
mod well srt, sub ang - sub rnd, fri - occ
mod hd, wk - occ mod strng calc cmt,
occ gy slty & wh arg mtx, occ - loc abnt
glauc gr, occ - loc com carb & liths spec,
p vis por, no fluor.

WOB: 7-20 Klbs
SPP: 1900-2100 psi
RPM (TDS): 100-110
TRQ: 6990-13600 ftlbs
F/in: 1100 gpm SLTST: m - dk brnsh gy, m dk gy, arg

grd - slty CLYST, frm - mod hd, blky -
sub fis, rr carb spec, tr liths.

MWD Survey
@ 409.4m MDRT
Azi: 304.14 Inc: 0.79
TVD: 409.35m

SST: lt - m gy, v f - f gr, well srt, sub ang
- sub rnd, fri - mod hd, mod strng sil cmt,
mnr calc cmt, com lt gy arg/ slty mtx,
com liths, tr glauc, tr carb spec, v p vis
por, no fluor.

SLTST: m - dk brnsh gy, m dk gy, arg
grd - slty CLYST, frm - mod hd, blky -
sub fis, rr carb spec, tr liths, tr nod py.

MWD Survey
@ 467.2m MDRT
Azi: 309.94 Inc: 0.35
TVD: 467.15m

SST: m gy, v f - f gr, sub ang - sub rnd,
well srt, fri - mod hd, mod strng sil cmt, tr
calc cmt, com lt gy arg mtx, rr liths, tr
glauc, mnr carb spec, v p vis por, no
fluor.

SLTST: m - brnsh gy, m dk brnsh gy,
arg grd - slty CLYST, frm - m hd, blky -
sub fis, rr carb spec, tr liths.

WOB: 9-15 Klbs
SPP: 1850-1950 psi
RPM (TDS): 100-110
TRQ: 2300-11000 ftlbs
F/in: 1100 gpm

SST: off wh, v lt brnsh gy, v lt brn, v f - f
gr, well srt, sub ang - sub rnd, fri - occ
mod hd, wk - mod strng calc cmt, com
off wh - v lt brn arg mtx, tr liths, mnr f
carb spec, p vis por, no fluor.



520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

MWD Survey
@ 525.0m MDRT
Azi: 41.44 Inc: 0.18
TVD: 524.95m SLTST: m brn, m brnsh gy, arg grd -

CLYST, frm, blky - sub blky, tr liths, tr
carb spec & thin lam.

SST: off wh, v lt brnsh gy, v lt brn, v f - f
gr, tr crs sub rnd qtz gr, well srt, sub ang
- sub rnd, fri - occ mod hd, wk - mod
strng calc cmt, com off wh - v lt brn arg
mtx, tr liths, mnr f carb spec, p vis por,
no fluor.

SST: wh - off wh, f gr, well srt, sub ang -
sub rnd, fri - frm, wk - mod strng sil cmt,
tr calc cmt, abnt wh arg mtx, com carb
mtl, tr liths, p vis por, no fluor.

MWD Survey
@ 582.9m MDRT
Azi: 333.85 Inc: 0.09
TVD: 582.85m SLTST: lt brn, lt brnsh gy, lt gy, frm, blky

- sub fis, arg grd - CLYST.

WOB: 3-19 Klbs
SPP: 1400-2070 psi
RPM (TDS): 96-114
TRQ: 2500-10000 ftlbs
F/in: 735-1300 gpm

SST: transl, clr, f- m gr, mod srt, sub
rnd, lse - fri, tr sil & calc cmt, mnr wh arg
mtx, rr carb frag, fr infer por, no fluor.

SST: v lt brn, off wh, v f - f gr, well srt, fri,
wk calc & sil cmt, abnt v lt brn arg mtx,
abnt carb frag, tr liths, p vis por, no fluor.

MWD Survey
@ 640.6m MDRT
Azi: 166.42 Inc: 0.26
TVD: 640.55m

SLTST: v lt brn, lt brnsh gy, frm, blky -
sub blky, arg, tr carb spec.
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COAL: blk, dk brnsh blk, dull, brit, occ
mod hd, slty & grd - carb sltst i/p.

SST: transl, clr, v lt gy, tr yl Fe stn, f - v
crs gr, p srt, sub ang - sub rnd, lse - occ
fri, tr v lt gy arg mtx, tr carb frag, tr liths,
fr infer por, no fluor.

SST: wh, v lt brn, transl, clr, f - crs, pred
m, p srt, sub ang - sub rnd, fri - frm, lse
i/p, wk calc cmt, com off wh arg mtx, tr
carb mtl, tr liths, p vis por, no fluor.

MWD Survey
@ 698.3m MDRT
Azi: 294.3 Inc: 0.0
TVD: 298.25m

SLTST: m gy, m gysh brn, frm, mnr mod
hd, blky - sub blky, v f aren i/ p, mnr sid
alt, tr - occ carb spec & liths incl, occ
carb flk & incl.

WOB: 2-23 Klbs
SPP: 1630-2100 psi
RPM (TDS): 85-117
TRQ: 1100-10500 ftlbs
F/in: 1100 gpm

SST: off wh, lt gy, v f - crs, occ v crs, v p
srt, sub ang - rnd, occ ang, fri, wk calc
cmt, com wh arg & gy slty mtx, tr carb &
liths spec, p vis por, no fluor.

SLTST: m - lt gy, m - lt gysh brn, frm,
sub blky - sub fis, aren & grd - slty SST,
tr - occ carb & liths spec, occ mic flk.

SST: off wh, lt gy, v f - f, grd - aren
SLTST i/p, mod well srtd, sub rnd, fria,
occ mod hd, wk - mod calc cmt, abnt wh
arg & gy slty mtx, tr carb & liths spec, v
p vis por, no fluor.

COAL: blk, dull - sub vit, brit, ang -
conch frac, blky - fis.

MWD Survey
@ 756.3m MDRT
Azi: 166.77 Inc: 0.26
TVD: 756.25m

SST: off wh, lt gy, v f - f, grd - aren
SLTST i/p, mod well srt, sub ang - sub
rnd, fri, wk sil & occ calc cmt, abnt wh
arg & gy slty mtx, tr carb & liths spec, v
p vis por, no fluor.

SLTST: lt - dk gysh brn, lt gy, frm, sub
blky - sub fis, arg, occ v f aren, tr - occ
carb & liths spec.

SST: off wh, lt gy, transl - clr, v f - crs,
occ v crs, v p srtd, sub rnd - ang, lse -
fria, wk sil & occ calc cmt, com - loc abnt
wh arg & gy silty mtx, tr carb & lith spec,
p infer & v p vis por, no fluor.

WOB: 4-22 Klbs
SPP: 1480-2400 psi
RPM (TDS): 98-117
TRQ: 2800-11300 ftlbs
F/in: 972-1200 gpm
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MWD Survey
@ 814.1m MDRT
Azi: 338.95 Inc: 0.09
TVD: 814.05m

SLTST: lt - dk gysh brn, m gy, frm, sub
blky - sub fis, aren i/p, occ - loc com
carb spec & incl, tr lith spec.

MW 9.1 ppg FV 39 sec/qt
PV: 12 cP YP: 15 lb/100ft2
Gels: 5/6/9
pH 10.5 Ch 42000 mg/L

SST: trans - clr, gy, grn, off wh, f - crs, p
srtd, sub rnd - sub ang, lse - fri, wk sil &
calc cmt, loc abnt wh arg mtx, com lith
gr, tr carb incl, gd infer & p vis por, no
fluor.

SLTST: lt - dk brn, lt - dk gysh brn, lt to
m gy, frm, sub blky - sub fis, arg, mnr v f
aren, carb i/p, mnr tuff, occ - loc com
carb spec & flk.

SST: off wh, transl - clr, gy, grn, v f to m,
occ crs, p srt, sub rnd - sub ang, fri - lse,
wk sil & occ calc cmt, loc abnt wh arg
mtx, com lith grs, tr carb & liths spec, v p
vis & fr infer por, no fluor.

MWD Survey
@ 871.90m MDRT
Azi: 7.78 Inc: 0.26
TVD: 871.85m

April 23, 2015

SLTST: lt - m gysh brn, frm, sub blky -
sub fis, arg, v f aren i/p, tr - occ carb &
lith spec.

WOB: 3-22 Klbs
SPP: 1800-2400 psi
RPM (TDS): 100-120
TRQ: 5700-13300 ftlbs
F/in: 984-1160 gpm

SST: off wh, lt gy, transl - clr, f - m, occ
crs - v crs, p srt, sub ang - sub rnd, occ
ang, fri - lse, wk sil cmt, abnt wh arg &
com gy slty mtx, tr carb & liths spec, v p
vis & p infer por, no fluor.

MWD Survey
@ 929.5m MDRT
Azi: 71.06 Inc: 0.26
TVD: 929.45m

SST: transl - clr, off wh, v f - f, occ crs,
mod p srtd, sub ang - sub rnd, occ ang,
lse - fri, wk sil cmt, loc abnt wh arg mtx,
tr carb spec, p vis & fr infer por, no fluor.
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SLTST: lt - m gysh brn, lt - m brnsh gy,
frm, sub blky - sub fis, arg, v f aren i/p, tr
carb & lith spec.

MWD Survey
@ 987.2m MDRT
Azi: 159.12 Inc: 0.26
TVD: 987.15m

WOB: 3-22 Klbs
SPP: 1950-2350 psi
RPM (TDS): 105-115
TRQ: 1100-15000 ftlbs
F/in: 1140-1157 gpm SST: off wh, transl - clr, v f - m, rr crs,

mod p srtd, sub ang - sub rnd, occ ang,
fria - lse, wk sil cmt, loc com wh arg mtx,
tr calc incl, tr carb spec, p vis & fr - gd
infer por, no fluor.

SLTST: m gysh brn, m brnsh gy, frm,
sub blky - sub fis, arg, v f aren i/p, tr
carb & lith spec.

SST: transl - clr, off wh, m - v crs, occ v
f, v p srtd, sub ang - sub rnd, fria - lse,
wk sil cem, loc com wh arg mtx, tr calc
incl, tr carb spec, p vis & fr infer por, no
fluor.

MWD Survey
@ 1045.20m MDRT
Azi: 182.59 Inc: 0.53
TVD: 1045.15.15m

SST: transl, clr, wh, f - v crs, p srt, sub
ang - pred sub rnd, tr wk sil cmt, com wh
arg mtx (rock flour?), tr carb frag, gd
infer por, no fluor.

SST: transl, clr, v lt gy, v f - crs, p srt,
sub ang - pred sub rnd, fri - mod hd, v f -
f gr agg, m - crs gr lse, mod strng sil cmt
in f gr aggs w/ com lt gy arg mtx, rr carb
spec, p - fr vis por, no fluor.

SLTST: lt - m gy, frm, blky - sub blky, tr
liths, tr carb spec, v f aren.

SST: transl, clr, wh, f - v crs, p srt, sub
ang - pred sub rnd, lse, rr wh arg mtx, rr
carb flk, gd infer por, no fluor.

WOB: 2-23 Klbs
SPP: 1964-2423 psi
RPM (TDS): 92-116
TRQ: 2665-12500 ftlbs
F/in: 1100-1159 gpm

SST: transl, clr, wh, f - m gr, tr crs, sub
ang - pred sub rnd, fr srt, lse, tr wh arg
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mtx, tr carb flk, gd infer por, no fluor.
MWD Survey
@ 1103.0m MDRT
Azi: 209.57 Inc: 0.79
TVD: 1102.94m

SLTST: lt - m brnsh gy, frm, blky - sub
blky, tr liths, tr carb spec, v f aren.

SST: transl, clr, wh, f - v crs, pred m, p -
fr srt, sub ang - pred sub rnd, lse, mnr
wh arg mtx, mnr rr carb frag, fr - gd infer
por, no fluor.

SLTST: lt - pred m brn, lt - m brnsh gy,
frm - fri, blky - sub blky, mnr carb flk, v f
aren.

Control drilling at 25m/hr
for casing point selection.

SST: wh, mnr transl, clr, f- m pred f gr,
sub ang - sub rnd, mod well srt, tr wk sil
cmt, abnt wh arg mtx, tr carb frag, p infer
por, no fluor.MWD Survey

@ 1161.0m MDRT
Azi: 223.28 Inc: 0.62
TVD: 1160.94m

MWD Survey
@ 1170.3m MDRT
Azi: 186.9 Inc: 0.44
TVD: 1170.24m

SST: wh, v f - pred f gr, sub ang - sub
rnd, well srtd, tr wk sil cmt, abnt wh arg
mtx, tr carb frag, p infer por, no fluor.

MW 9.3 ppg FV 40 sec/qt
PV: 10 cP YP: 15 lb/100ft2
Gels: 4/7/9
pH 9.5 Ch 40000 mg/L SLTST: lt - pred m brn, lt- m brnsh gy,

frm - fri, blky - sub blky, mnr carb flk, v f
aren.

13-3/8" Casing Shoe
@ 1200.0m MDRT SST: wh, v f - pred f gr, sub ang - sub

rnd, well srtd, tr wk sil cmt, abnt wh arg
mtx, mnr carb frag & thin lam, p infer
por, no fluor.

WOB: 2-23 Klbs
SPP: 1900-2260 psi
RPM (TDS): 95-116
TRQ: 4190-13300 ftlbs
F/in: 1050-1114 gpm

April 27, 2015

LOT = 17.3 ppg EMW SLTST: m brn - gysh brn, frm, sub blky -
sub fis, v f aren, tr carb & lith spec.

Bit Run #2
12 1/2" Hughes
Type: TD605X
SN: 709609
In: 1203.0m
Out: 2324.0m

SST: wh, v f - f gr, sub ang - sub rnd,
well srtd, wk sil cmt, abnt wh arg mtx, tr
carb spec, tr calc incl, p infer por, no
fluor.MW 9.5 ppg FV 48 sec/qt

PV: 12 cP YP: 21 lb/100ft2
Gels: 8/12/14
pH 10.0 Ch 52000 mg/L

SLTST: m brnsh gy, lt gy, frm, sub fis -
sub blky, v f aren, occ grd - slty SST,
occ carb & liths spec, tr carb lam, rr
micro mic.

MWD Survey
@ 1231.8m MDRT
Azi: 229.44 Inc: 0.62
TVD: 1231.74m

SST: wh, lt gy, v f - f gr, well srt, sub ang
to sub rnd, wk sil cmt, abnt wh arg mtx,
tr carb spec & lam, p infer por, no fluor.
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SST: wh, v lt gy, v f - f gr, tr crs qtz gr,
sub ang - sub rnd, fri, wk sil cmt, com
wh arg mtx, tr lths, tr f carb spec, p vis
por, no fluor.

SLTST: m to lt brnsh gy, m - lt gy, frm,
sub blky - sub fis, v f aren, occ grd - slty
SST, tr carb & liths spec, tr micro mic.

MWD Survey
@ 1289.60m MDRT
Azi: 236.47 Inc: 0.62
TVD: 1289.53m

SST: wh, v lt gy, v f - crs gr, p srt, sub
ang - sub rnd, fri, wk sil cmt, com wh arg
mtx, tr liths, mnr carb frag, p - fr vis por,
no fluor.

WOB: 15-22 Klbs
SPP: 1200-1500 psi
RPM (TDS): 110-115
TRQ: 9700-12000 ftlbs
F/in: 745-750 gpm

SLTST: lt - m brnsh gy, lt - m gy, frm -
fri, blky - sub blky, com carb mat, tr liths,
aren.

SST: wh, v lt gy, tr transl, clr, v f - f, mnr
m - crs gr, p - fr srt, sub ang - sub rnd,
fri, wk sil cmt, com wh arg mtx, tr liths,
mnr carb frag, p - fr vis por, no fluor.

MWD Survey
@ 1347.5m MDRT
Azi: 236.29 Inc: 0.79
TVD: 1347.43m

SLTST: lt - m brnsh gy, lt - m gy, frm -
fri, blky - sub blky, com carb mat, tr liths,
aren.

COAL: blk, v dk brnsh blk, sub vit lstr,
hd, brit i/p, blky.

SLTST: m brn, m brnsh gy, frm, blky -
sub blky, arg, mnr carb spec.

SST: off wh, wh, v lt brnsh gy, v f - f gr,
mod well srt, sub ang - sub rnd, frm - fri,
wk sil cmt, com off wh arg mtx, mnr carb
incl, p vis por, no fluor.

SST: wh, v f - f gr, mod well srt, sub ang
- sub rnd, frm - fri, wk sil cmt, com off wh
arg mtx, mnr carb spec, p vis por, no
fluor.

WOB: 15-20 Klbs
SPP: 1300-1500 psi
RPM (TDS): 115-120
TRQ: 6500-13000 ftlbs
F/in: 745-750 gpm



1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

MWD Survey
@ 1405.4m MDRT
Azi: 230.93 Inc: 0.79
TVD: 1405.32m

SLTST: m brn, m brnsh gy, frm, blky -
sub blky, v f aren, rr carb frag.

SST: wh, v f - f gr, rr m gr, mod well srt,
sub ang - sub rnd, frm - fri, wk sil cmt,
com off wh arg mtx, mnr carb spec, p vis
por, no fluor.

SLTST: m brn, m brnsh gy, frm, blky -
sub blky, v f aren, arg i/p, mnr carb frag.

Lowered gastrap more into
mud.

SST: wh, v f - f gr, tr m gr, mod well srt,
sub ang - sub rnd, frm - fri, wk sil cmt,
com off wh arg mtx, mnr carb spec, p vis
por, no fluor.

MWD Survey
@ 1463.2m MDRT
Azi: 235.06 Inc: 0.70
TVD: 1463.12m

SLTST: lt - m gy, lt - m brnsh gy, lt - m
brn, frm - fri, blky - sub blky, tr liths, tr
carb spec/frag, v f aren.

SST: wh, off wh, v lt brn, v f - f gr, occ m
gr, mod srt, sub ang - sub rnd, fri, rr lse,
tr sil cmt, com off wh arg mtx, rr carb
incl, p - occ fr vis por, no fluor.

COAL: blk, sub vit lstr, mod hd - brit,
blky - sub fis.

WOB: 20-30 Klbs
SPP: 1400-1500 psi
RPM (TDS): 100-105
TRQ: 11000-14000 ftlbs
F/in: 745 gpm

SLTST: lt - m gy, lt - m brnsh gy, lt - m
brn, frm - fri, blky - sub blky, tr liths, tr
carb spec/frag, v f aren.

SST: wh, off wh, v lt brn, v f - f gr, occ m
gr, mod srt, sub ang - sub rnd, fri, tr
loose, tr sil cmt, com off wh arg mtx, p
vis por, no fluor.

SLTST: lt - m brnsh gy, lt - m brn, frm,
blky - sub blky, tr liths, tr carb spec/frag,
arg.

SST: wh, off wh, v f - f gr, tr m, mod well
srt, sub ang - sub rnd, fri, tr sil cmt, com
wh - off wh arg mtx, rr carb frag, p vis
por, no fluor.

COAL: blk, sub vit lstr, mod hd - brit,
blky - sub fis.
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SST: wh, off wh, v f - f, tr m gr, mod well
srt, sub ang - sub rnd, fri, tr sil cmt, com
wh - off wh arg mtx, rr carb frag, p vis
por, no fluor.

GP @ 1563m
TG: 165.5 units, BG: 25 units
C1: 26325 ppm
C2: 670 ppm, C3: 196 ppm
iC4: 42 ppm, nC4: 5 ppm
iC5: 1 ppm, nC5: 0 ppm

COAL: blk, sub vit lstr, mod hd, occ brit,
blky - sub fis.

MWD Survey
@ 1578.5m MDRT
Azi: 241.04 Inc: 0.62
TVD: 1578.41m

SLTST: lt - m brnsh gy, lt - m brn, frm,
blky - sub blky, tr liths, tr carb spec &
frag, arg.

SST: off wh, v lt brn, v f - f gr, well srt,
sub ang - sub rnd, fri, tr sil cmt, com wh
- off wh arg mtx, rr carb frag, p vis por,
no fluor.

WOB: 15-34 Klbs
SPP: 1390-1600 psi
RPM (TDS): 88-110
TRQ: 6880-15480 ftlbs
F/in: 744-763 gpm

SST: wh, mnr transl, v f - f, mnr m gr,
mod well srt, sub ang - sub rnd, frm - fri,
tr sil cmt, com wh arg mtx, p vis por, no
fluor.

SST: wh, transl, clr, f - m gr, mod well
srt, sub ang - pred sub rnd, wk sil cmt,
com wh arg mtx, tr carb flk, p - fr vis por,
no fluor.

MWD Survey
@ 1636.5m MDRT
Azi: 235.59 Inc: 0.79
TVD: 1636.41m

SLTST: lt brn, lt brnsh gy, frm - mod hd,
blky - sub fis, tr liths, aren i/p.

SST: transl, clr, wh, f - m gr, tr crs gr, p
srt, sub angr - pred sub rnd, fri - lse, tr sil
cmt, rr wh arg mtx, tr carb frag, fr infer
por, no fluor.

LOT = 11.86 ppg EMW

SIDERITE: m brn, hd, sub fis - blky, slty.

SLTST: m - dk brn, m gysh brn, frm -
mod hd, blky - sub fis, v f aren, tr carb
spec, tr Sid alt.

SST: wh, transl, clr, v f - m gr, well srt,
sub ang - sub rnd, fri - lse, mnr mod hd,
wk - mnr mod sil cmt, occ wh arg mtx,
occ carb & liths spec, p vis por, no fluor.

MWD Survey
@ 1694.3m MDRT
Azi: 231.9 Inc: 0.88
TVD: 1694.2m

SLTST: m gysh brn, m brnsh gy, frm,
occ mod hd, blky - sub fis, aren i/p, tr
carb & liths spec.WOB: 11-34 Klbs

SPP: 1460-1726 psi
RPM (TDS): 86 130
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RPM (TDS): 86-130
TRQ: 7320-15860 ftlbs
F/in: 760 gpm

SST: wh, transl, clr, v f - m gr, occ crs - v
crs gr, mod p srt, sub ang - sub rnd, fri -
lse, wk sil cmt, occ wh arg mtx, occ carb
& liths spec, p vis & fr infer por, no fluor.

SLTST: lt - m brnsh gy, lt - m gy, occ dk
gysh brn, frm, sub fis - sub blky, v f aren,
arg i/p, tr carb & lith spec, rr carb flk.

SST: transl, clr, wh, lt gysh brn, f - pred
m gr, occ crs, rr v crs, mod p srtd, sub
rnd - sub ang, lse - fri, wk sil cmt, occ wh
arg & gy brn silty mtx, tr carb & coaly
incl, fr - gd infer & pr vis por, no fluor.

MWD Survey
@ 1752.0m MDRT
Azi: 226.27 Inc: 0.88
TVD: 1751.89m

SLTST: lt - m brnsh gy, lt - m gy, occ dk
gysh brn, frm, sub fis - sub blky, v f aren,
arg i/p, tr carb & lith spec, rr carb flk.

SST: wh, lt gysh brn, v f - f gr, well srtd,
sub ang - sub rnd, fri - mod hd, wk - mod
sil cmt, occ - loc com wh arg & gy brn
silty mtx, rr carb spec, p vis & fr infer
por, no fluor.

STLST: m - lt gy, m - occ dk gysh brn,
frm, sub fis - sub blky, v f aren, tr carb &
lith spec, tr carb lam.

WOB: 18-34 Klbs
SPP: 1518-1778 psi
RPM (TDS): 72-130
TRQ: 7845-15900 ftlbs
F/in: 760-763 gpm

SST: wh, transl, clr, v f - f, occ m gr, rr
crs, mod well srtd, sub ang - sub rnd, fri,
wk sil cmt, occ - loc com wh arg mtx, rr
carb spec, p vis & fr infer por, no fluor.

MWD Survey
@ 1809.80m MDRT
Azi: 235.50 Inc: 0.79
TVD: 1808.68m

SLTST: m - dk gysh brn, m brnsh gy,
frm, sub blky - sub fis, v f aren, occ carb
spec, tr carb flk & lam.

April 28, 2015

MW 10.1 ppg FV 51 sec/qt
PV: 17 cP YP: 30 lb/100ft2
Gels: 10/17/20
pH 9.5 Ch 40500 mg/L

SST: wh, lt gy, transl, clr, v f - f, occ m -
crs, mod p srtd, sub rnd - sub ang, fri -
mod hd, wk - mod sil cmt, tr calc cmt,
occ - loc com wh arg & gy silty mtx, rr
carb spec p vis & fr infer por no fluor
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carb spec, p vis & fr infer por, no fluor.

SLTST: m brnsh gy, m - dk gysh brn, dk
brn, frm, occ mod hd, sub fis - sub blky, f
aren, grd - silty SST i/p, occ carb spec,
tr carb flk, tr micro mic.

MWD Survey
@ 1867.60m MDRT
Azi: 252.46 Inc: 0.62
TVD: 1867.48m

SST: lt gy, wh lt gysh brn, f - v f, grd -
aren SLTST i/p, mod well srtd, sub ang -
sub rnd, fri - mod hd, wk - mod sil cmt,
occ - loc com gy brn silty & wh arg mtx,
tr carb & lith spec, tr mic flk, p vis por, no
fluor.

SLTST: m brnsh gy, m gysh brn, frm -
mod hd, sub blky - sub fis, f aren, occ
grd - silty SST, occ lith spec, tr - occ
carb spec, rr micro mic.

WOB: 27-35 Klbs
SPP: 1600-1700 psi
RPM (TDS): 95-120
TRQ: 6000-18000 ftlbs
F/in: 761-763 gpm

SST: wh, lt gy, f - v f, well srtd, sub ang -
sub rnd, fri - lse, tr mod hd, wk - tr mod
sil cmt, occ - loc com gy silty & wh arg
mtx, tr lith specs & carb spec, p vis por,
no fluor.

SLTST: m - occ m dk gysh brn, m gy,
fm, occ mod hd, sub blky - sub fis, f aren
& grd - silty SST i/p, tr carb & lith spec,
rr micro mic.

MWD Survey
@ 1924.80m MDRT
Azi: 277.51 Inc: 0.53
TVD: 1924.68m

SST: wh, lt gy, f - v f, grd - aren SLTST
i/p, mod well srtd, sub ang - sub rnd, fri,
mnr mod hd, wk - mnr mod sil cmt, occ -
loc com gy silty & wh arg mtx, tr lith &
carb spec, p vis por, no fluor.

SLTST: m - m dk gysh brn, m gy, frm,
occ mod hd, sub blky - sub fis, f aren &
grd - silty SST i/p, tr carb & lith spec, rr
micro mic.

SST: wh, transl, clr, f - v f, occ m, tr crs -
v crs, mod p srtd, sub rnd - sub ang, occ
rnd, fri - lse, wk sil cmt, com - loc abnt
wh arg mtx, tr lith & carb spec, p vis & fr
infer por, no fluor.

SLTST: m brn, mm brnsh gy, mod hd,
blky - sub fis, tr lith, tr micro mic, rr f carb
specs, aren i/p.

SST: wh, transl, clr, v f - f gr, mnr m -
crs, p srtd, sub ang - sub rnd, wk sil cmt,
tr calc cmt, com wh arg mtx, tr f carb
spec, tr lith, p vis por, no fluor.

MWD Survey
@ 1983.0m MDRT
Azi: 277.25 Inc: 0.44
TVD: 1982.88m

SLTST: m gy, occ lt - m brnsh gy, mod
hd, blky - sub fis, tr lith, tr f carb spec.

SST: wh, off wh, v f - f gr, well srtd, sub
ang - sub rnd, wk sil cmt, com wh argWOB: 24-35 Klbs
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mtx, rr lith, rr carb spec, p vis por, no
fluor.

SPP: 1700-1800 psi
RPM (TDS): 95-115
TRQ: 6400-11000 ftlbs
F/in: 769-771 gpm

SLTST: lt - m brnsh gy, m gy, mod hd,
blky - sub fis, tr lith, tr carb spec, aren
i/p.

SST: wh, off wh, v f - f gr, well srtd, sub
ang - sub rnd, wk sil cmt, com wh arg
mtx, rr lith, rr carb spec, p vis por, no
fluor.

SLTST: m brn, lt - m brnsh gy, lt - m gy,
mod hd, blky - sub fis, tr liths, tr f carb
spec & lam, aren i/p.

CLYST: lt - m gy, mod hd, blky - pred
sub fis, grd to SLTST.

MWD Survey
@ 2040.0m MDRT
Azi: 277.69 Inc: 0.53
TVD: 2039.88m

SLTST: m gy, mod hd, blky - sub fis, tr
liths, tr f carb spec.

SST: v lt gy - lt gy, v f - f gr, well srt, sub
ang - sub rnd, mod strng sil cmt, fri -
mod hd, mnr lt gy arg mtx, tr liths, tr carb
spec, p vis por, no fluor.

CLYST: lt - m gy, mod hd, blky - pred
sub fis, grd to SLTST.

SLTST: m gy, mod hd, blky - sub fis, tr
liths, tr f carb spec.

SST: wh, off wh, v lt gy - lt gy, v f - f gr,
well srt, sub ang - sub rnd, mod strng sil
cmt, mod hd, com lt gy/ off wh arg mtx, tr
liths, tr carb spec, p vis por, no fluor.

MWD Survey
@ 2098.0m MDRT
Azi: 279.09 Inc: 0.53
TVD: 2097.87m SLTST: m gy, occ lt gy, mod hd, blky -

sub fis, tr liths, tr f carb spec.

WOB: 13-36 Klbs
SPP: 1730-2170 psi
RPM (TDS): 88-140
TRQ: 6150-18880 ftlbs
F/in: 768-844 gpm

SST: v lt gy - lt gy, v f - f gr, well srt, sub
ang - sub rnd, mod strng sil cmt, mod
hd, com off wh arg mtx, tr liths, tr carb
spec, p vis por, no fluor.

SST: off wh, v f - f gr, well srt, sub ang -
sub rnd, mod hd, wk - mod strng sil cmt,
com off wh arg mtx, tr liths, tr carb mat,
p vis por, no fluor.

SLTST: lt - m brnsh gy, m gy, occ m brn,
mod hd, blky - sub fis, rr carb spec, tr
lith, loc aren.
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MWD Survey
@ 2156.0m MDRT
Azi: 289.82 Inc: 0.26
TVD: 2155.87m

SST: off wh, wh, v f - f gr, rr m gr, mod
well srt, sub ang - sub rnd, fri - mod hd,
wk - mod strng sil cmt, com off wh arg
mtx, tr liths, tr carb spec, p - fr infer por,
no fluor.

SST: off wh, wh, v f - f gr, tr m gr, mod
well srt, sub ang - sub rnd, fri - mod hd,
wk - mod strng sil cmt, com off wh arg
mtx, tr liths, tr glauc, tr carb spec, p - fr
infer por, no fluor.

SLTST: m brnsh gy, m gy, mod hd, sub
blky - sub fis, tr liths, tr f carb spec, aren
i/p.

WOB: 19-31 Klbs
SPP: 1945-2253 psi
RPM (TDS): 93-136
TRQ: 7910-18480 ftlbs
F/in: 840-844 gpm

Top of 4-1/2" Liner @2204.87m

MWD Survey
@ 2214.0m MDRT
Azi: 314.87 Inc: 0.35
TVD: 2213.87m

SST: wh, f - m gr, mod srt, sub ang -
pred sub rnd, fri, wk sil cmt, com off wh
arg mtx, tr liths, tr carb flk, p - fr infer
por, no fluor.

SLTST: m brnsh gy, m gy, mod hd, blky
- sub fis, tr liths & carb spec, tr carb flk,
rr micro mic, aren i/p.

SST: wh, off wh, f - m gr, mod well srt,
sub rnd - sub ang, fri, lse i/p, wk sil cmt,
com wh arg mtx, tr liths incl, tr carb
spec, rr thin coaly lam, pr vis por, no
fluor.

SST: wh, off wh, v f - f gr, well srtd, sub
ang - sub rnd, fri, wk sil cmt, com wh arg
mtx, tr grn & brn lith incl, tr carb spec, p
vis por, no fluor.

MWD Survey
@ 2272.4m MDRT
Azi: 311.53 Inc: 0.44
TVD: 2272.27m SST: wh, off wh, lt gy, v f - f gr, well srtd,

sub ang - sub rnd, fri, wk sil cmt, loc
com wh arg mtx, tr grn & brn lith incl, tr
carb spec, tr calc incl, pr vis por, no
fluor.

SST: wh, off wh, lt gy, v fine - f gr, well
srtd, sub ang - sub rnd, fri, wk sil cmt,
occ - loc com wh arg mtx, tr lith incl, tr

b & flk i fl
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carb spec & flk, p vis por, no fluor.

MWD Survey
@ 2301.2m MDRT
Azi: 305.73 Inc: 0.35
TVD: 2301.07m

MW 10.5 ppg FV 45 sec/qt
PV: 17 cP YP: 33 lb/100ft2
Gels: 11/18/22
pH 9.5 Ch 38000 mg/L

SLTST: dk - v dk gy, v dk gysh brn, mod
hd, sub fis - fis, gen arg, v f aren i/p, tr
lith & carb spec.

9-5/8" Casing Shoe
@ 2321.6m MDRT E-log:

GPIT-HRLT-HDRS-HGNS-PPC-MAST-
EDTC-SP-LEHApril 29, 2015

Bit Run #3 8 1/2" Varel
In: 2324mOut: 2327m LOT = 18.4 ppg EMW

SLTST: dk - v dk gy, mod hd, sub fis -
sub blky, gen arg, v f aren i/p, tr lith &
carb spec.May 4, 2015

Bit Run #4
6 3/4" Smith
Type: PDC
SN: JJ9380
In: 2327.0m
Out: 2936.6m

SLTST: lt - dk gy, lt - m brn, mod hd, sub
fis - sub blky, arg - v f aren, micro mic,
mnr carb spec & lam.

MWD Survey
@ 2334.6m MDRT
Azi: 347.91 Inc: 0.35
TVD: 2334.45m

SST: off wh - wh, tr lt g - pl brn, pred v f -
f, occ m, mod well srtd, sub ang - sub
rnd, fri - occ mod hd aggr, com lse gr,
wk - occ mod strong sil cmt, tr wk calc
cmt, com off wh arg - silty mtx, com mic
flk, mnr carb spec & lam, tr crm, pl grn &
gy lith, v p - p vis & infer por, no fluor.

MW 10.5+ ppg FV 53 sec/qt
PV: 17 cP YP: 34 lb/100ft2
Gels: 10/15/19
pH 10.0 Ch 38000 mg/L

MWD Survey
@ 2363.6m MDRT
Azi: 2.89 Inc: 0.09
TVD: 2363.45m

SLTST: pred lt - m brn, lt grnsh gy i/p,
frm - pred mod hd, hd i/p, arg, sub blky -
sub fis.

May 5, 2015

SST: lt grn, lt orng, off wh, v f - m, mod
well srtd, fri - occ mod hd aggr, com lse
gr, wk - occ mod strng sil cmt, mnr off
wh - tr pl grn arg mtx, com lith, p vis &
infer por, no fluor.

WOB: 10-16 Klbs
SPP: 1950-2050 psi
RPM (TDS): 115-120
TRQ: 5900-7900 ftlbs
F/in: 312-315 gpm

SLTST: lt grn, lt grnsh gy, mod hd, sub
blky - sub fis, tr micro carb spec.

SLTST (10%, 2410-2415m): rd brn, sft -
frm, blky - sub blky, arg grd CLYST.

No gas data from
2411m to 2421m.
Blocked suction line.

MWD Survey
@ 2421.4m MDRT
Azi: 276.81 Inc: 0.00
TVD: 2421.27m SST: lt grnsh gy, lt gy, tr orng, off wh, v f

- m gr, mod well srtd, fri - mod hd, lse
i/p, wk - mod strng sil cmt, mnr off wh
arg mtx, rr lith, p vis por, no fluor.

SST: lt grnsh gy, lt gy, tr orng, off wh, v f
- m gr, mod well srtd, fri - mod hd, le i/p,
wk - mod strng sil cmt, mnr off wh arg
mtx, rr lith, p vis por, no fluor.
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SLTST: lt grn, lt grnsh gy, mod hd, sub
blky - sub fis, tr micro carb spec.

SLTST (10%, 2445-2455m): rd brn, sft -
frm, blky - sub blky, arg grd CLYST.

SST: lt grnsh gy, lt gy, off wh, rr transl, v
f to m gn, mod well srt, fri to mod hd, lse
i/p, wk to mod strng sil cmt, mnr off wh
arg mtx, rr liths, p vis por, no fluor.

MWD Survey
@ 2479.2m MDRT
Azi: 341.50 Inc: 0.00
TVD: 2479.07m

SLTST(30%, 2475-2485m): rd brn, sft -
frm, blky - sub blky, arg grd CLYST.

SLTST: lt grn, lt grnsh gy, mod hd, sub
blky to sub fis.

WOB: 14-18 Klbs
SPP: 2000-2100 psi
RPM (TDS): 115-120
TRQ: 5800-7100 ftlbs
F/in: 312-315 gpm

SST: lt grnsh gy, lt gy, tr orng, off wh, v f
- m gr, mod well srtd, fri - mod hd, lse
i/p, wk - mod strng sil cmt, mnr off wh
arg mtx, rr lith, p vis por, no fluor.

MWD Survey
@ 2536.9m MDRT
Azi: 248.16 Inc: 0.09
TVD: 2536.77m SST: wh, off wh, occ lt grnsh gy, transl,

v f to m gr, mod srt, sub ang to sub rnd,
fri to mod hd, lse i/p, wk to mod strng sil
cmt, mnr to com off wh arg mtx, tr liths,
p vis por, no fluor.

SLTST: lt gy, lt grnsh gy, occ gy wh, fm
to mod hd, sub blky to sub fis.

SST: wh, off wh, v lt grnsh gy, f to m gn,
mod well srt, sub ang to sub rnd, mod
hd, fri i/p, mod strng sil cmt, com wh arg
mtx, rr gn liths, p vis por, no fluor.
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SLTST: lt grnsh gy, lt gy, mod hd, sub
blky to sub fis.

WOB: 11-23 Klbs
SPP: 1964-2234 psi
RPM (TDS): 112-125
TRQ: 4477-9122 ftlbs
F/in: 312-314 gpm

SST: transl, clr, wh, lt brnsh gy, f to med
gn, fr srt, ang to sub rnd, wk sil cmt, com
wh to lt brn arg mtx, rr carb incl, tr liths,
p to fr vis por, no fluor.

GP @ 2620m
TG: 507 units, BG: 15 units
C1: 52535 ppm
C2: 4040 ppm, C3: 1601
ppm
iC4: 217 ppm, nC4: 194 ppm
iC5: 22 ppm, nC5: 16 ppm

COAL: blk, v dk brnsh blk, vit, mod hd,
blky to sub fis.MWD Survey

@ 2623.8m MDRT
Azi: 104.46 Inc: 0.09
TVD: 2623.67m

SST: v lt gy, to lt gy, lt grnsh gy, transp
to transl, lt brnsh gy, v f to m gn, tr crs to
v crs lse qtz gns, pred f to m, mod srt,
ang to sub rnd, mod strng sil cmt, v lt gy
argil mtx, tr liths, p vis por, no fluor.

SLTST: grnsh gy to lt brwnsh gy, brnsh
gy, mod hd to fri i/p, blky to sub fis, aren
i/p grd to v f SST.

COAL: blk to v dk brnsh blk, sub vit, fm
to mod hd, brit i/p, blky.GP @ 2659.5m

TG: 422.5 units, BG: 30 units
C1: 42183 ppm
C2: 3019 ppm, C3: 614 ppm
iC4: 58 ppm, nC4: 76 ppm
iC5: 11 ppm, nC5: 7 ppm

SLTST: m gy to dk gy, gysh blk, fm to
mod hd, blky to sub fis, carb i/p grd to
carb CLYST.

COAL: blk to v dk brnsh blk, sub vit, fm
to mod hd, brit i/p, blky.

GP @ 2670m
TG: 710 units, BG: 65 units
C1: 61895 ppm
C2: 4775 ppm, C3: 930 ppm
iC4: 81 ppm, nC4: 94 ppm
iC5: 14 ppm, nC5: 10 ppm

MWD Survey
@ 2681.5m MDRT
Azi: 276.37 Inc: 0.09
TVD: 2681.37m

TUFF: lt gy, occ lt brn gy, fm to hd, sil
i/p, tr blk spks, dull orng minl fluor.

COAL: blk to v dk brnsh blk, sub vit, fm
to mod hd, brit i/p, blky.

WOB: 6-21 Klbs
SPP: 2040-2285 psi
RPM (TDS): 85-150
TRQ: 4050-9900 ftlbs
F/in: 312-315 gpm SLTST: m gy to m dk gy, dk brnsh gy,

fm to mod hd, sub blky to sub fis, carb
i/p grd to carb CLYST, aren grd to v f
SST i/p.

GP @ 2705m
TG: 470 units, BG: 65 units
C1: 47090 ppm
C2: 4197 ppm, C3: 1081
ppm
iC4: 158 ppm, nC4: 166 ppm
iC5: 34 ppm, nC5: 28 ppmMWD Survey

@ 2710.4m MDRT
Azi: 171.69 Inc: 0.09
TVD: 2710.27m

SST: v lt gy to m gy, lt grnsh gy, v f to m
gn, mod well srt, sub ang to sub rnd,
mod hd to v hd i/p, mod sil cmt, mnr v lt
gy arg mtx, tr liths, tr carb spks, p vis
por, no fluor.

GP @ 2719.5m
TG: 408.5 units, BG: 60 units
C1: 32671 ppm
C2: 3621 ppm, C3: 1051
ppm
iC4: 145 ppm, nC4: 178 ppm
iC5: 41 ppm, nC5: 36 ppm

GP @ 2733m
TG: 332.5 units, BG: 58 units
C1: 29589 ppm
C2: 3502 ppm, C3: 1318
ppm
iC4: 198 ppm, nC4: 190 ppm
iC5: 31 ppm, nC5: 25 ppm

COAL: blk, sub vit to vit, ethy i/p, fm to
mod hd, brit i/p, blky.
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TUFF: wh to v lt gy, lt brnsh gy, fm to hd,
sil i/p, sub blky to fis, mnr blk spks, dull
orng min fluor.

GP @ 2755.5m
TG: 886 units, BG: 65 units
C1: 75018 ppm
C2: 8390 ppm, C3: 2650
ppm
iC4: 373 ppm, nC4: 457 ppm
iC5: 82 ppm, nC5: 68 ppm

COAL: v dk brn to blk, ethy, fm to mod
hd, brit i/p, blky.

SLTST: m to dk gy, mod hd, sub blky to
sub fis, arg to aren i/p, tr micro carb
spks.MWD Survey

@ 2768.10m MDRT
Azi: 27.82 Inc: 0.00
TVD: 2767.97m

LST: off wh to crm, pl brn i/p, xln, micr
i/p, mod hd to hd, tr foss frags, micro lry
in SLTST i/p.

WOB: 10-16 Klbs
SPP: 2000-2285 psi
RPM (TDS): 160
TRQ: 5500-9600 ftlbs
F/in: 312-315 gpm GP @ 2799.5m

TG: 2443 units, BG: 75 units
C1: 151971 ppm
C2: 23658 ppm, C3: 13328
ppm
iC4: 1994 ppm, nC4: 2430
ppm
iC5: 319 ppm, nC5: 286 ppm

SST: lt gy - lt brnsh gy, v f - f, tr m - crs,
mod well srtd, sub ang - sub rnd, com
lse, fri aggr i/p, loc wk - mod sil cmt, calc
cmt i/p, mnr pl gy arg mtx, p vis por, no
fluor.

MWD Survey
@ 2825.80m MDRT
Azi: 219.24 Inc: 0.09
TVD: 2825.67m COAL: blk, v dk brn, dull - ethy, sub vit

i/p, mod hd, brit i/p, sub blky - blky,
uneven frac.

GP @ 2838m
TG: 2806.5 units, BG: 64
units
C1: 197903 ppm
C2: 23200 ppm, C3: 9578
ppm
iC4: 1184 ppm, nC4: 1848
ppm
iC5: 302 ppm, nC5: 333 ppm

SST: lt gy, lt grn, off wh i/p, v f - f, well
srtd, sub ang - sub rnd, fri - mod hd
aggr, wk - mod strng sil cmt, tr lt gy arg -
silty mtx, v p vis por, tr dull orng minl
fluor.MW 12.0 ppg FV 47 sec/qt

PV: 21 cP YP: 36 lb/100ft2
Gels: 11/13/16
pH 9.5 Ch 35500 mg/L

GP @ 2851m
TG: 1132 units, BG: 90 units
C1: 88893 ppm
C2: 12030 ppm, C3: 4123
ppm
iC4: 496 ppm, nC4: 790 ppm
iC5: 155 ppm, nC5: 175 ppm

SLTST: m - dk gy, occ m brn, mod hd -
hd, sub blky - sub fis, arg - v f aren i/p,
mnr crm & pl brn lith, tr micro carb
specs.

GP @ 2864m
TG: 2299 units, BG: 195
units
C1: 161921 ppm
C2: 22026 ppm, C3: 9343
ppm
iC4: 1221 ppm, nC4: 1791
ppm
iC5: 290 ppm, nC5: 296 ppm

SST: off wh, pl brn - lt gy, clr - transl i/p,
f - com v crs gr, p srtd, sub ang - sub
rnd, gen lse gr, occ frac qrtz, fri - mod hd
aggr i/p, wk - mod strng sil cmt, tr pl gy
off wh arg mtx, tr lith, gd infer por, p vis
por, no fluor.

May 6, 2015

TUFF: pl brn, crm, frm - mod hd, hd i/p,
sub blky - sub fis, wx i/p, mod orng fluor.

MWD Survey
@ 2883.7m MDRT
Azi: 115.00 Inc: 0.09
TVD: 2883.57m
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TVD: 2883.57m
SST: v lt gy - lt gy, v f - f gr, tr - occ m -
crs gr, mod well srtd, sub rnd - sub ang,
frm - mod hd aggr, com lse, tr crs lse qtz
gr, loc wk - mod strng sil cmt, occ - com
v lt gy arg mtx, tr grn & crm lith, v p - p
vis por, p - f infer por, no fluor.

GP @ 2892m
TG: 938 units, BG: 90 units
C1: 77503 ppm
C2: 9982 ppm, C3: 4057
ppm
iC4: 441 ppm, nC4: 767 ppm
iC5: 130 ppm, nC5: 148 ppm

WOB: 14-16 Klbs
SPP: 2400-2460 psi
RPM (TDS): 130-160
TRQ: 5000-7000 ftlbs
F/in: 312-315 gpm

MWD Survey
@ 2912.1m MDRT
Azi: 88.48 Inc: 0.09
TVD: 2911.97m

SLTST: m gy - dk gy, frm - mod hd, sub
blky - sub fis, aren grd - v f SST i/p, carb
grd - carb CLYST i/p.

SST: lt gy - m gy, v f - m gr, occ crs,
mod - well srtd, rnd - ang, pred sub ang,
fri - hd aggr, com lse qrtz gr, mnr loc
mod strng sil cmt, rr v lt gy argi mtx, tr
grn & crm lith, v p - p vis por, p - fr infer
por, no fluor.

TG = 176.5 units, BG = 7
unitsMay 7, 2015 Core 1

Depth: 2936.6 - 2972.6m
Cut: 36m
Recovery: 36.41m (101%)Bit Run #5

6 3/4" CORPRO
Type: MCP572
SN: UD00669
In: 2936.6m
Out: 2972.6m

SST: v lt gy - lt gy, lt grnsh gy, lt brnsh
gy, transp - transl, v f - m gr, tr crs gr,
mod well srtd, sub rnd - sub ang, mod
hd aggr, com lse, loc strng cmt, rr - mnr
v lt gy arg mtx, abnt rk flour, suc i/p, com
lith (v lt grn, grnsh gy), tr carb specs, p
vis por, p - fr infer por.

MW 12.0+ ppg FV 51 sec/qt
PV: 20 cP YP: 37 lb/100ft2
Gels: 10/11/14
pH 9.5 Ch 39000 mg/L

GP @ 2963.0m
TG: 53.5 units, BG: 9 units
C1: 8364 ppm
C2: 906 ppm, C3: 520 ppm
iC4: 124 ppm, nC4: 151 ppm
iC5: 45 ppm, nC5: 39 ppm

SST: off wh, clr - transl, lt gy i/p, v f -
pred m, crs - v crs i/p, mod srtd, sub ang
- sub rnd, ang i/p, gen lse gr, fri - mod
hd aggr i/p, wk - mod strng sil cmt, tr -
loc com off wh arg mtx, tr lith & carb
spec, p - fr infer por, v p - p vis por, no
fluor.

MWD Survey
@ 2970.2m MDRT
Azi: 2.15 Inc: 0.18
TVD: 2970.07m

May 8, 2015
Core 1
Depth: 2972.6 - 3008.6m
Cut: 36m
Recovery: 36.00m (100%)

TG = 63 units, BG = 8 units

May 9, 2015
SST: off wh - lt gy, clr - transl, & pl grn
i/p, v f - v crs, p srtd, sub ang - sub rnd,
mod hd - hd aggr, fri i/p, com lse gr, wk -
pred mod strng sil cmt, strng i/p, mnr off
wh arg - silty mtx, com crm, grn & gy lith,
p vis & infer por, no fluor.

Bit Run #6
6 3/4" CORPRO
Type: MCP572
SN: UD00670
In: 2972.6m
Out: 3008.6m

SST: wh - v lt gy, transp - to transl, lt
grnsh gy i/p, v f - crs, pred v f - m, p -
mod well srt, sub ang - sub rnd, mnr v f -
f gn, mod hd - hd aggr, occ fri aggr, com
lse qtz gns, wk - pred mod strng sil cmt
i/p, mnr off wh arg - slty mtx, abnt rk
flour, tr carb spks, mnr - com lt grnsh gy
liths, p vis and inf por, no fluor.

WOB: 4-16 Klbs
SPP: 1300-1650 psi
RPM (TDS): 55-90
TRQ:3100-5100 ftlbs
F/in: 156-175 gpm

SST: wh - off wh, v f - m, sub ang to sub
rnd, tr ang qtz frags, v hd rexln qtz aggr
grdg to MET SST i/p, rr v f - f fri aggr w
mnr carb spks and liths, abnt rk flour, tr
nod and diss pyr, p vis and inf por, no
fluor.

MWD Survey
@ 2999.2m MDRT
Azi: 13.14 Inc: 0.26
TVD: 2999.07m

May 10, 2015 TG = 32.5 units, BG = 1.5
units

CLYST: lt - m grn, lt gy, mod hd - hd,
blky - sub blky, grd - SLTST i/p.

Bit Run #7
6 3/4" Smith
Type: XRi30
SN: RD1475
In: 3008.6m
Out: xxxx.xm

SLTST: m - dk gy, redsh brn - m brn, dk
brn i/p, fm - pred mod hd, hd i/p, pred
sub blky - blky, sub fis i/p, arg - tr sil i/p
grd - META-SLTST, grd - sil CLYST i/p,
mnr micro carb specs & lam, tr micro
mic, tr crm lith.May 12, 2015

MW 12.0 ppg FV 53 sec/qt
PV: 23 cP YP: 34 lb/100ft2
Gels: 8/10/11
pH 9.5 Ch 39000 mg/L

BASEMENT (MET-SST): pred pl gy - lt
gy, off wh i/p, v pl grn i/p, v hd, sil, rexln,
blky - fis ctngs, com frac qtz, tr mafic
spec & micro grn lith, rr diss pyr, no por,
no fluor.

TUFF: lt br, pl orng, crm i/p, frm - pred
mod hd, hd i/p, sub fis - fis i/p, wxy text.MWD Survey

@ 3028.2m MDRT
Azi: 31.24 Inc: 0.09
TVD: 3028.07m COAL: blk, mod hd - hd, brit i/p, dull -

d b it blk b fi

GP @ 3038m
TG: 48 units, BG: 3.5 units
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pred sub vit, blky - sub fis, uneven - occ
even frac.

,
C1: 7371 ppm
C2: 1173 ppm, C3: 384 ppm
iC4: 40 ppm, nC4: 77 ppm
iC5: 17 ppm, nC5: 21 ppm

WOB: 20-25 Klbs
SPP: 2400-2450 psi
RPM (TDS): 150-155
TRQ:4900-6400 ftlbs
F/in: 307 gpm

BASEMENT (MET-SST): pred pl grnsh
gy, off wh, clr - transl i/p, f - v crs, p srt,
sub ang - sub rnd, ang i/p, hd aggr, com
recxln v hd aggr, com lse gns, strng sil
cmt and mtx, blky - fis ctgs i/p, tr gy and
grn liths, tr mafic specs, tr carb specs,
nil - tt vis por, v p inf por, no fluor.

MWD Survey
@ 3057.0m MDRT
Azi: 201.31 Inc: 0.18
TVD: 3056.87m BASEMENT: (Tr MET-SLTST): lt - m gy,

hd - v hd, sub blky - sub fis, sil.
(100% MET-SST): v lt gy, lt grnsh gy, off
wh, clr - transl, v f - v crs, mod well - p
srt, com sub ang - sub rnd, hd - v hd
aggr, com - abnt rexln sil sub blky - fis v
hd aggr, com f - m mod well srt sub rnd
aggr, lse qtz gns, strng sil cmt and mtx,
blky - fis ctngs i/p, tr gy and grn liths, tr
mafic specs, tr carb specs, nil - tt vis
por, v p inf por, no fluor.

MWD Survey
@ 3072.0m MDRT
Azi: 281.47 Inc: 0.18
TVD: 3071.87m

E-Log
R1: FBST-MAST-PPC-EDTC-LEH
R2:
APS-HDRS-HGNS-HNGS-HRLT-EDTC
-SP-LEH
R3: PPC-CMR-ECS-EDTC-LEH
R4: MSCT-GR-LEH
R5: VS14-EDTC-LEH
R6: SSCAN
(DCBL)-VDL-EDTC-CCL-LEH (9 5/8"
CSG)

WOB: 6-35 Klbs
SPP: 2340-2495 psi
RPM (TDS): 40-170
TRQ:3000-6700 ftlbs
F/in: 310 gpm

4-1/2" Liner Shoe
@ 3094.0m MDRT WTG = 23 units, BG = 4 units

3095.0m TD @ 1800 hrs on
13/05/2015


