WELLSITE GEOLOGIST'S REPORT

WERMOR . SCHRAG
COMSULTANT GEOLOGIST

Scale 1:240 (5""=100") Imperial

Well Name: Cleo #1-20
Location: NE SE SW SE SEC. 20-18s-30w
Licence Number: API: 15-101-22460 Region: Lane Co., KS
Spud Date: September 11,2013 Drilling Completed: September 23,2013
Surface Coordinates: 345' FSL & 1397' FEL

Bottom Hole
Coordinates:
Ground Elevation (ft): 2891’ K.B. Elevation (ft): 2898’
Logged Interval (ft): 3800 To: RTD Total Depth (ft): 4614
Formation: Mississippi
Type of Drilling Fluid: Chemical Premix (Displaced)
Printed by MUD.LOG from WellSight Systems 1-800-447-1534 www.WellSight.com

OPERATOR:

Company: Larson Engineering Inc.
Address: 562 West State Road 4
Olmitz, KS 67564-8561

DRILLING CONTRACTOR:
H. D. Drilling, LLC, Rig #3

DP 4.5" XH (16.6#); DC 6.25" x 2.25" x 560', Kelly 40.30', Tool Joint 5.5" ; Bit: JZ-HA20-Q, 7-7/8", jets
15-15-15; rpm 80, WOB 35k; Kelly Bushing 7' above ground level; LeWayne "Lew" Tresner (tool pusher).

CASING:

Set 8-5/8" casing at 276'
Set 5-1/2" production casing

CIRCULATION SYSTEM:

Continental EMSCO D-300, duplex, 6 x 14, 60-62 spm, Chemical, premix, displaced 3453'; earth pits, Morgan
Mud, Inc., McCook, Neb., Cade Lines.

OPEN HOLE LOGS:

DN, DI (SP) (Run-1); ML (Run-2); No Sonic; 5" detail LTD-3600; 2" DI to suface casing; LogTech-Pioneer
Wireline, Hays, KS, Dennis Kerr, Log total depth (4614') was two feet short to rotary total depth (4612').

DRILL STEM TEST #1:

LKC "B": Interval: 3961-3983 (22'): Blow: weak surf thru IFP, no RB, no blow at 2nd open, but weak surf blow
by end of FFP, no RB; Times: 5-15-15-30; Recovery: 20' OCM (30%0, 70%M); Pressures: HP: 1955-1917,
SIP: 991-962, FP: 31-35, 37-41; BHT: 116 F; Trilobite Testing, Inc., Scott City, KS, Chuck Smith.

DRILL STEM TEST #2:

LKC "H-zone": Interval: 4113-4135 (22'): Blow: weak incr to 1/2" IFP, no RB, weak incr to 3" FFP, no RB;
Times: 5-15-30-60: Recovery: 100' TF: 40' GO (10%G, 90%0, grav 33), 60' OCM (20%0, 80%M); Pressures:
HP: 2023-2019, SIP: 691-681, FP: 15-22, 25-46; BHT: 117 F; Trilobite Testing, Inc., Scott City, KS, Chuck
Smith.

DRILL STEM TEST #3:

LKC "l-zone": Interval: 4160-4185 (25'): Blow: weak surf IFP, no RB, weak incr 1/2" FFP, surf RB died 14 min
FSIP; Times: 5-15-30-60; Recovery: 30' SOCM (8%0, 92%M); Pressures: HP: 2053-2030, SIP: 846-837, FP:
13-17,17-28; BHT: 114 F; Trilobite Testing, Inc., Scott City, KS, Chuck Smith.

DRILL STEM TEST #4:

LKC "J-zone": Interval: 4202-4218 (16'): Blow: weak incr 1/4" IFP, no RB, weak surf blow FFP, no RB:
Times: 5-15-15-30; Recovery: 10' OCM (20%0, 80%M); Pressures: HP: 2101-2057, SIP: 553-549, FP: 14-18,
18-23; BHT: 114 F; Trilobite Testing, Inc., Scott City, KS, Chuck Smith.

DRILL STEM TEST #5

LKC "K-zone": Interval: 4216-4232 (16'): Blow: weak incr 6" IFP, no RB, BOB 19 min FFP, no RB; Times:
5-15-30-60; Recovery: 312' TF, no GIP: 2' oil (100%0), 70' OSWM (15%W, 85%M), 240' WM (35%W, 65%M, Rw
0.221 at 55 F); Pressures: HP: 2126-2095, SIP: 546-495, FP: 22-72, 78-256; BHT: 127 F; Trilobite Testing,
Inc., Scott City, KS, Chuck Smith.

DRILL STEM TEST #6

LKC "Middle Creek": Interval: 4256-4265 (9'): Blow: weak 1/2" IFP, no RB, weak 3/4" FFP, no RB; Times:
5-15-15-30; Recovery: 30' SOCM (7%0, 93%M); Pressures: HP: 2103-2064, SIP: 82-79, FP: 14-17, 18-25;
BHT: 116 F; Trilobite Testing, Inc., Scott City, KS, Chuck Smith.

DRILL STEM TEST #7

LKC "L-zone": Interval: 4274-4287 (13'): Blow: weak incr 3" IFP, very weak surf RB, BOB 28 min FFP, no RB;
Times: 5-15-30-60; Recovery: 245' TF, no GIP: 1’ oil (100%0), 64' OSWM (30%W, 70%M), 180" MW (80%W,
20%M, Rw 0.22 at 45 F); Pressures: HP: 2167-2104, SIP: 460-454, FP: 21-49, 53-125; BHT: 128 F; Trilobite
Testing, Inc., Scott City, KS, Chuck Smith.

DRILL STEM TEST #8

Pleasanton: Interval: 4299-4336 (37'): Blow: weak incr 2-1/2" IFP, no RB, weak incr 5" FFP, no RB; Times:
5-15-30-60: Recovery: 158' TF, no GIP: 40' WM (10%W, 90%M), 118’ WM (40%W, 60%M, Rw 0.185 at 73 F,
chloride 38k); Pressures: HP: 2109-2092, SIP: 694-724, FP: 18-29, 34-80; BHT: 124 F; Trilobite Testing, Inc.,
Scott City, KS, Chuck Smith.

DRILL STEM TEST #9:

Marmaton: Interval: 4319-4360 (41'): Blow: weak incr 7" IFP, very weak RB ISIP, BOB 28 min FFP, 3-1/2" RB
FSIP; Times: 5-15-15-30; Recovery: 208' TF, 90' GIP: 30' GO (25%G, 75%0, 36 grav.), 60' GMO (30%G, 35%0,
35%M), 118' HGOCM (15%G, 20%0, 65%M); Pressures: HP: 2157-2117, SIP: 606-587, FP: 26-63, 68-98; BHT:
117 F; Trilobite Testing, Inc., Scott City, KS, Chuck Smith.

DRILL STEM TEST #10:

Marmaton: Interval: 4359-4383 (24'): Blow: weak surf IFP, no RB, no blow FFP, no RB; Times: 5-15-15-30;
Recovery: 1' SOCM (2%0, 98%M); Pressures: HP: 2173-2192, SIP: 125-273, FP: 17-18, 17-18; BHT: 113 F;
Trilobite Testing, Inc., Scott City, KS, Chuck Smith.

ROP Total Gas
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Geological Descriptions

DST
Lithology
Porosity and Show
Depth

0 ROP 15{ 0 Hot-Wire 10|

START 10' SAMPLES

3800

| +—DRILLER'S
ROP

"REFERENCE: THUNDERBIRD DRILLING, SHULL 'A’ #2,
"SE SW SE, SEC. 20-T18S R30W, Welex Radiation Guard |

[ log

[ANHYDRITE 2177’ +721’

-B/ANHY 2239’ +659'

LS: grayish-brown; vi-xtal; dense; oolitic, fos-frag; 'LOS!I' cmc': 2315' 100 BARRIELS.

opag, fos chert; poor porosity; N.S. N A

| CALL GEO 3400', 09/15-0:48 am.

LS: as above;

= Shale: black; carbon; trace 3860.

LS: grayish-brown; vi-xtal; v-finely oolitic to fos-frag;

poor porosity; N.S.

3850

Shale: gray, greenish-gray; marly;

LS: grayish-brown; mic-vf xtal; v-chalky in part; trc

fos-moldic porosity; N.S.

Shale: gray, greenish-gray; dirty;

LS: grayish-brown; vi-xtal; dense; poor porosity;

\

LS: grayish brown; mic-vf xtal; much soft chalk; poor

porosity; N.S.

HEEBNER;

I

HEEBNER 3892 (-994)

Shale: black; carbon; 3910.

LS: It-md gray; vi-xtal; dk sh grains; N.S.

3900

Shale: gray, greenish-gray; marly; trace dull green

siltstone;

—‘FTORONTO LS: off-white, It brown; mic-vf xtal; sli granular in

||
RN part; mostly dense to sli chalky in part; inconspicuous

DIGITAL ROP 08:30—] dull yel fluor; poor porosity; N.S., 3930.

S am 9/16

LS: as above with much white to It brown, opaq chert;

N.S.

4
I

N

Shale: green, dk greenish-gray; 3955.

LANSING 3937 (-1039)

A-zone

rFy

LS: white to v-It brown; vi-xtal; much opaq chert;

fine-coarse vug porosity; only scattered dull white

fluor; N.S., 3955

3950

LS: white to It brown; mic-vf xtal; chalky in part; poor

I\ ﬁ_l

CFS 3955 30 MIN ol porosity; N.S. | SHORT TRIP 15 STANDS 3955' WAS ROUTINE, CIRC 30 |

| 13)

| MIN BEFORE DRILLING AHEAD.

[T
é Shale: black; carb; w/black, fos chert; trc 3980. | I I

Shale: mostly grays, trc green; VIS 54, WT 88, FIL 68

LS: It brown; vi-xtal; dense; scattered coarse,

B-zone

T

P —— flattened oolites; much trans to semi-opaq, sli fos

[DST #1: B-ZONE: 3961-3983: SURF BLOW

chert; trace bright fluor, crumbly chalk; trc fine vug

wistain 3980-30m, few chips fine-med vug wiv-dull | >-15-15-30; 20" HOCM; suaf 991- 962; FP:

1 1
stain & sli show It oil & black oil; trc spotted dry stain, '31':?5’ 37.'41' I

T CIfS 3980 30/60——

o

3980-60m; decr 3983-60m. [ CIRC 30 MIN BEFORE DRILL AHEAD.

1
CFS 3983 30/60 Lo

LS: white to v-It brown; mic-vf xtal; mostly dense

wi/chalky portions; no visible grain, smooth; no chert;

no visible porosity; N.S.

4000

LS: as above. Hot-Wire 10

LS: md-dk grayish brown; vi-xtal; dense; no visible

T porosity; N.S., 4035 stop.

I-4—E-zone

LS: It-brown; vi-xtal; fine-trace crs vug por is barren

: : — 4035-30m; dark brn grains 4035-60m, N.S.

CFS 4035 30/60. Lo

LS: It brown; vi-xtal; med-coarse grain suptd oolite;

tight int ool por, dull fluor; N.S.

I I
CFS 4045 30/60 = : T :

| VIS 50, WT 8.9, FIL 8.0

\J
|
|
4050

} . . LS: It-brown; mic-vf xtal; dense to chalky, poorly

I expressed oolite; no visible porosity; N.S.

\
+
A

-Zone. C I

foT—— T LS: md-dk brown; vi-f xtal; coarsely oolitic - oomoldic;

_i T trc re-xtalized; poor-fair oom por; N.S., 4080.

LS: It brown to grayish; vi-xtal; dense; includes soft

mic-xtal chalk; poor porosity; N.S.

LS: It grayish brown; mic-vf xtal; dense; no visible

: : : porosity; N.S.

— LS: grayish brown; vi-xtal; much opaq, fos chert,

- : minor fos-moldic por; N.S., 4110.

|
|
4100

LS: It-brown to It-gray; mic-vf xtal; much soft chalk;

incr dull fluor; poor porosity; N.S., 4120

| 13)

. fed LS: It-md gray; vi-xtal; dk sh grains; N.S.

' MUNCIE CREEK 4115 (-1217)

Shale: black; carb; many chips 4130.

LS: dk-brown; vf-xtal; most dense; trc smokey chert;
fos; trc crs, anhedral calcite cluster w/sat stain & sli

-DST #2: G', H-ZONE: 4113-4135: WEAK INCR|

— — show oil, 4135. [BLOW 3" FFP; 5-15-30-60; 40' GO, 60' OCM; |

| SIP: 691- :15-22, 25-46
LS: It grayish brown; vi-xtal; trace fine vug por SIPu 691 |681’| P |15 2|2’ 25|

- wispotted dry stain is prob H; trc euhedral, med calcite | CIRC 60 MIN BEFORE DRILL AHEAD.

w/saturated dry stain is pos G'; 4135-30m; continued

day| | |_CFS 4135 30/60.__|i=|

- pin-pt vug & speckled stain 4150.

CON

A
AV 4 _I'A

LS: It-brown; vi-xtal; dense to chalky in part; no
visible porosity; N.S.

4150

LS: It-brown; vi-xtal; chalky to shaley in part; mostly

] e dense; incr dull fluor; no visible porosity; N.S.

VIS 51, WT 9.2, FIL 7.6

Shale: black; carbon; 4180.

— LS: dk gray-brn; vf-xtal; dense; trc chert; N.S.

— -DST #3: I-ZONE: 4160-4185: WEAK INCR —

e m— LS: It grayish-brown; vi-xtal; oolite in part; sli chalky; [BLOW 1/2" FFP; 5-15-30-60; 30' SOCM; SIP: |

——— tre fine vug por w/spotted dry stain 4185 stop; -846;837,IFP: .13'17.’ 17-|28 |

LA
(R i

— followed by trc bright fluor chalk 30 min; [ GIRG 60 MIN BEFORE DRILL AHELD_

CFS 4185 30/60_| iz

—T— LS: It grayish brown; vi-xtal; dense; no visible

— porosity; N.S.

H

|
|
4200

LS: white to It grayish brown; mic-vf xtal; v- chalky in Hot-Wire 10,

pt; trc v-poor oom, trc scattered pin-pt por w/speckled |DST #4: J-ZONE: 4202-4218: WEAK BLOW: -

- stain, no visible oil; trc 5-15-15-30; 10' SOCM; SIP: 553-549; FP: — |

CFS 4210 30/60—— chalk w/fluor streaks; 4210-30 min. 11 4-1|8, 18|-9‘1 I

STARK 4216 (-1318) VIS 48, WT 9.2, FIL 8.0

0 ROP 1554 : :
’ I I
d I I
[ % T T
§E====| |Shale: black; carb; 4218-60m, absent 4230. [ CIRC 60 MIN BEFORE DRILL AHEAD.
T T T [ 1

(@]
m
ezl
S
-
8
D
T
o}
{
1
I

Cannville: LS: dk-brn; vi-xtal; sptd brite fluor;

SuERE e sponge-like vug por; trc crs-calcite; sat stain; sli S.0., |DST #5: K-ZONE: 4216-4232: BOB 19 MIN —]

4218-60m & 4230. [FFP; 5-15-30-60; 2' OIL, 310' OSWM, WM; — |

Fle K-zn: LS: It-md gray-brn; vf-xtal; much soft, brightly -SIPI: 546-I495,|FP: I22-72|, 78-?56

fluor chalk (yel, wht, blu); trc ool w/int ool por, vug

= CFS 4232 30/60—— 3 [ CIRC 30 MIN BEFORE DRILL AHEAD.

por & sptd-~sat dry stn; sli S.0., 4232-30m.

: LS: white to It brown; mic-vf xtal; dense to chalky;

3 smooth; trc ool but few grains if any at large; dull
° mineral fluor; no visible por; N.S.
n
N
< -
st [DST #6: MID-CREEK: 4256-4265: WEAK
s fef HUSHPUCKNEY 4256 (-1358) (BLOW 1/2"; 5-15-15-30; 30° SOCM; SIP:
E Shale: black; carbon; 4265 stop, 4265-15m. 8279, FP: 14-17, 18-25,
= LS: md-gray-brn; vi-f xtal, trc m-crs, anhedral calcites; R T |
F1® ) 4 -
—— spotted bright fluor & dry stain; fair int xtal & vug VIS 36, WT 8.1, FIL 7.e| |
CFS 4265 15/30/60_| |2 — porosity; sli S.0., 4265-15m, 30m... _cmcl: 60 M:N BErORE IDRILIT AHEIAD
———— . . N I I N
B E=—=—a| |L5: ltoraytobrown; viixial; slichalky; few chibs  fpsTy7: L.ZONE: 4274-4267: BOB 28 min —]
— I fine vug porosity; spotted weak fluor & stain; v-sli [FFP; 5-15-30-60; 1' OIL, 244' WM & MW; SIP: |
CFS 4277 30660 () S S.0., 4277-30m. [460-454; FP: 2149, 53-125
— - LS: It gray to brown; vi-xtal; much fluor chalk; trc fine I I
—— - vug porosity; few chips fine vug porosity; spotted -CIRC 30 MIN BEFORE DRILL AHEAD.
CFS 4287 30/60 | %= | — stain & v-sli S.0., 4287 ...
>3 I L I
e LS: It-dk browns, somewhat mottled; vf-xtal; sli
EISET —— shaley; scattered fine vugs w/dk stain; no visible oil;
4—BKC — =3
S — |
’ — =
——— . LS: It grayish brown; vf-xtal; fos-frag in pt; few chips
——— | fair vug porosity, spotted bright yel fluor, spotted light
) BT stain, sli S.0., 4320, 4330.
”_E : : : [ VIS 56, WT 9.1, FIL 7.6}
< = J—p— SiltSt: greenish; limey; marly in part; [DST #3: PLEAS: 4299-4336: WEAK INCR —
| = — | BLOW 5" FFP; 5-15-30-60; 158' WM; SIP: |
| —— LS: md-dk brown; vi-xtal; mostly dense; trc fair vug [ 9%724; FP: 18-29, 34-80.
$° w/dark stain, v-sli S.0., v-dull fluor; 30m.
?—'CFS 4336 30602~ Ml —— Shale: dk gray, green, mottled to laminated; CIRC 60 MIN BEFORE DRILL AHEAD.
—_ T T T 1T
_— -DST #9: MARMATON: 4319-4360: BOB 8 —
= MARMATON 4346 (-1448) 'MIN FFP; 5-15-15-30; 90' GIP; 90' GO, GMO;
—— 1 1o LS: It brown; vi-xtal; well defined coarse oolite, 1 118' GOCM; SIP: 606-587, FP: 26-63, 68-98.
——T |+ & | poor-fair int ool porosity bleeding dk brn oil; spotted
1 = | it-brn dry stain; spotted to even bright yel fluor
N S ﬂSDT —— 10-15% of 4360, decr 30m.
D | <4360 30/60—— A : : : LS: white, gray, mottled; mic-vf xtal; chalky in part; [ CIRC 30 MIN BEFORE DRILL AHEAD.
<£ P — no visible porosity; N.S.

—T— Shale: green, gray; w/brown siltst

- LDST #10: ALTAMONT: 4359-4383: WEAK —

b N

| +—Altamont LS: It brown; vf xtal, f-xtal portions, trc med calcites; ['BLOW DIED 2ND OP; 5-15-15-30: 1' SOCM; |
( ———T—r]* chalky in part; fine vug porosity, spotted ~ even bright | S|p: 125-273; FP: 17-18, 17-18.

T fluor & spotted dry stain; sli S.0., 4383-30&60m.

™ | CFS 4383 30/60=

1 1T T T 1
_CIR(I2 30 M:N BEII=0RE DRILL AHEAD.

LS: It-brown, It gray; mic-vf xtal; chalky; trc orange |, 60, WT 9.1, FIL7.6

chert; poor porosity; N.S.

Shale: grays;

4400

LS: It grayish brown; vf-xtal; trc vug porosity w/dark Hot-Wire 10

stain, no visible oil, dull fluor; 4410.

LS: It grayish brown; mic-vf xtal; chalky in part; trc

orange chert; poor porosity; N.S.

oA WNEE == Shale: dk gray, indistinct;

4% ==== PAWNEE 4420 (-1522)

LS: white to It gray; mic-vf xtal; much bright yel chalk

= fluor; fine vug porosity w/sli stain & v-sli S.0.; 4440.

LS: It gray, It brown; vi-xtal; dense; trc chert; poor

porosity at best; N.S.

Shale: black; carbon; 4460.

LS: dk grayish brown; vi-xtal; mostly dense; trc

v‘

[l
It
4450

smokey chert; N.S.

MYRICK: T T
—T—F|=~ LS: white to It brown; mic-vf xtal; much bright yel
I : I chalk fluor; v-fine vugs wi/v-It stain; no vis oil; 4470.
LABETTE ' ' Shale: black; carbon;
e SooTr _ FT. SCOTT 4472 (-1574)
— ) LS: It-md brown; vi-xtal; well defined oolite, some

: oolites darker than matrix; tight int ool porosity witrc

s —— stain, no S.0., 4480.

— LS: It - md brown; vi-xtal; trc oolite w/stain as above

: : —* through to 4500 sample.
CHER S === CHER SH 4494 (-1596)
m—— o |LS: white to It brown; mic-vf xtal; sli oolitic; bright
——rFq{* § fluor chalk; fine vug porosity w/sli stain; no visible oil;
é 4510.
E— - LS: as above: one chip w/fair vug & black stain, 4520.
— LS: It brown; vi-xtal; mostly dense; some shaley; VIS 60, WT 9.2, FIL 8.0
—— prob interbeds w/shales.
a— — LS: white to It brown; vi-xtal; dense; fine oolite; trc
f e vug porosity wiblack stain, scattered fine vug w/lt brn
i — stain, v-sli S.0., 4550; trace coarse vug w/black stain
e — & fair dark S.0., 4560; trc SiltSt w/blk speck stain
—* 4570,
{ e B/JOHNSON 4558 (~1660)
BN — T o | SiltSt: trace v-fine w/black speckled stain; along witrc
TT 11 ————| | 8 |oxidized chert, green to gray shales, 4570.
[ 11 — —
+—ST.LOU .
e MISSISSIPPI 4556 (-1658)
: T : (Corrected Top)
— LS: It-md browns; mic-vf xtal; dense; lithographic in
. part; no visible porosity; N.S.
- — LS: It-md brown; vi-xtal; well defined oolite; v-tight
; — int ool porosity at best; N.S.
e
— LS: as above.
o I I
)] ——
L9 E— LS: It-md brown; vi-xtal; poorly defined oolite; chalky
; —— in part; trc blue-green, waxy shale; N.S.
P T
: —— |8 .
#Q 19 e <t | LS: It-md brown; vf-xtal; chalky; minor chert; no Hotfiire 10
—— visible porosity; N.S.
P11 e ae14 3060 o — 1 ROTARY TOTAL DEPTH 4614 (-1716) [ PIONEER ENERGY SERVICES LTD 4612'
-RTD 5:29 PM
[09/23/2013
e




