Respectfully Submitted,

Samples deposited at the Kansas Geological Survey.
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DATE 7:00 AM DEPTH REMARKS
5/5/12 MIRT SPUD 1:45 pm
5/6/12 450’ DRLG. dev. 1/2 deg. @ 220'
5/7/12 1935’ DRLG.
5/8/12 2950' DRLG.
5/9/12 3615' DRLG.
5/10/12 3840 TOHw/ DST # 1 dev. 3/4 deq.
5/11/12 3930 DRLG.
5/12/12 4085’ DRLG.
5/13/12 4240' DRLG.
b/14/12 4400' DRLG. RTD 4410' @ 8:00 am dev. 3/4 deq.
Remarks

5 1/2" production casing run to further test the Toronto, Lansing / Kansas City and Cherokee formations.

Electric log measurements correlate 1' to 2' deep compared to rotary measurements.
Sample tops adjusted to the electric log.

Jeff Christian
LITH.]0  DRILL TIME (MIN/FT) 10] DEPTH % SAMPLE DESCRIPTIONS REMARKS
B | ANHYDRITE 2510' (+273)
E Log 2512' (+271)
- B 7| Base ANHYDRITE 2543' (-2407]
E Log 2545 (+238)
[ | Ls: It gry, fn xIn, dns, sli foss, pr vis por, ns
T 3500 . .
l I l I Ls: It brn-It gry, fn xIn, dns, sli foss, trc pp por,
[ 1 ns
T - — -
T Ls: crm-It gry, fn xIn, dns, chlky in part, foss,
. | _rare pp-vug por, hs | B
::::: Sh: gry-grn-red
11 Dolo Ls: It gry, fn xIn, grnlr, sli suc,sct intrxin-vug
7 " 7 por, ns
T 3550 [ Ls: It gry, fn xIn, dns, sli foss N ]
[ 1
[ 1
T Ls: It gry-purpl/gry, fn xIn, dns, trc foss, silty-
| I | I shly in part
1 = - =
— — 1 Sh: red, gummy, silty in part, some gry-grn
—— | i TOPEKA 3590' (-807)
T 1 Ls: crm-It gry, fn xIn, dns, sli foss, rare vug por, E Log 3591' (-808)
L ns
[ T
T 3600 | - -
I ! I ! Ls: crm-It gry, sli dolo, fn xIn, grnlr-suc, trc glauc,
[— —] | _sct pr vug por, ns | ]
Sst: crm-It gry, vy fn-fn grn, calc, subfri, frc
glauc-drk inclsns, ns
_ : _ Sh: red/brn, sndy, silty
|_ |_ [ Ls: It brn-It gry, fn xIn, part dns, foss-ool sct pr _
I | I | intrpart-vug por, ns
[ 1
T 3650 | - -
[ 1
T Ls: crm-It gry, fn xIn, part dns, sli foss-ool sct pr
I | I | - pp-vug por, ns — -
[ | [ |
| l | l
[ 1 Ls: crm-It gry, fn xIn, dns, sli foss, pr vis por, ns,
| I | I ? fnt odor
l | l |
# vy sct Sh: blk, carb (3700 smpl) ,
F— Ls: brn-gry, fn xIn, dns, foss-mo't, pr vis por, ns
— = —w/ sct Ssti It gry, vy fngrn, calc, shly in part, ns  — —
— —| ? w/ sct Sh: gry-grn, sndy, calc
I | I | 3700 |-Ls: crm-It brn-It gry, fn xIn, dns, sli foss, prvis - .
I | I | por, ns
[— —] &® Sh: red-brn, some gry & grn
——] B ™| Morgan Mud: 3711'; 5/9/12; 11:45 am ]
| — —| Wt. 8.8, Vis. 54, WL. 5.6
- Chl. 800, LCM. 7
I | I | L Ls: It gry, fn xIn, dns, sli foss, pr vis por, hs . —
——
- Ls: It brn-It gry, fn xIn, dns, sli foss, pr vis por, ns
C T
[ T
| I | I Ls: crm-It gry, fn xIn, grnlr, ool, pr-fr introol-
T I T I [~ intrxIn, pp por, ns m ]
[ 1
[ 1 Ls: crm-It gry, fn xIn, grnlr, sli chlky, ool-foss, sct
| | * + ‘ ’ ’
I I I I 3750 [~ wt chrt, fr intrpart-vug por, ns m ]
—— — HEEBNER 3758' (-975)
— - flood Sh: blk, carb (3780" smpl) —| Elog 3758' (-975) -
[ 1
= Sh: gry-grn, sndy, calc in part Pipe Strap @ 3840°; 1.69" long to board
— — 1 | B | dev. 3/4 deg N
[— —| — L Sh: red w/ Ls: brn, dns, sndy, ns — —
— — i _ TORONTO 3790' (-1007)
T Ls: crm-It gry, fn xIn, vy ool, fr introol-vug por, E Log 3792' (-1009)
I | I | 2 gs(hvy) fo, ssg, fr odor, drk brn mostly sat stn
——— =
— — f — 3800 [~ Sh: red, gummy I , .
—— , LANSING 3805 (-1022)
St Ls: crm-It gry, fn xIn, part dns, sli co-foss, pr-trc  |°E Log 3806' (-1023)
I I I I ] | fr intrpart-vug por, sli-fr sfo, sli odor, drk brn |
td st
[ 1 £E Camiit gry, fn xIn, dns w/ chrt: orng-tan, opq, ‘ , Lo
e foss ns DST#1 3756' t0 3840' (Tor, LKC: 'A&B')
— —c - Ls: crm-If gry, fn xIn, dns, sli foss, cpl pcs 2nd = 30_'"60"'30"'?0" _ -
|_ _| . calc, pr-trc fr vug-intrxIn por, ssfo, fnt odor, drk IF: BOB/15‘? IST: No Refurn
——] brn subsat stn FF: BOB/23 F.SI: No Return
| — | Sh: red- RECOVERY: 460" total fluid
[— — ] - on red-gry 7|1 Free Oil 7]
. 199' SOCM (5%0, 95%M)
[ 1 o | |, pr- I-
e o o e e 240 Vsocu (210,76 20
[— D - por. 1570, 558, ' — IFP: 29-159# ISIP: 1251# -
—— Sh: varicolor (mostly slough) FFP: 172-236# FSIP: 1232#
T IHP: 1825# FHP: 1810%#
I | I | 38H5(0 [-Ls: wt-crm, fnxin, subchlky, sli foss, vy chrty: It —{ BHT: 121 deg. F .
[ 1 gry-gry, spkld, opg-subtrans, pr-trc fr vug por, CHL: 85,000 ppm
e vssfo, no odor, sct sptd stn RW: .11 @ 60 deg. F
1 L | Ls: crm-It gry, fn xIn, dns, sli foss, pr intrfoss-vug _| _ N L B
I I I I — por, trc fo, no odor, vy sct sptd stn Morgan Mil.ld- 3840'; 5/10/12; 11:45 am
— W+t. 9.1, Vis. 54, WL. 5.6
I | I | - Ls: It gry, fn xIn, dns, sli foss, pr intrfoss por, Chl. 1,100, LCM. 7
[— —| e [~ nsfo, vy sct drk sptd stn 7] N
[ —— 3 Sh: red-brn-gry-grn DST # 2 3861' to 3883' (LKC: 'E&F")
T - | Ls: It brn-It gry, fn xIn, part dns, sli foss, fr _|30-60"-30°-60" _ |
T RN isolated vug por, ssfo, no odor, drk brn sptd- IF: 1" Blow-Died/24" ISIL:No Return
T subsat stn FF: No Blow FSI: No Return
— Ls: It gry, fn xIn, part dns, sli foss, pr vis por, ns | RECOVERY: 10" Mud nso
| [ | | — — IFP: 30-32# ISIP: 137# -1
1 Ls: crm-It gry, fn xIn, dns, sli chlky in part, sli FFP: 47-64# FSIP: 74#
| | | | foss-ool in part, sli chrty, pr vis por, ns IHP: 1942# FHP: 1857#
| I | i 3900 [~ Ls: crm-It gry, fn xIn, sli grnlr, sli chlky, vy chrty, BHT: 113 deg. F 7]
1 sli pyritic, pr intrxin por, cpl pcs w/ edge stn,
—— nsfo MUNCIE CREEK 3909’ (-1126)
ﬁ_ ] [ trc Sh: blk, carb (3920 smpl) 7| ELog 3911" (-1128) ]
::::: Sh: gry-grn-some red
,___,_ . ] [ Ls: wt-It gry, fn xIn, ool-subool-sli foss, pr-fr N ]
[ 1 intrpart-pp por, sli-fr sfo, ssg, fnt odor, drk brn
LT e P PO ST YO, =59 ' " | DST#3 3909' t0 4006' (LKC: 'HIK')
[ 1 — —Es: crm-It gry, fn xIn, dns, sli chrty, vy sctvug por - 30"-60"-30"-60" —
| l | l w/ trc fo, sptd drk stn IF: 1/2" Blow-Died Back 1/4"
—— ® FF: No Blow
L - | Ls: brn, fn xIn, dns, foss _| RECOVERY: 10' SOCM (5%0, 95%M) _
— — - . . . IFP: 28-35# ISIP: 681#
[ — — Sh: red-brn-grn, silty, sndy in part FFP: 31-36% FSIP: 478%
[— —] - 3 50 B _| THP: 1954# FHP: 1903# ]
| — —] 9 BHT: 115 deg. F
| — —| o Same
i ®
— -
— — 1 3+ = _ .
| — —| w
| I | I Ls: erm-It gry, fn xIn, sli foss, vy sct pr vug por,
1 - | _vssfo, fnt odor, It brn sptd-subsat stn | |
—— STARK 3974 (-1191)
——] @ Sh: gry-brn-grn Elog 3976' (-1193)
::::: Sh: incrs red-brn sh
T ] § , . " Morgan Mud: 3991'; 5/11/12; 12:10 pm ]
1 Ls: It gry, fn xIn, subool-sli foss, pr intrpart por, Wt 9.1 Vis 46 WL. 6.0
| I | I trc vug por, ssfo, no odor, brn subsat stn Chl 1600 LCM. 6
l | l | — 4000 Ls: crm-It gry, fn xIn, dns, no vis por, ns bl |
[ 1
I_ I_ 9 Sh: red-grn, some gry & brn
: [ : [ Ls: It gry-It brn, vy fn xIn, dns, no vis por, ns
I ! I ! Ls: as above, sli foss in part, trc chrt, pr vug por,
. tre stn, nsfo, no odor BKC 4028' (-1245)
| — —| - — E Log 4030' (-1247) —
| — —| Sh: red-brn-gry-grn w/ sct Sst: It gry, vy fngrn,
— — - calc, subfri, gtzitic in part, pr vis por, ns
[ 1
[ 1
[ 1 Ls: It brn-It gry, fn xIn, dns, sct crm, subchlky
| ’ ’ ‘ ’ ’
I I I I 4050 |~ rare foss, no vis por, ns m ]
[ — — Sh: red-brn-grn, some gry, silty, sndy in part
[ 1 B T 7]
::::: Sh: red/brn, some gry & grn, silty & sndy in part
—— B 1 MARMATON 4072' (-1289)
I ' I ' Ls: crm-It gry-yell, red stnd, cgl type Is, fn xIn, E Log 4074' (-1291)
I I I I dns, sli foss-ool in part, pr vis por, ns
[ 1 B T 7]
-
| — —| Shired-brn-gry-grn, silty & calc in part
= B | DST # 4 4113' 10 4196 (Pawnee) ]
[— —| - Samples mostly sh slough 30"-60"-30"-60"
| — —| { IF: 11/4" Blow IST:No Return
L~ — 4100 B “| FF: No Blow FST: No Return ]
——] s s RECOVERY: 10' Mud nso
T <> ame IFP: 28-35# ISIP: 1133#
[ 1 ™~ aae | . —| FFP: 34-40# FSIP: 1050# .
= % - ?:5/; snhsslough, 1% Ls: 1t gry-It brn, fn xIn, dns, sli THP: 2027# FHP: 20024
_LTL_ ' BHT: 117 deg. F
=== | | _ .
EERE Same Add Premix
J— | J—
::::_ ] [ Sh: red/brn-grn N ]
—— 1 PAWNEE 4137’ (-1354)
T 1 B _| ELog 4139' (-1356) B
I | I | Ls: erm-It brn, fn xIn, dns, subchlky, micro ool,
_I _I rare isolated vug-oomld por, nso, no odor
[ 1 b = - -
I | I | 8 — 4150 Ls: crm-It brn-It+ gry, fn xIn, dns, ool, pr vis por, ns
| l | l :
— £
[— —| — Sh: mostly grn-gry, sct blk, carb
l_ l_ ] [ Same 7] ]
—— LWR. PAWNEE 4177' (-1394)
I | I | | . | Ls: crm-It brn, fn-med xIn, subchlky, sli foss-ool, —| EL0g 4179" (-1396) -
I I I I pr-trc fr pp-vug-intrxin por, 2-3 pcs/tray w/ sptd
hvy oil stn, 1 / d
- vy oil stn, 1pc w/ ssfo, no odor Morgan Mud: 4196': 5/12/12; 6:05 pm
I I H e - LS It gry-gry, fn xIn, dns, SIH'Y & shly inpart, pr - Wt. 9.3, Vis. 46, WL. 6.8 —
L L - & vis por, ns Chl. 2,000, LCM. 4
i z 4200 - Sh: blk, carb, gry & grn _ i
——] i | FT.SCOTT 4210' (-1427)
: I : I Ls: It gry-gry, fn xIn, dns, rare foss, no vis por, ns ELog 4212° (-1429)
| I | I w/ sct wt chlk .
1 | i | CHEROKEE 4220’ (-1437)
— Sh: bk, carb Elog 4222' (-1439)
e an. Ls: It brn-It gry, fn xIn, part dns, foss in part, pr- | 55T # 5 4216' 0 4250' (Cherokee)
[ 1 ol | fre frvug por, ssfo, no odor, drk brn sptd-trc  _| 30v_¢gv_g0"_90" _
— 3 Subsat-sat o ] IF: BOB/7" ISI:1"Blow after 20"
SR & 55;. ‘(rjgryl—pr"p'. o ”'Ct': f’r:'j'" s'"lT v FF: BOB/6" FST: Blow Built fo 5"
T - _j.”s '"gr' f\;’ Cnfosc' 2“”“' subfri-hed, well cmntd, pr | pEcOVERY: 1440° total fluid _
I [
I | I | LS B gry. #n xin, dns, chlky, pr vis por, ns 315" GIP
L 1430’ Free Qil (45 gravity cor.)
=] : gry-red- :prpl I |
_| _| - X 4250 | ﬁ:\d gnr';/ red-grn w/ Sst: prpl, vy fn grn, shly, calc, | 10" meo (60%0, 40%m) |
1 " ' IFP: 91-278# ISIP: 1149#
i —— Sh: grn-red-prpl w/ Ls: It brn-It gry-varicolor, fn | FFp: 294-554#4 FSIP: 1139%
—— | xIn, dns, sli foss, pr vis por, ns THP: 21484 FHP: 2129#
RSN [ Sh & Ls: as above w/ sct Sst: clear, fn-crs grn, pr | BHT: 132 deg. F ]
I srt, subang-subrnd, sli calc, fri, gd por, sptd vlk _ . o
I_ I_ gil stn, nsfo, gd cut Morgan Mgd. 4237'; 5/13/12; 6:45 am
— — W+.9.2, Vis. 55, WL. 6.8 —
—— ] Sh: gry-grn-red w/ sct Irg qtz frags & Ls: wt-It Chl. 1900 LCM. 5
[— —] gry-It brn, fn xIn, dns, sli mott, ns e '
— L Sst: crm, vy fn-fn grn, subrnd, gtz cmnt, subfri- -
SO hrd, sli glauc, pr vis por, ns, no cut
________ = U —— [ sst: red/brn, fn-some med grn, fr srt, subrnd, B 7]
RS o cale in part, hrd-brtl, shly, pr vis por, ns
p—— b~
[— —] -Z; 4300 [~ Sh: red-brn-grn, sndy, some gry T m
Sst: red/brn, fn-some med grn, fr srt, subrnd,
----- - — calc in part, hrd-brtl, shly, pr vis por, ns w/ sct  — -
i free qtz frags, clear-yell tnt
el [ same w/ sndy sh & vy sct Sst: It gry, vy fafn | ]
| — grn, pr por, ns
— — Sh & loose qtz as above w/ Sh: yell-tan-olive &
T | Sst: wt-It gry, fngrn, gtz cmnt, subfri, ns, no cut _| _
4 H I- '
S & vy sct chrt: yell-omg, opq MISS. 4345' (-1562)
AT A Chrtwt-crm-yell, fresh-weath 50/50, foss, trip Elog 4347" (-1564)
SR 43 50 [~ in part w/ gd vug por, ns 7 7]
| — A
AZ A - i Same | 1
A “ A 43
Fa¥
a e Chrt: WT-crm-yell-Tan-lT gry, fresh-weath 70/30,
a | sct trip, sli foss, sct vug por, ns | |
P~y P~y
PN . PN
N Ls: It brn-It gry-wt, fn xIn, chlky, chrty, pr vis
~ |AL |~ por, ns n ]
A |
NS
A A - Chrt: wi-crm-yell, mostly fresh, sli foss in part, — —
A “ A 5 ns
2 |
= lAT 4400 [~ Ls: wt-crm, fn xIn, part dns, part chlky, chrty, ns 7] T
NS
2 '
N Y | i RTD 4410' (-1627)
E Log 4411' (-1628)
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