Jeff Christian

PETROLEUM GEOLOGIST
Wichita, Kansas

GEOLOGIST'S REPORT
DRILLING TIME AND SAMPLE LOG

oPERATOR _MURFIN DRILLING COMPANY ELEVATIONS

LEASE GILBERT UNIT # 1-26 ks__ 2901"

LOCATION 200' FNL & 1050' FEL GcL__ 2890

sec. 26 TWsP__ 4 S rng 31 W MEASUREMENTS FROM K.B.

county RAWLINS staTE __ KANSAS CASING RECORD

FIELD 7_ \ } Conductor NONE

API 15-153-20931 Surface 85/8' @ 225'
W/ 195 SX

CONTRACTOR __ COMPANY TOOLS RIGNO. 2

DRILLING STARTED 07/24/2013 COMPLETED 08/02/2013

Production 51/2" @ 4259'

MUD DISPLACED 3400’ MUD TYPE  CHEMICAL W/ 450 SX
DRILLING TIME KEPT FROM__ 3600’ TO__RTD ELECTRICAL SURVEYS:
SAMPLES SAVED FROM 3620’ TO RTD PIONEER:
SAMPLES EXAMINED FROM 3620 TO RTD DIL
GEOLOGICAL SUPERVISION FROM_ 3660 1O RTD CNL/CDL
FORMATION LOG SAMPLE M__m_mm

NAME TOP DATUM | TOP DATUM
ANHYDRITE 2662'  (+239) | 2662'  (+239)
TOPEKA 3727 (-826) | 3727'  (-826) |
HEEBNER 3893' (-992) | 3896' (-995) o
LANSING 3941 (-1040)| 3940'  (-1039)
STARK 4107 (-1206)| 4109’ (-1208)
BKC 4161 (-1260)| 4157" (-1256)
PAWNEE 4269'  (-1368)| 4269'  (-1368) 26
CHEROKEE 4354'  (-1453)| 4353"'  (-1452)
MISSISSIPPTAN 4470"'  (-1569)| 4470' (-1569)
TOTAL DEPTH 4529'  (-1628)| 4530 (-1629)
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Remarks
5 1/2" production casig run to further test the Lansing/Kansas City formaton.

Electric log measurements correlate about even to 2' high compared to rotary measuremnts.

Samples deposited at the Kansas Geological Survey.

Respectfullu Submitted,
%ﬁ oo nat——

Jeff Christian
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REMARKS

2650

2700

| Base ANHYDRITE 2693' (+208]]

ANHYDRITE 2662 (+239) -

E Log 2662 (+239)

E Log 2693" (+208)




3600 Sh: gry-some red

| Ls: It gry, fn xin, foss-mott in part, pr vis por, ns

Ls: crm-It gry, fn xIn, foss in part w/ Sh: gry-grn- Morgan Mud @ 3625': 7/27/13
| red Wt. 8.6, Vis. 52, WL. 6.0, Chl. 600, LCM. 4

Same

3650

[ Ls: crm-It gry, fn xIn, chlky in part, sli foss, sli
glauc, pr vis por, ns

Ls: crm-It brn-It gry, fn xIn, sli chlky, foss, pr vis
a | por,ns ]

Sh: red-brn-some grn

- Dolo: crm-It brn, fn xIn, sli suc, pr-fr intrxin por,
ns

Ls: It gry, fn xIn, part dns, foss, pr vis por, ns

3700 - .

Shly Ls: It gry, grn/gry, red, prpl

Sh; red-brn, gummy, some gry & grn sh

TOPEKA 3728’ (-827)

| Lst crm-It brn-It gry, fn xIn, sli grnlr, foss in part, _°E Log 3727 (-826)
pr vis por, ns w/ wt chlk

|_Ls: crm-It gry, fn xIn, sli grnlr, chlky in part, sli
foss, pr-trc fr pp-intrxin por, ns

3750

Sst: It gry, vy fn-fn grn, calc, subfri, pr vis por,
ns

Sh: red-brn, sndy, gummy in part

Ls: crm-It brn, fn xIn, chlky in part, sli foss, pr vis
por, ns

| Ls: as above, part dns

3800

Same
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same

Sh: blk, carb )
Ls: brn, fn xIn, argil, foss, ns

Sh: gry-grn
| Ls: crm-It brn, fn xIn, part dns, foss, pr vis por, ns _|
Sh: red-brn w/ sst: gry/grn, vy fn grn, calc, pr vis

| por, ns

Ls: w-crm-It gry, fn xIn, part dns, chlky, glauc, pr
vis por, trc blk sptd stn

| Sh: red-brn, some gry &grn

Ls: wt-crm-It gry, fn xln, chlky, sli foss, pr vis
— por, sct blk sptd stn

Ls: crm-It brn, fn xIn, subchlky, sli foss, pr vis
— por, trc dead stn

| Ls: wt-crm-It gry, fn xIn, chlky, sli foss, pr vis
por, trc dead stn

Sh: blk, carb
| Ls: It brn, fn xIn, dns, foss

L Sh: It gry-It grn, gummy w/ sst: gry/grn, vy fn
grn, calc, ns

L Sh: red-brn, gummy

Ls: crm-It gry, fn xIn, sli foss-ool, pr-trc fr

I~ intrpart-vug por, sli-fr sfo, no odor, drk brn sptd-
subsat stn

Sh: red-brn, gummy-some gry & grn sh

| Ls: crm-It gry, fn xIn, subchlky, part dns, sli foss- |
ool, pr-trc fr intrpart-vug por, ssfo, no odor, drk
brn sptd stn

| Ls: crm-It gry, fn xIn, dns, chlky in part, pr vis
por, ns w/ sct Sh: grn, pyritic

| _Ls: It brn-It gry, fn xIn, dns, foss-ool, rare vug
por, ssfo, no odor, drk brn subsat stn

Sh: red-brn, gummy in part, sndy in part

I~ Ls: erm-It gry, fn xIn, ool, pr-sct fr introol-vug
por, fr-gd sgfo, fnt odor, drk brn subsat-sat stn

Sh: red-brn, some grn, gummy in part

Ls: crm-It gry, fn xIn, chlky, vy chrty, foss, pr-

some fr vug-foss por, sli-fr sfo, fnt odor, drk brn
— subsat stn

Ls: crm-It gry, fn xIn, part dns, part chlky, pr vis
por, ns
L Ls: It brn-It gry, fn xIn, dns, part chlky, pr vis por,
sct blk dead sptd stn, nsfo
Ls: wt-It gry, fn xIn, dns, chlky w/ Sh: gry-grn,
|_some red & brn
Ls: crm-It gry, fn xIn, part chlky, ool, pr-some fr
introol-vug por, sli some fr sfo, no odor, brn sptd-
subsat stn

Ls: crm-It gry, fn xIn, dns, chlky in part, sli foss in

| DST#1 3893' t03933"

~| FF: No Blow

| Morgan Mud @ 3933': 7/28/13

] 30“_60“_30" _60"

"| RECOVERY: 5' SOCM (8%0, 92%M)

— IHP: 1933# FHP: 1884#

— IFP: 19-41# ISIP: 1270#

30“_60“_30"_60"
IF: Blow Built to 1/4"

RECOVERY: 5' Mud w/ trace of oil
IFP: 17-22# ISIP: 1193#

FFP: 20-22# FSIP: 1163#

IHP: 1895# FHP: 1876#

BHT: 113 deg. F

Pipe Strap @ 3933': 2.38' short to board
Dev. 3/4 deg.

HEEBNER_3896' (-995) |

E Log 3893' (-992)

Wt. 9.0, Vis. 67, WL. 6.0, Chl. 1,200, LCM. 5

TORONTO 3929’ (-1028)
E Log 3926' (-1025)

|__LANSING 3943' (-1042)
E Log 3941' (-1040)

DST # 2 3930 to 3975°

IF: Blow Built to 1/8"; dead/15"
FF: No Blow

IFP: 20-22# ISIP: 203#
FFP: 23-25# FSIP: 65#

BHT: 113 deg. F

Morgan Mud @ 3975" 7/29/13
Wt. 9.1, Vis. 76, WL. 6.0, Chl. 1,200, LCM. 5

DST # 3 3972' to 3993'
30"-60"-60"-90"

IF: Blow Built to 2 1/4" ISI: No Return
FF: Blow Built to 2"  FSI: No Return
RECOVERY: 120' total fluid

60" MCW w/ trc oil (1%0, 59%W, 40%M)
40" MCW w/ trc oil (76%w, 24%M)

20" WCM w/ trc oil (1%0, 25%W, 74%M)

FFP: 44-73# FSIP: 1254#
IHP: 1960# FHP: 1901#
BHT: 116 deg. F

Chl: 17,500 ppm

part, pyritic in part, pr vis por, vssfo, no odor, vy

[ T TR N PR T

Morgan Mud @ 4032": 7/30/13
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Ls: wt-It gry, fn xIn, dns, chlky, pr vis por, ns

Sh: blk, carb
Ls: gry, fn xIn, dns, foss

Sh: red-brn, some gry & grn, gummy

L Ls: wt-It gry, fn xIn, chlky, part dns, pr vis por,
drk brn-blk sptd stntrc fo no odor

Ls: as above, less chlky, more dns, pr vis por, frc
— stn & fo w/ sh: red-brn, gummy

Ls: crm-It gry, fn xIn, dns, foss

| sh: gry-grn- red-brn, gummy
| Sh: red-brn, gummy

fnt odor, It brn sat stn

Ls: It gry, fn xIn, dns, sct wt chlk, pr vis por, ns
- Sh: gry-grn, some red & brn

| Sh: red-brn, gummy, some gry & grn sh

Ls: crm-It gry, fn xIn, few pcs ool, pr vis introol
I~ por, trc fo, no odor, drk brn subsat stn

Ls: It gry, fn xIn, dns, some crm subchlky, pr vis
| por, ns

Sh: red-brn, gummy in part, some gry sh

Ls: gry-prpl/gry, fn xIn, dns, argil in partsli foss,
— pr vis por, ns

Sh: red-brn-gry, some grn

| Sh: red-brn, gummy, some gry & grn sh

pr vis por, ns

Sh: It gry, gummy, some gry sh

Same

| Sh: red-brn, gummy w/ Ls: I gry, fn xIn, dns,
chlky

Same

| Sh: as above w/ Ls: It gry-grn/gry, fn xIn, part
dns, foss, pr vis por, ns

Sh: red-brn-purpl, gummy

|_Ls: It gry, fn xIn, ool, pr-trc fr introol por, vssfo,

[~ Ls: It gry, fn xIn, dns, sli foss inpart, pr vis por, ns ]

| Ls: wt-It gry, fn xIn, part dns, part chlky, sli foss,

=1 Y¥il. .k, ¥Vid. JE&, VL VT, WL LUV, LV T M

DST # 4 3995' to 4032'
30"-60"-60"-90"

IF: Blow Built 0 91/2" TISI: No Return
FF: BOB/23.5"  FSI: Blow Built to 1"
RECOVERY: 335" total fluid

30" CO (5%6,92%0, 37%M)

55' OCM (5%6G, 24%0, 71%M)

75" SOCWM (5%6, 3%0, 30%W, 627%M)
175" MCW w/ trc oil (82%w, 18%M) -
IFP: 21-102# ISIP: 1283#

FFP: 106-171# FSIP: 1254#

IHP: 19964 FHP: 1953# ]
BHT: 120 deg. F
Chl: 22,000 ppm
Gravity: 34.6 deg.

DST #5 4041' to 4110

30"-60"-60"-90"

IF: BOB/ 31/2" ISI:BOB/81/2"

FF: BOB/3 3/4"  FSI: BOB/ 8 3/4"
RECOVERY: 1590' total fluid

1550' GIP

Dumped: 30' CO (10%6,90%0)

Reversed Out 1440' 60 (3%G, 96%0,1%M)
Dumped 120" fluid below circ sub: -
60" VSOCMW (2%0, 71%W, 27%M)

60" SO&GCMW (5%6,5%0 65%W, 25%M)
IFP: 55-305# ISIP: 1326# —
FFP: 320-620# FSIP: 1319#
IHP: 1978# FHP: 1866#
BHT: 123 deg. F

Chl: 22,000 ppm

Gravity: 39.8 deg.

Morgan Mud @ 4132':7/31/13
Wt. 9.0, Vis. 62, WL. 5.6, Chl. 1,400, LCM. 5

DST# 6 4106' 10 4170'

30"-60"-60"-90"

IF: Blow Built to 8 1/2" ISI: No Return

FF: BOB/331/2"  FSI: Blow Built to 1 1/4"7]
RECOVERY: 335" total fluid

15' CO (4%6,94%0, 2%M)

120' €GO (18%6G, 78%0,4%M) —
55" GOCM (10%6, 33%0, 57%M)

IFP: 22-46# 1ISIP: 1327#

—| FFP: 51-92# FSIP: 1301# -

IHP: 2041# FHP: 1925#
BHT: 120 deg. F
Gravity: 31 deg

Morgan Mud @ 4172": 8/1/13
Wt. 9.1, Vis. 88, WL. 5.6, Chl. 1,400, LCM. 4
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4300

4350

4400

4450

xIn, argil in part, foss, pr vis por, ns

| Sh: red-brn, gummy in part, some gry & grn

| Ls: crm-It gry, fn xIn, dns, subchlky, sli foss-ool,
pr vis por, ns

rare foss-ool, pr vis por, ns

| Sh: gry-grn, cale w/ Ls: It gry, subchlky, dns

Sh: drk gry-blk

Sh: gry

Ls: It brn, fn xIn, dns, ool, pr vis por, ns

Ls: It gry, fn xIn, dns, subchlky

L Ls: [t-drk gry, fn xIn, dns, argil w/ Sh: gry
Sh: blk, carb

pr vis por, ns

Sh: blk, carb

| Ls: crm-It bra-It gry, fn xIn, chlky in part, dns in
part, pr vis por, ns

| Same w/ Sh: gry-grn, frc Sst: It gry, vy fngrn,
cale, fri, pr vis por, ns

- Ls: crm-It brn-It gry, fn xIn, dns, chlky in part,
rare sndy, pr vis por, ns

Sh: red-brn, gummy, some gry-grn-olive

Ls: wt-It gry, fn xIn, part dns, part chlky

Sh & Ls: as above w/ sct Sst: clr, fn-med grn,
subfri, ns

| Sh: red-brn, gummy, sndy, some gry & grn sh w/
Ls: as above & loose sd grns

| Sh: red-brn, gummy, sndy, some gry-grn-olive,
abndnt loose sd grns

| same w/ sct Sst clusters: wi-clr, fn-crs, pr srt,
fri, gtz cmnt, fr por, ns

Same

| Sh: red-brn-prpl, gummy in part, sndy in part, ns

Varicolor Sh, Chrt, 5d

[ calc Sh: gry-grn-It purpl w/ sct Ls: It gry, fn-med b

| Ls: crm-It bra-It gry, fn xIn, part dns, part chlky, N

[~ Ls: crm-It brn, fn xIn, dns, subchlkt, foss in part,

PAWNEE 4269’ (-1368)
—E Log 4268' (-1367) 7

CHEROKEE 4354’ (-1453)
E Log 4354 (-1453)

Mississippian 4470' (-1569)



ST | Chrt: wt-crm, fresh, sli weath, foss in part, ns E Log 4470' (-1569)
A oA
A
A oA
A
A oA - :
e Chrt: w-crm-It gry-tan, fresh, sharp, weath in
A part, ns
A oA
A
A A - ]
a |
NS | Ls: crm-tan-It gry, fn-some med xIn, chlky, chrty,
» 4500 "
In] & - — ,
~ Ls b ) Chrt: | " fresh Morgan Mud @ 4503": 8/2/13
] =  as above, incrs Chrt: [t gry-yell/gry, fresh, W+. 9.3, Vis. 59, WL. 6.4, Chl. 1,400, LCM. 4
A sharp, frac por, ns
NS - -
a |
NS Same
a |
NS | _
a |
NS 60% Chrt: It-gry-yel/gry, fresh, sharp, 40% Ls:
a crm-tan, fn-med xIn, chlky, silicifd in part, ns !
= | i | RTD 4530’ (-1629)
E Log 4529' (-1628)
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