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Measured Depth Log

Morrison-Luther Unit #1

2980" FSL & 140' FEL, Sec 06-T215-R13W, Stafford County, Kansas

API: 15-185-23877 Region: S$tafford County
06/17/2014 Drilling Completed: 06/27/2014

Lat; 38.2549405

Long: -98.7849519

Vertical hole

1908’
3730°

1900

2700 To: RTD
Arbuckle at RTD
Chemical

K.B. Elevation (ft):
Total Depth (ft):
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COMMENTS

Prospect/Consulting Geologist: Debra FitzGerald, 316-619-7008.

Drilling Contractor: Duke Drilling Company Rig #2.

Tool Pusher: Dion Vasquez, 620-793-0840.

Surface Casing: 8 5/8" set at 810" (KB) w/225 sX cement.

Production Casing: Based on field observations of drill cuttings, DST results and electric log review,
production casing (5.5") was installed to further evaluate potential oil production.
Mud by: Andy's Mud.

DST's by: Superior Testers Enterprises - Jared Scheck.

Logs by: Pioneer Energy Services (DIL w/SP, CN-CD, Sonic, Micro, Fracfinder).
RTD= 3730, -1822".

LTD= 3730, -1822".




FORMATION TOPS

FORMATION SAMPLE TOPS LOG TOPS
Depth Datum Depth Datum

Topeka 2828' -920 2829' -921
Queen Hill 3089 1181 3089 1181
Heebner Shale 3186" -1278 3186' -1278
Toronto 3204' -1296 3204° -1296
Douglas Shale 3222° 1314 3222' 1314
Brown LS 3301" -1393 3301" -1393
Lansing 3314 -1406 3313' -1405
Muncie Creek Shale 3432' -1524 3432° -1524
Stark Shale 3490° -1582 3490° -1582
Base KC 3525 1617 3524' -1616
Arbuckle 3591 -1683 3591' -1683
RTD 3730 -1822

LTD 3730° -1822

ROCK TYPES
LITHOLOGY Fish
E==== Anh Foram
Chty Fossil
—  —— Coal Dtd Algae Gastro
Congl === Gry sh (=] Amph [e] Oolite
— Sandylms [=] Belm Ostra
Bioclst [=] Pelec
[=] Brach [=] Pellet
Bryozoa [=] Pisolite
[&] Cephal Plant
Coral Strom
Silty dolo Crin [=] Fuss
Shy dolo [e] Echin [s] Oomold
rop
ROP {min/t) —_—
Total Gas _— "
= =
~ [ithology, % 2 Geological Descriptions Remarks
B ol 2
© Ll =
o o]l ©
ROP {mi 0] &
Total Gas 100 Morning Report Depth/Activity
06/17/2014, Spud , ,
06/18, drill @ 810 0611314 prodisplacement
06/19, drill @ 1665" recommedations.

06/20, drill @ 2480°
06/21, drill @ 3117*
06/22, DST #1 @ 3348’
06/23, drill @ 3421"




00/i4, Dol #4 @ 44907

06/25, DST #6 @ 3490

06/26, drill @ 3580

06/27, DST #9 @ 3660', TD @3730".

Anhydrite: Top @ 795', Bottom @ 807’

ROP Data begins @ 2700' on 06/20/2014

LS: crm/it brnflt-med gry, micro-med xtal, foss frags, some vry
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silty/sndy, some ppt in-xtal por, no odor, ns.

LS: crm/it-dk brn/lt-med gry, micro-med xtal, foss frags, some vry

silty/sndy, min frac por, no odor, ns.

LS: It-med brn/lt-med gry, micro-med xtal, foss frags/fusin, some

vry silty/sndy, some pyritic, min pptiffrac in-xtal por, no odor, ns.
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LS: It-med bm/gry, micro-med xtal, foss frags/fusin, some vry
silty/sndy, no vis por, no odor, ns. Some SH: med-dk gry, vry silty,
some carb, soft-firm, fissile.

LS: crm/lt brnflt-med gry, micro-med xtal, foss frags, some vry
silty/sndy, min frac por, no odor, ns. SH: med-dk gry, silty, some
carb, soft-firm, fissile.

LS: crm{lt brnfgry, micro-med xtal, foss frags/fusin, silty/sndy, min
frac por, no odor, ns. SH: It-med gry, vry silty, some carb, soft,
firm, fissile.

SH: med-dk gry/dk red brn, silty, some carb, firm, fissile.

LS: It-dk brn/lt-med gry, micro-fn xtal, min foss frags, vry
silty/sndy, no vis por, no odor, ns.

SH: It-med arv. siltr. slt carh. soft. fissile.

Andy's Mud Check #2 @
2675'06/20/14 01:20pm
wt vis pH chl

8.6 65 11 3000

Filt LCM

76 2

Drill cutting
samples at 20’
intervals start at
2700,
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LS: It-med brn/It-med gry, micro-fn xtal w/some 2ndry xtal, foss
fragsifusin, some vry silty/sndy, min frac por, no odor, ns.

SH: med gry, vry silty/sndy, firm, fissile.

LS: It brn/lt-med gry, micro-med xtal, foss frags/fusin, vry
silty/sndy, some chalky, min frac por, no odor, ns.

LS: crmflt-med brn/gry, micro-med xtal, foss frags, vry silty/sndy,
some frac por, no odor, ns. Some SH: It-med gry, silty, soft-firm,
fissile.

LS: It-med bm/It-med gry, microsfn xtal, min foss frags, vry silty,
some chalky, some frac por, no odor, ns. Some SH: med gry/red
brn, vry silty, carb, softfirm, fissile.

LS: crm/lt brnflt-med gry, micro-med xtal, foss frags/fusin, vry
silty/sndy, some frac por, no odor, ns.

LS: crm/it-med brn/lt-med gry, micro-med xtal, foss frags/fusin, vry
silty/sndy, some chalky, some It brn chert, min frac por, no odor,
ns.

LS: crm/lt brn/gry, micro-med xtal, foss frags/fusin, some vry
silty/sndy, some chalky, some It brn chert, some pptfn in-xtal por,
no odor, ns.

LS: It brn/lt gry, micro-fn xtal, foss frags/fusin, vry silty/sndy, min
ppt in-xtal/frac por, no odor ns.

SH: med-dk gry, some silty, some slt carb, firm, fissile.

LS: It brn/lt-med gry, micro-med xtal, foss frags/dense ool, vry
silty/sndy, some chalky, some gry/lt brn chert, min ppt in-xtal/frac
por, no odor, ns.

LS: crm/lt brn/lt gry, micro-med xtal, foss fragsi/fusin, some
silty/sndy, some chalky, some It brnigry chert, min frac por, no
odor, ns. SH It-med gry, silty, carb, softfirm, fissile.
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LS: crm/lt brn/lt gry, micro-fn xtal, vry silty/sndy, foss frags, some
chalky, some brn chert, some frac por, no odor, ns.

LS: It-med brn/lt-med gry, micro-med xtal, foss frags, some vry
silty/sndy, some ppt in-xtal por, no odor, ns. Some SH: med gry,
silty, firm, fissile.

SH: med-dk gry/blk, silty, slt carb, firm, fissile.

LS: It-med brn/gry, micro-med xtal, foss frags, some silty/sndy,
some chalky, min frac por, no odor, ns.

LS: crm/lt brn/lt gry, micro-fn xtal, foss frags/fusinimin dense ool,

grainy, some silty/sndy, some chalky, min frac por, no odor, ns.

LS: It-med brn/some It gry, micro-fn xtal, min foss frags, some vry
silty, some It brn/lt gry chert, min frac por, no odor, ns.

LS: crm/lt brn/lt gry, micro-med xtal wisome crs, foss frags/fulsn,
some silty/sndy, some It gry chert, min frac por, no odor, ns.

LS: It brn/lt gry, micro-med xtal, foss frags/gastro, some silty/sndy,
min wht chert, min frac por, no odor, ns.

LS: It-med brn/gry, micro-med xtal, foss frags/fusin, some
silty/sndy, wht/lt gry chert, min frac por, no odor, ns.

LS: crm/lt-med brn/gry, micro-med xtal, foss frags, vry silty/sndy,
some micaceous, some chalky, min ppt in-xtal por, no odor, ns.

LS: crm/lt-med brn/gry, micro#fn xtal, foss frags, vry silty/sndy,
min frac por, no odor, ns.

LS: It-med brn, micro-fn xtal, some foss frags, some silty/sndy,
some It brn chert, min frac por, no odor, ns.

LS: crm/lt brn, micro-fn xtal, some foss frags, silty, some chalky,
min frac por, no odor, ns.

SH: med-dk gry/blk, silty, slt carb, firm, fissile.

LS: It-med brn/gry, micro-med xtal, foss frags, some silty, some
chalky, min frac por, no odor, ns.

LS: crm/lt brn, micro-med xtal, foss frags/crin, some silty, min frac
por, no odor, ns. Some SH: med-dk gry, silty, carb, soft-firm,
fissile.

LS: crm/lt brnflt brnish gry, micro-fn xtal, min foss frags, silty,
some chalky, min frac por, no odor, ns.
SH: It-med gry/dk bry/red brn, silty, some carb, soft-firm, fissile.

SH: same as above.

SH: med-dk gry/dk red brn, vry silty, carb, pyritic, firm, fissile

SH: med-dk gry/red brn/green-gry, some vry silty, soft-firm, fissile.

Drill cutting
samples at 10’
intervals start at
3100'.

DST1) 3327-3348

Lansing B-zone
30145160190

1st) strg blow built to BOB in
40 sec and gas to surface in
15 min, BB to BOB.

2nd) strg blow built to BOB in
20 sec,BB.

IFP 49-54#

ISIP 1091#

FFP 47-55#

FSIP 1088#

HP 1639-1609#

Recvd: 50' mud; 3262' GIP.

DST2) 3385-3410
Lansing

E&F-zones
30145160190

1st) strg blow built to BOB in
3.5 min, BB to wiin 3 inches
from BOB.

2nd) strg blow built to BOB in
2 min, BB to BOB.

IFP 56-88#

ISIP 911#

FFP 110-167#

FSIP 9033
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SH: same as above.

SH: same as above.
SH: same as above wisome It gry S$Stn, vif, pred gtz, hard, friable,
no odor, ns.

SH/SStn mix as above, no odor, ns.
LS: crmflt brn/gry, micro-fn xtal, foss frags, silty, min frac por, no
odor, ns.

LS: crm/lt-med brn/gry, micro#n xtal, foss frags/fusin, some silty,
min frac por, no odor, ns.

LS: crm/it-med brn, micro-fn xtal, foss frags, some silty, some
chalky, min frac por, no odor, ns.

LS: crm/lt brn, micro-fn xtal, foss frags/crin, some silty, 2 pcs

| wippt-fn in-xtal por wilt brn staining, yel floricrush cut, no odor, sit

show.

LS: ermilt brn, micro-med xtal, foss frags/few ool pcs, some silty, 15 pes in 30 min
and 8 pes in 60 min smpls wippt-med in-xtaliin-ool por, yel floricut, cup odor, gsfo.

SH: med-dk gryiblk, silty, carb, soft-firm.

LS: ermilt-med brn, micro-med xtal, foss fragsifusin, some silty/sndy, min It brn
chert,1 pcs wippt-fn in-xtal por wisfo, yel floricut, no odor, ssfo.

LS: ermllit brnlsome gry mottling, micro-med xtal, foss fragsfusinfcrim, some
silty/sndy, some chalky, min It brnhwht chert, 1 pce in 30 min and 1 pee in 60 min
smpls wippt-fn in-xtal por wisfo, yel floricut, no odor, ssfo.

LS: ermilt brnilt gry, micro-med xtal, foss fragsifusinicrinibracidense ool, some
silty/sndy, 8 pcs wippt-med in-xtaliool por wisfo, dull yel floricut, cup odor, sfo.

SH: med-dk gry, silty, slt carb, soft-firm, fissile.

LS: ermilt-med brn, micro-med xtal, foss frags/fusinferinisome dense ool, some
silty/sndy, 7 pes in 30 min and none in 60 min smpls wippt-fn in-xtal por wisfo, dul
yel florfeut, crush odor, sfo.

LS: ermilt-med brn, micro-med xtal, foss fragsifusinleriniool, some silty-sndy, 27
pes wippt-med in-xtalfin-oolimin oo-castic por wisfo, yel floricut, gd odor, gsfo.

LS: ermilt-med brnigry, micro-med xtal, foss fragsicrinfool, some siltylsndy, 36 pcs
in 30 min and 26 pes in 60 min smpls wippt-med in-xtalfin-oolimin co-castic por
wisfo, yel florleut, gd cup odor, gsfo.

LS: ermilt brnwisome dk brn frac fill, micro-med xtal, some foss fragsfool, some

| siltylsndy, min wht/lt brn chert, 7 pes wippt-med in-xtalfoo-castic por wisfo, dul yel
] floricut, cup odor, sfo.

LS: ermilt brnllt gry, micro-med xtal, some foss frags/min ool, silty/sndy, some
whtllt brn chert, 3 pes in 30 minand 1 pes in 60 min smpls wippt-crs
in-xtalioo-castic por wisfo, dul yelflorlcut, sit odor, sfo.

SH: It-med gry, some silty, slt carb, slt pyritic, soft-firm, fissile, 3 pcs LS wisfo
assume from above.

SH: dk grylblk, some silty, carb, firm, fissile.

LS: ermllt brn wimin med-dk brn, micro-med xtal, foss fragsiabund ool, some
silty/sndy, some chalky, 29 pes in 30 min and 18 pes in 60 min smpls wifn-crsivug
in-xtalioo-castic por wisfo, dul yel florlcut, strg odor, gsfo.

SH: med-dk gry/greenish gry, some silty, carb, firm, fissile.

LS: crm/lt brn, micro-med xtal, foss fragsfabund ool, some
silty/sndy, 31 pcs in 30 min and 19 pcs in 60 min smpls w/fn-med
in-xtaliin-oo/oo-castic por wisfo, yel flor/cut, cup odor, gsfo.

LS: crm/it-dk brn, micro-fn xtal, foss frags/some ool pcs, min brn

| HP 1667 -1620#
Recvd: 540" oil; 300" GIP.

Andy's Mud Check #3 @
3291'0612114 01:20pm
wt vis pH chl

9.1 45 10 4000

Filt LCM

92 2

DST3) 3412-3430

Lansing G-zone
3014513030

1st) weak surface blow
steady thru-out, no BB.
2nd) vry weak surge did not
build, no BB,

IFP 35-34#

ISIP 35#

FFP 35-34%

FSIP 36#

HP 1677-1650#

Recvd: no fluid.

CFS @3330'
30"150"

CFS @3348'
30"60"

Andy's Mud Check #4 @
3348'06/2214 08:00am
wt vis pH chl

9.2 48 95 4000

Filt LCM

72 25

CFS @3370"
30"150"

CFS @3390'
30"/60"

CFS @3410'
30"150"

Andy's Mud Check #5 @
3430' 06123114 08:30am
wt vis pH chl

9.0 48 95 5000

Filt LCM

8 2

CFS @3430'
30"150"

DST4) 3428-3450

Lansing H-zone
30/45/60/90

1st]) strg blow built to BOB in
3.5 min, had BB.

2nd) strg blow built to BOB in
2 min, BB to wlin 4 inches
from BOB.

IFP 50-63#

ISIP 650#

FFP 73-98#

FSIP 7278

HP 1694-1616#

Recvd: 160" water cut oil
{10% water, 90% Qil); 600°
GIP.

CFS @3465%5'
30"60"

LY R

Bead Pl al HE




Gas Baseline |l |

Reset @ +—DST #6—

I | chert, 21 pcs wiin-med In-Xtal/in-0olisome oo0-caslic por wisio, yel
flor/cut, odor, gsfo.

3489'-359|7'._
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3490 -|
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K zone
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(-1589)

L zone

(Hertha)
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LS: crm/lt gryish crm, micro xtal wisome fn xtal, no foss frags
wfmin dense ool pcs, 8 pcs in 30 min wilt-dk brn some ool wisfo,
slt odor, 8 pcs in 60 min w/fn-med in-xtal/in-oo/oo-castic por w/s

N

dk brn oil.

SH: med-dk gry/blk/greenish gry/min red br/brn, silty, some carb,
firm, fissile.

LS: crm/lt brn/lt gry, micro-med xtal, min foss frags w/some abund
ool pcs, some silty/sndy, 11 pcs in 30 min and 6 pcs in 60 min
smpls wifn-med in-xtaliin-ool por wisfo, slt cup odor, yel flor/cut,

sfo.

3512

L

-1604)

LS: crm/lt brn/lt gry, micro-med, some foss frags/brac, min
silty/sndy pcs, some chalky, min frac por, no odor, ns.

T
BIKC

3525

(-1617)

SH: med-dk gry, dk red brn, silty, slt carb, firm, fissile.

N\

~

LS: crmflt brn, micro-med xtal, min foss frags wi/few dense abund
ool pcs, some silty/sndy, some chalky, mostly dense w/2 pcs

rf"l.n

F

T T T

3550

w/ppt-fn por wisfo, yel flor/cut, no odor, ssfo.

SH: med-dk gry/dk red brn, silty, carb, firm, fissile.

LS: ¢crm, micro-med xtal, min foss frags, 8 pcs w/ppt-med por
wisfo, yel florfcut, slt odor, sfo.
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SHISS mix: SHis It-dk grylgreen-gryldk red brn, some silty, carb, firm, fissile; S5 is
gry-dk gry, gtz, vf-m, sr-wr, friable, 7 SS clusters wisfo, yelflor, slt odor, sfo.

LS: erm-It brn, micro-med xtal, min foss frags, 16 pcs wifn-crs in-xtal por wisfo, yel
floricut, slt odor, gsfo.

SH: It-dk gry/green-gry/dk red brn/imin mustard yel, silty-sndy,
some carb, some pyritic, soft-firm, fissile; few SS cluster, wht/lt
gryldk gry, f-crs, sr-wr, clay matrix, friable; few S5 pcs wisfo
assumed from above, slt odor.

SS: gry/med-dk brn, f-crs, sr-wr, hard, friable, 10-15% of tray wi/sfo,
yel florfcut, strg odor, vgsfo.

DOLO: crm, micro-med xtal, some ool, grainy/sndy, wht chert,
¥ approx 10-15% of tray wifn-med in-xtal por wisfo, yel floricut, sty
cup odor, vgsfo.

DOLO: crm/lt brn, micro-fn xtal, grainy/sndy, 10-15% of tray
wif-med wisome crs in-xtal por wisfo, yel flor, strg odor, vgsfo.

DOLO: crm/lt brn, micro-med xtal, grainy/sndy, opaque It gry/dk
A brn chert, apprx 20-25% of tray w/fn-med in-xtal por wisfo, yel
floricut, strg cup odor, vgsfo.

DOLO: wht/crm/lt brn, micro-crs xtal, grainy/sndy, some ool, wht/lt
I oy opaque chert, apprx 20-25% of tray wifn-med in-xtal por w/sfo,
yel florfcut, strg cup odor, vgsfo.

DOLO: same as above, minus ool, wiapprox 20-25% of tray wisfo;
some oil is thick blk tar texture.

DOLO: same as above wiincrease in blk tar oil, 20-25% of tray
wisfo.

DOLO: wht/crm/It brn, micro-med w/some crs xtal, grainy/sndy,
R apprx 30-40% of tray wisfo, oil dk brn and blk, dul yel flor, strg
odor, vgsfo.

DOLO: erm/It-med brn, micro-med xtal, grainy/sndy, some ool,
N apprx 30-40% of tray wisfo, oil dk brn wisome blk tar, fn-med
in-xtal por w/some oo-castic por, strg odor, vgsfo.

DOLO: wht/crm/lt brn, micro-med xtal, grainy/sndy, some ool,
I o pprx 20-25% of try wisfo, oil dk brn wisome blk tar, fn-med in-xtal
por wisome oo-castic por, strg odor, vgsfo.

DOLO: crm/lt brn, micro-med xtal, grainy/sndy, some wht chert,
nntfn in.vtal nar R nee wicefa wildk hrn ail wihllk tar wal flar <lt

.

Ay o MU LIIELR #UV &

3450' 06124114 09:00am
wt vis pH chl

9.0 46 95 5000

Filt LCM

82 15

CFS @3490'
30"150"

Andy's Mud Check #¥7 @
3490' 0625114 07:30am
wt vis pH chl

9.1 51 95 5000

Filt LCM

8 15

CFS @3510°
30"150"

DSTS5) 3457-3465

Lansing l-zone
3014516090

1st) weak blow built to 9
inches, vry weak surface BB.
2nd) fair blow built to BOB in
13 min, 1 inch BB.

IFP 31-33#

ISIP 622#

FFP 32-39%

FSIP 697#

HP 1690-1660%

Recvd: 40" mud cut oil (40%
mud, 60% Qil); 380" GIP.

DST6) 3467-3490

Lansing J-zone
30145160190

1st) strg blow built to BOB in
45 sec, BOBBB.

2nd) strg blow built to BOB in
3 min, had BB.

IFP 67-163#

ISIP 679#%

FFP 179-321%

FSIP 639#

HP 1709-1687#

Recvd: 1140' gassy oil (30%
gas, 70%oil); 2327' GIP.

CFS @3580',359%", 3610,
30"150"

DST7) 3499-3510

Lansing K-zone
3014513030

1st) vry weak surface blow
steady thru-out, no BB.
2nd) vry weak surge did not
build, no BB,

IFP 32-37#

ISIP 1042¢

FFP 36-37#

FSIP 1026#

HP 1722-1652#

Recvd: 4' mud.

CFS @3640'
30"150"

Andy's Mud Check ¥8 @
3585' 0626114 07:30am
wt vis pH chl

9.1 53 95 4800

Filt LCM

72 15

CFS @3660'
30"150"

Andy's Mud Check #¥9 @
3660'06/27/14 07:30am
wt vis pH chl

9151 9 5000

Filt LCM

8 1

DSTS8) 3523-3595

Arbuckle
30145160190
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odor, sfo.

| DOLO: same as above wi3 pcs sfo, slt odor, sfo.

DOLO: whticrm/lt brn, micro-med xtal, grainy/sndy, wht chert,
ppt-fn in-xtal por, few pcs w/sfo assume from above, slt crush odor
also from above.

DOLO: as above, no odor, ns.

DOLO: crm/lt brn, micro-med xtal, grainy/sndy, wht chert, ppt-fn
wimin med in-xtal por, no odor, ns.

D @ 3730'.

1st] fair blow built to 7", vry
weak BB.
2nd) fair blow build to BOB in
45 min, vry weak BB.
IFP 67-76#
ISIP 1115#
FFP 79-95#%
FSIP 1147#
HP 1779-1676#
Recvd: 60' OM (50%0), 30"
GOM (15%G, 25%0), 180"
GIP.

DST9) 3598-3660

Arbuckle

30145160190

1st) strg blow built to BOB in
1.5 min, no BB.

2nd) strg blow build to BOB
in1.5 min, no BB.

IFP 693-11163

ISIP 1243#

FFP 1155-1247#

FSIP 1254%

HP 1815-1747#

Recvd: 2460' Ol spotted MW
(1% 0, 10% mud, 89% water).

CFS @3730'
30"60"
Cir 1.5 hrs total to clean hole.




