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Measured Depth Log

Morrison-Luther Unit #2

4150' FSL & 85' FWL, Sec 05-T21S-R13W, Stafford County, Kansas

API: 15-185-23924 Region: S$tafford County
01/28/2015 Drilling Completed: 02/04/2015

Lat; 38.2581457

Long: -98.7841303

Vertical hole

1896"

2700 To: RTD
Arbuckle at RTD
Chemical

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

1904'
3730°
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Momson-Luther Unit #2

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 800" (KB) w/275 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 - Dennis Rector, 785-625-3531.

DST's by: Trilobite Testing, Inc. - Ken Swinney, 785-625-4778.

Logs by: Nabors (DIL, CN-CD, Sonic, Micro), Jason Cappellucci, 785-628-6395.

Gas Detector (Bloodhound System) by: Bluestem Environmental - Skip, 620-617-4091.
RTD= 3730, -1826".

LTD= 3734', -1830".




FORMATION TOPS

FORMATION SAMPLE TOPS LOG TOPS
Depth Datum Depth Datum

Topeka 2826" -922 2828' -924
Queen Hill 3086" -1182 3087 -1183
Heebner Shale 3183 1279 3186' -1282
Toronto 3204 -1300 3206° -1302
Douglas Shale 3221 1317 3222' 1318
Brown LS 3299" -1395 3301" 1397
Lansing 3311' 1407 3312'  -1408
Muncie Creek Shale 3428'  -1524 3431° -1527
Stark Shale 3482' -1578 3484' -1580
Base KC 3516" -1612 3518 -1614
Arbuckle 3560° -1656 3562' -1658
RTD 3730 -1826

LTD 3734 -1830

ROCK TYPES

Fish
Foram
Fossil
Gastro
Oolite
Ostra
Pelec
Pellet
Pisolite
Plant
Strom
Fuss
Oomold

LITHOLOGY
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Bryozoa
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ACCESSORIES

MINERAL Ferr Sulphur Ls
Anhy Glau Tuff Mrst
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Calc Nodule STRINGER Grysh
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Bl chtit salt == Bent ==l gandylms
Dol [ Sandy =1 coal
Feldspar [1 st == po)
[#] Ferrpel Sil == Gyp
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Total Gas _ g
- Lithology'n%_ ug) Geological Descriptions Remarks
)
o () [
a S
ROP {mi 0] = . ..
Total Gas 100 Mornina Renort Depth/Activity
01/28/2015, Spud
01/29, drill @ 153"
01/30, drill @ 800° Andy's Mud Check #0 @800"
01/31, drill @ 1713" 01/30115; predisplacement
02/01, drill @ 2400° recommedations.
02/02, drill @ 3080
02/03, drill @ 3460
02/04, DST #2 @ 3564°, TD @ 3730".
Anhydrite: Top @ 791’ (Based on drill time).
Formation tops and lithologies have been
adjusted to correlate to the electric log. ] ]
a— . Drill cutting
= ROP Data begins @ 2700' on 02/01/2015 samples at 20"
=—— intervals start at
e === LS: crm/lt brnflt-med gry, micro-med xtal, foss frags, some vry \
P P I I silty/sndy, some ppt in-xtal por, no odor, ns. 2720'.
« ===
' I ':_ I = LS: crmflt-dk brn/lt-med gry, micro-med xtal, foss frags, some vry
Bloodhound gas e silty/sndy, min frac por, no odor, ns.
o detection system =
was | ===
— malfunctioning —
and gas data from E%'.Zl:
2700" to 3141' is —
not viable —— P_'cE LS: It-med brn/lt-med gry, micro-med xtal, foss fragsifusin, some
) T vry silty/sndy, some pyritic, min ppt/frac in-xtal por, no odor, ns.
et LS: It-med brn/gry, micro-med xtal, foss frags/fusin, some vry
_I—.':[: silty/sndy, no vis por, no odor, ns. Some SH: med-dk gry, vry silty,
== '::_ T some carh, softfirm, fissile.




LS: crm/it brnflt-med gry, micro-med xtal, foss frags, some vry

silty/sndy, min frac por, no odor, ns. SH: med-dk gry, silty, some

carh, softfirm, fissile.

T i LS: crm/lt brnfgry, micro-med xtal, foss frags/fusln, silty/sndy, min
§ e frac por, no odor, ns. SH: It-med gry, vry silty, some carb, soft,
ROP (mi 0 & pb=——= firm, fissile.
Tatal Gas 1My F———
n ——
— SH: med-dk gry/dk red brn, silty, some carb, firm, fissile.
Topeka ||

2826 (-922) | 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 gry, silty, st carb, soft, fissile.

LS: It-med brn/lt-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/fusln, vry

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

LS: crm/it-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,

Bloodhound gas || fissile.

l_iete:ctim] system —|

was _ | |

malfunctioning

and gas data from LS: It-med brn/lt-med gry, microsfn xtal, min foss frags, vry silty,

2700' to 3141 is |

some chalky, some frac por, no odor, ns. Some SH: med gry/red

not viable.

brn, vry silty, carb, soft-firm, fissile.

LS: crm/lt brnflt-med gry, micro-med xtal, foss frags/fusin, vry

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

Ly

2950

LS: crm/lt-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.

v

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

N\-\_/ {

silty/sndy, some chalky, some It brn chert, some ppt-fn in-xtal por,

no odor, ns.




LS: It brn/lt gry, micro-fn xtal, foss fragsffusin, vry silty/sndy, min

ppt in-xtal/frac por, no odor ns.

SH: med-dk gry, some silty, some slt carb, firm, fissile.
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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 fragsifusin, some
silty/sndy, some chalky, some It brn/gry chert, min frac por, no
odor, ns. SH It-med gry, silty, carb, soft-firm, fissile.

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 bm/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.

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

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

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

silty/sndy, some chalky, min It gry chert, min frac por, no odor, ns.

LS: ermliit-med brnilt-dk gry, micro-med xtal, foss fragsifusin, some vry silty, some
chalky,min pyritic, min It gryllt brn chert, min frac por, no odor, ns. Some SH: It-dk
gry, slt silty, soft-firm.

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

LS: ermiit-med brnilt-med gry, micro-med xtal, foss fragsifusin, some silty/sndy,
some chalky, min It gry chert, min frac por, no odor, ns. Some SH: It-med gry,
soft-firm, st silty, slt carb.

LS: It-med brn/gry, micro-med xtal, foss frags/dense ool, some
silty/sndy, wht/lt gry chert, min frac por, no odor, ns. Some SH:
med gry, slt carb, soft-firm.

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

LS: It-med brm/min gry, micro-fn xtal, foss frags, vry silty/sndy,
crm chert, min frac por, no odor, ns.

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

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

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

LS: ermilt brnigry, micro-med xtal, foss frags, some siltyisndy, some chalky, min
frac por, no odor, ns.

Andy's Mud Check #1 @
3093'02/02/15 07:30am
wt vis pH chl

9.0 45 105 4000

Filt LCM

80 1

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




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

LS: crm/lt brn/lt gry, micro-fn xtal, foss frags, vry silty, some arg,

min frac por, no odor, ns.

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

LS: ermilt brnilt brnish gry, micro-fn xtal, min foss fragsibrac, some silty, some

chalky, min frac por, no odor, ns.

SH: It-med gry/min dk gry/red brn, silty, slt carb, soft-firm, fissile.

SH: It-dk gry/dk brnfred b, silty, slt carb, softfirm, fissile.

SH: as above wisome It green-gry.

SH: as above w/some pyritic.

SH: It-dk gry/blkimin red brn, slt carb, silty, firm, fissile; some

Sltstn: It gry, arg, slt carb, firm, friable, no odor, ns.

SH: lt-med gry/min dk gry, slt carb, silty, firm, fissile; some Sltstn

as above, no odor, ns.

SH: same as above w/min Sltstn as above, no odor, ns.

SH: It-med gry, silty, slt carb, firm, fissile; some Sltstn: It gry, arg,

slt carb, firm, friable, no odor, ns.

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

silty, min frac por, no odor, ns.

SH: It-med gry, vry silty, slt carb, firm, fissile.

LS: crm/lt-med brn, micro-fn xtal, foss frags/min fusin, some silty,

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

silty, some chalky, some arg, min crm chert, min ppt in-xtalffrac

zone 3332

w

por, no odor, ns.

_—
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1428)

LS: crm/lt-med brn, micro-fn xtal, foss frags/fusin/ool, some silty,
st chalky, 12 pcs wippt-med in-xtalf/in-ool por wilt brn staining and
fo, yel flor, no odor, gsfo.

C zone 3347

(1443
| |

LS: ermlit-med brnilt gry, micro-med xtal, foss frags/few ool pcs, some silty, sit

| chalky, 6 pes in 30 min and 4 pes in 60 min smpls wippt-med in-xtaliin-ool por, yel

flor, no odor, sfo.

T
D zone 3354 ]

(-1450)

LS: ermilt brnimed gry-brn, micro-med xtal, foss fragsfool, some siltylsndy, some
vry chalky, 8 pcs wippt-crs in-xtaliin-ool por wisfo, yel flor, no odor, ssfo; SH:

med-dk gry, silty, carb, firm.

) LS: ermilt-med brnflt gry, micro-med xtal, foss frags/min ool, some silty/sndy, some

vry chalky, 4 pcs wippt-fnin-xtal por wisfo, yel flor, no odor, ssfo.

LS: ermlit-med brnilt gry, micro-med xtal, foss fragslerinidense ool, some
silty/sndy, 1 pcs wippt-fn in-xtal por wisfo, dull yel flor, no odor, ssfo.

LS: ermllt-med brnigry, micro-med xtal, foss fragslool, silty/sndy, some arg, min

ppt-fn in-xtal por, no odor, ns.

SH: It-med gry, some vry silty, st carb, soft-firm, fissile.

LS: ermlit brnllt gry, micro-med xtal, foss fragsicrinidense ool, some siltyisndy, 3
pcs wippt-med in-xtalfin-ool por wisfo, dul yel flor, no odor, ssfo.

LS: crmilt brnilt gry, micro-med xtal, foss fragsifusinicriniool, some silty-sndy, min

ppt-fn in-xtal por, no odor, ns.

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

| LS: crmlit brn, micro-med xtal, foss fragsiool, siltylsndy, ppt-med in-xtallin-ool por

and med-crs oo-castic por, 1 pes in 30 min and 2 pes in 60 min smpls wiin-xtal por

wisfo, no odor, ns.

N
E zone
3380 (-1476)
= tq { )
‘-"“—-—_
— F zone 3398]
i 3
[ ROP ' 9491’ 10
] Total Gas l l 100)
¢

CFS @3330'
30"/60"

CFS @3346'
30"/60"

CFS @337%'
30"/60"

CFS @339%'
30"150"

CFS @340%'
30"/60"




2408 1-1504) LS: It-med brn/gry, micro-med xtal, some foss frags/ool, silty/sndy,
< some chalky, min ppt-fn in-xtal por med-crs oo-castic por, no odor,
ns.
LY . .
)] LS: crm/lt brn/lt gry, micro-med xtal, some foss frags/fusin/min
/ ] ool, silty/sndy, some chalky, min ppt-fn in-xtal por, no odor, ns.
Muncie Cr ] — 3
:42203n21354234:; D — '. — * SH: med-dk gry, some silty, slt carb, soft-firm, fissile. ggl%%?4sol
{(-1529) LS: crmlit-med brnigry, micro-med xtal, foss fragsfabund ool, silty/sndy, some
chalky, 2 pes wifn-ers in-xtalloo-castic por wisfo, dul yel flor, st odor, sfo.
[ LS: ermilt brn, micro-med xtal, foss fragslool, siltylsndy, 23 pes in 30 min and 16
pes in 60 min smpls wifn-crs in-xtaliin-oolloo-castic por, gd odor, yel flor, gsfo.
CFS @3448'
| zone % SH: dk grylblk, some silty, carb, firm, fissile. 30..5%.
=t
3451 (-1547)] =° LS: ermilt brn, micro-med xtal, foss fragsfabund ool, siltylsndy, 17 pes wifn-crs
e‘ in-xtaliin-ooloo-castic por wisfo, yel flor, cup odor, gsfo.
y LS: same as above wM2 pcs wisfo in 30 min and 10 pes in 60 min smpls.
~ J zone 34651y LS: crm/lt brr!, mlcr(.)-med xtal, fos.,s fragsiool, some silty/sndy, 11 CFS @3465'
(-1561) pcs witn-crs in-xtalfin-ool/oo-castic por wisfo, yel flor, odor, gsfo. | 30"s0"
A Andy's Mud Check #2 @
| LS: crm/lt brn, micro-fn xtal, no foss frags w/some ool pcs, some | 3482'02/0315 09:30am
; i silty/sndy, 8 ool pcs wifn-crs in-oolfoo-castic por, gd odor, dul yel |wt vis pH chl
flor, sfo. 9.3 49 100 4000
Stark  3482] gl'zt Lfg
< (-1578)— :
~, DN . . .
= K zone 34887 SH: It-dk gry/bm, silty, slt carb, firm, fissile.
CFS @3490'
5 ¢ (-1584) 30"160"
] B | | LS: crmilt brn, micro-fn xtal, min foss frags wisome abund ool pcs, some
| [ silty/sndy, 5 pcs in 30 min and 3 pes in 60 min smpls wifn-crs
[ \ in-xtallin-oolfoo-castic por wisfo, slt cup odor, dul yel flor, sfo.
P (’ L zone CFS @3500°
{ (Hertha) —+— LS: crm/lt brnilt brn-gry, micro-med, some foss frags/ool, some 30"160"
} . 3\?02 l('1593)_ _| silty/sndy, some chalky, min pptfn in-xtalffrac por, 2 pcs w/ppt-fn
f A por wisfo, dul yel flor, no odor, ssfo.
3 LS: ermilt-med brnilt gry, micro-med xtal, min foss fragslool, siltylsndy, 2 pes
) F_"KC_ S i —— wifn-med in-oolioo-castic por wisfo, dul yel flor, no odor, ssfo.
N 3516, = —— SH: med-dk gryimin dk red brn, some silty, slt carb, some pyritic, firm, fissile. CFS @3518"
lr (-1612) — 30"160"
\ <' == : LS: ermllt brn, micro-med xtal, min foss frags/fusin widense abund ool pes, some .
\ et silty/sndy, some chalky, mostly dense w7 pes wippt-med por wis blk tar oil, dul DST1) 3538-3564
a yelflor, no odor, sfo. Arbuckle
. . First Arbuckle DST attempt:
SH: med-dk gry/dk red brn, silty, carb, firm, fissile. Packer failure, Raised
T 0 Bemem—/m——= . . . packer seat area up hole and
ey DST #2 — LS: crm/lt-med brn, micro-fn xtal, min foss frags, min frac por, no | useda SHpackerfor2nd
o — odor, ns. DST attempt.
pJ : SH: It-dk gry/lt gry-greenfred brn/fmustard yel, some silty, min glau,
5. slt carb, firm, fissile; some LS wiblk tar oil, no odor. Andy's Mud Check #3 @
b Y % 3564' 02/04/15 07:30am
T . DST #1—'3' wt vis pH chl
} e SH as above w/min SS pcs; SS: gry wiblk flakes, vff, sr-wr, ;9:;;1 EEN?-'-” 5000
. . [l
Arbuckle » friable, no odor, ns. Some LS pcs wiblk tar oil. 80 1
{l | e | 3560
¥ ! g I e DOLQ: ermilt-med brn, micro-fn xtal, silty/sndy, ppt-fn wisome crs in-xtal por,
: —(-1656 approx 10-15% of smple wisfo, yel flor, stg cup odor, vgsfo. 9 SS clusters: It grylit | CFS @3564"
~ : || brn, gtz, f-m, sr-wr, hard, friable, sfo, yel floricut, stg odor, vgsfo. 30"60"
ATy DOLO: crm/lt-med brn, micro-fn xtal, grainy/sndy, some It gry
LA I chert, 40-50% of tray w!sfo, mostly pptfn w/some fn-crs in-xtal por
mm———— = wisfo, yel flor, strg odor, vgsfo. ggﬂsﬁ%gsm'
) DOLO: crm/lt-med brn, micro-med xtal, grainy/sndy, It gry/dk brn
I chert, apprx 40-50% of tray wisfo, ppt-fn in-xtal por w/min med-crs,
yel flor, strg odor, vgsfo.
: DOLO: wht/crm/lt brn, micro-med xtal, grainy/sndy, min glau, whtilt | CFS @3592"
R gry chert, apprx 40-50% of tray wisfo, pptfn in-xtal por wisome 307160
med-crs, yel flor/cut, strg odor, vgsfo.
- =4
ROP 10 -
Total Gas 100 DOLO: same as above, w/approx 20-25% of tray w/sfo, good odor, DSTZ) 3510-3564
. Arbuckle
05145160190
o . . 1st) weak surface blow built
DOLO: same as above, approx 20-25% of tray w/sfo, oil above is | to1" weak surface BB died
brn, this smpl also has some blk oil, some fluid some tar, good in 15 min, ]
odor. vasfo. 2nd) weak surface built to
' Ve 2.75", no BB.
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DOLO: same as above, approx 20-25% sfo, some blk fluid oil
some blk tar, gd odor, vgsfo.

DOLO: same as ahove wisome wht fn grained chalky friable Dolo,
oil show as above, 20-25% wisome brn and blk fluid and tar oil,
little stronger odor.

DOLO: ermilt brn, micro-med xtal, grainy/sndy, min wht chert, apprx 20-25% of tray
wisfo, fluid dk brn wisome blk fluid and blk tar, ppt-fn in-xtal por wisome med-crs,
good odor, vgsfo.

DOLQO: same as above wiwhtilt brn ool Dolo wiwht ool chert, approx 20-25 of tray
wisfo, fluid brniblk wisome blk tar oil, por as above wimed-crs oo-castic por, good
odor, vgsfo.

DOLO: whticrmilt brn, micro-med xtal, grainyfsndy, some whtilt gry/lt brn chert,
apprx 20-25% of tray wisfo, oil dk brn and blk wfsome blk tar, fn-med in-xtal por
wisome med-crs, gd odor, vgsfo.

DOLO: same as above, approx 20-25% of tray w/sfo, oil dk brn/blk
w/blk tar, gd odor, vgsfo.

DOLO: same as above wiapprox 10-15% of tray w/sfo, oil show as
above, gd odor, vgsfo.

DOLO: same as above w/some med-crs oo-castic por, wht/It
brn/dk gry chert wisome ool, approx 10-15% of tray wisfo, gd odor,
vgsfo.

DOLO: erm/It brn, micro-med xtal, grainy/sndy, wht/lt gry chert,
min pyritic, ppt-fn in-xtal por w/some med por, approx 5-10% of
tray wisfo, gd odor, gsfo.

DOLO: crm/lt brn, micro-med xtal, grainy/sndy, wht/lt gry ool chert,
ppt-fn in-xtal por w/some med, 31 pcs wisfo widk brn oil w/blk tar,
yel florfcut, gd odor, gsfo.

DOLO: same as above, min pyritic, 29 pcs sfo, dk brn wiblk tar, gd
odor, gsfo.

D @ 3730'.

ISIP 10358
FFP 47-564

FSIP 8734

HP 1767-17414
Recvd: 15'0,30' OCM
{5%0).

CFS @3730'
30"/60"




