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DATE 7:00 AM DEPTH REMARKS
2-17-16 o' Spud @ 5:30 pm. Plug down @ 10:00 pm. Drilled out plug @ 6:00 am on 2-18 w/ Hybrid bit
2-18-16 290’ Cut 290" in last 24 hrs. Dev.: 1° @ 1519’
2-19-16 2,470 Cut 2,180' in last 24 hrs; 22.75 hrs drlg. Dev.: 0.5° @ 2520'
2-20-16 3,230 Cut 760" in last 24 hrs; 22.5 hrs drlg.
2-21-16 3,866 Cut 636" in last 24 hrs; 22.25 hrs drlg. DST #1 @ 3905’
2-22-16 3,925 Cut 59' in last 24 hrs; 25 hrs drig. DST # 2 @ 3970'
2-23-16 4,022 Cut 97" in last 24 hrs; 45 hrs drig. DST #3 @ 4036'. Bit trip @ 4084' (changed to PDC)
2-24-16 4122 Cut 100" in last 24 hrs; 4.5 hrs drlg. RTD 4425’ @ 4:05 pm. Ran electric logs.
2-2h-16 4 425" Cut 303" in last 24 hrs; 8.75 hrs drlg. Ran production casing
Remarks

Murfin Drilling used, for the first time, a Baker Hughes Hybrid bit, type HP624. This bit combines 2 roller cones and
4 PDC blades. It was used to drill the 7.875" hole from base of surface casing to 3905". Bit had a hole on its side
when it was pulled.

The electric log measurements correlate from even to 2' lower to the drilling measurements.

Formation tops and lithology on this report have been corrected to the electric log.

The drilling samples were deposited at the Kansas Geological Survey office in Wichita.

Respectfully submitted,

Robert L. Milford

Drill Stem Test Charts Drill Stem Testby Trilobite Testing, Inc.
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SAMPLE DESCRIPTIONS REMARKS
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| Call depth 2700" @ 1:05 pm on 2-19-16

Mud displaced from 3104' to 3115

"| Morgan Mud check @ 3230": 78 Vis,
8.6 Wt, 5.6 WL, 600 ppm Chl, 2# LCM

Samples start 3320' @ 8:17 am on 2-20-16
10" wet & dry samples

[ Sh: I+-drk gry (some calc), some red-brn, w/ tr
5d: It gry-It grn, fn-vry fn grain, calc, some shly,
soft-semi brittle, pr vis por, NS

i

V=

Sh: A.A. w/ incrs red-brn (some soft & gummy), tr
5d: A.A. pr vis por, NS

Foraker 3340' (-628)EL |

[~ LS: crm-brn w/ some wh, fxIn, fos in prt, some
shly, sub chky-prtly dns w/ some chky, pr por, NS

LS: wh-brn, fxln, fos in prt, tr cht (crm), sub
|~ chky-prtly dns w/ some chky-vry chky, some pr-fr 7
fos-pin point por, NS, w/ scat Dol LS: tan, fxln,

prtly dns, pr por, NS

[~ LS: crm-gry w/ some wh, fxIn, fos in prt, some
shly & mottled, sub chky-prtly dns w/ some chky-
vry chky, pr por, NS

[~ LS: crm-gry w/ some wh, fxIn, fos in prt, sli chty ]
(crm-gry), shly & mottled in prt, sub chky-prtly
dns w/ some chky, pr por, NS

[~ LS: AA., prpor, NS

Sh: gry (some calc) & red-brn (some sdy), w/ some
grn (some soft & gummy)

[~ Sh: It gry (some soft & gummy), med gry & red-
brn (some sdy), small amnt Sd: It gry, fn-vry fn
grain, calc, shly, soft-semi brittle, pr vis por, NS

[~ Sh: It gry-It grn (some soft & gummy), med gry
(some silty & calc), red-brn (some sdy)

3350

~
L&)

75 R

Cn

iz}

3400

LS: erm-gry, fxIn, fos in prt, some blk mineral
inclusions, sub chky-prtly dns, pr por, NS
[~ Sh: gry (some soft & gummy), some red-brn

LS: A.A. w/ dcrs mineral inclusions, pr por, NS
| Sh: It-med gry (some soft & gummy) & red-brn |
(some silty), w/ tr Sd: crm-It gry, fn-vry fn grain,
shly, soft-semi brittle, pr vis por, NS, no fluor, no
cut, no odor

| [~ LS: crm-brn, fxIn, some shly (red-brn, mottled),
sub chky-prtly dns, pr por, NS

Sh: red-brn (some soft & gummy) & gry, tr Sd:
[~ ALA., prvis por, NS

— 3450

I ' I LS: wh-It gry, fxIn, sli fos, sub chky-prily dns w/
| some chky, pr por, NS

LS: crm-It gry, fxIn, sli fos, sdy in prt (vry fn
grain sd), sub chky-prtly dns, pr por, NS

I | I LS: crm-It gry, fxIn, mstly sdy (vry fn grain), sli
[ fos, sub chky-prtly dns, pr vis por, NS

Sh: gry, some red-brn (some soft & gummy, some
sdy), some Sdy Sh-Shly Sd: med gry, pr vis por,
NS, & small amount Sd: It gry, fn-vry fn grain,
|~ calc, sli shly, semi brittle, pr vis por, NS
Sh: A A.w/ tr 5d: It gry, fn-vry fn grain, shly in
prt, soft-semi brittle, pr por, NS, no fluor or cut
[~ LS: crm-tan, fxIn, sli fos, sub chky-prtly dns, pr
por, NS
Sh: drk gry w/ tr Blk Carb
[~ LS: crm-tan, fxIn, sli fos, sub chky-prtly dns, pr
por, NS
Sh: It gry (mstly soft & gummy), med gry, some
— red-brn (some soft & gummy)

~
L&)

Stotler 3499' (-787) EL

3500

LS: crm-gry, fxIn, fos in prt, sub chky-prtly dns,
pr por, NS

Sh: It-med gry (some calc), small amnt red-brn

I | I LS: crm-gry, fxIn, fos in prt, sub chky-prtly dns
| [~ w/ some chky-vry chky, pr por, NS

Sh: It-med gry, some red-brn

m

3550

- LS: crm-It gry, fxIn, fos in prt, sub chky-prtly dns —
w/ some chky-vry chky, some pr-fr fos por, NS
LS-Dol LS: wh-tan, fxIn, fos in prt, sub chky-prily
— dns w/ some chky-vry chky, pr vis por, NS

LS-Dol LS: wh-tan, fxIn, fos in prt, tr cht (tan),
sub chky-prtly dns w/ some chky-vry chky, pr-fr

| — fos por, NS

Sh: red-brn (some soft & gummy) & gry-grn

Cn

LS: wh-It gry, fxIn, sdy in prt (vry fn grain), fos in
prt, sub chky-prtly dns w/ some chky-vry chky,
[~ mstly pr w/ tr pin point por, NS

Sh: red-brn (some soft & gummy), some gry-grn

LS: wh-It gry, fxIn, fos in prt, some sli shly, sub
chky-prtly dns w/ some chky, pr w/ tr fos-vug
por, NS
[~ LS: gry-brn, fxIn, prtly dns, pr por, NS

3600

Cn

Siltstone: red-brn, brn, gry, calc
| LS AA, NS

Sh: red-brn (some soft & gummy), tr Sd: It gry,
fn-vry fn grain, calc, semi brittle, pr vis por, NS

Topeka 3631' (-919) EL

LS: wh-tan, fxIn, fos in prt, some shly (red-brn,
mottled), sub chky-dns w/ some chky-vry chky, pr
| w/ tr fr fos-pin point por, NS

LS: wh-tan, fxIn, fos in prt, sub chky-prtly dns w/
some chky-vry chky, pr por, NS

Cn

3650

LS: wh-tan, fxln, fos in prt, vry chky-prtly dns, pr
| _por, NS

Sh: red-brn (some soft & gummy, some sdy) & grn

~
L&)

| LS: wh-tan, fxIn, fos in prt, vry chky-prtly dns, pr |
w/ some fr fos-pin point por, NS

LS: A.A., NS

LS: wh-crm, fxIn, fos in prt, vry chky-prtly dns,
pr w/ some fr fos-pin point por, NS

3700

[ Ls:AA, NS

~
L&)

[ Ls: A.A.w/ dcrs amnt of wh, chky-vry chky, pr
por, NS

Sh: Blk Carb

LS: tan-brn, fxIn, prtly dns-dns, pr por, NS

| Sh: It gry, w/ 5d: |t-med gry, fn grain, cale, shly,
soft-semi brittle, pr vis por, NS

Sh: red-brn (some soft & gummy), some grn

| (mstly soft & gummy), w/ some Sd: It gry-It grn,
fn-vry fn grain, calc, some shly, semi fri-semi
brittle, pr vis por, NS

| LS: wh-tan, fxIn, sli fos, vry chky-sub chky w/
some prtly dns, pr por, NS

Cn

3750

Added 2,000# weight on bit fo increase ROP

~
L&)

| Sh: red-brn (some soft & gummy), some gry & grn _|

LS: wh-tan, fxIn, sli fos, vry chky-prtly dns, pr
por, NS

Oread 3784' (-1072)EL |

Sh: grn (some soft & gummy) & gry
LS: wh-crm, fxIn, sli fos, vry chky-prtly dns, pr
por, NS
[~ LSt wh-crm, fxIn, sli fos, vry chky-sub chky w/
some prtly dns, pr por, NS

DST#1 3825'-3905' Toronto-LKC 'C' zn
IF: blow built to 2" IST: no blow back
FF: blow built to 1.5" FSI: no blow back —
Rec: 232' TOTAL FLUID:

45' OCM (2% G, 38% O, 60% M)

63' OCM (5% G, 23% Q,72% M)
124' OCM (7% G, 11% O, 82% M)
IFP: 21-97#/45" ISIP: 1265#/60"
FFP: 103-130#/45" FSIP: 1255#/60" |

Heebner 3828' (-1116) EL___|

| LSt wh-crm, fxIn, sli fos, vry chky-prtly dns, pr
por, NS

LS: wh-tan, fxIn, sli fos, tr calcite, vry chky-prtly
| dns, pr por, NS

3800

LS: wh-tan, fxIn, sli fos, vry chky-prtly dns, pr
por, NS

LS: gry-tan, fxIn, prtly dns, pr por, NS
| Sh: Blk Carb

Cn

LS: tan-brn, fxIn, sli fos, prtly dns, pr por, NS

5' smpl @ 3835’

Sh: It gry (mstly soft & gummy), med-drk gry,
[~ red-brn (some soft & gummy)

Sh: AA

3850

Toronto_3856' (-1144) EL

[®Ls: crm-It gry, fxIn, fos in prt, sub chky-prly dns,
— pr fos por, tr med-drk brn sptd-patchy stn,
SSFO, no odor

Sh: red-brn (some soft & gummy), some gry & grn

“| Morgan Mud check @ 3866': 69 Vis,
9.1 Wt, 5.2 WL, 600 ppm Chl, 2# LCM

Lansing 3872" (-1160) EL

Cn

y
1iN]

L# 150

LS: crm-It gry, fxIn, fos in prt, some shly (red-
brn, mottled), sub chky-prtly dns, pr por, NS
® LS: wh-tan, fxIn, sli fos, sub chky-prtly dns w/
some chky-vry chky, pr w/ tr fr vug por (barren),
8-10 pcs w/ brn sptd-patchy stn, NSFO, no odor
LS: AA., prpor, NS

Sh: red-brn, some gry & grn Ran 30 stand short trip prior to DST #1

Circ. hole for 90 min. after short trip
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3900

3950

4000

4050

4100

4150

4200

4250

4300

4350

4400

4450

[®Ls: wh-tan, fxIn, fos in prt, sub chky-prtly dns,
pr w/ some fr fos por, fr It brn patchy w/ cpl pes
sat stn, SSFO, no odor.

LS: wh-crm, fxIn, sli fos, chty (wh-org), sub chky-
pritly dns w/ some chky-vry chky, some pr-fr fos-
pin point por, NS (incrs amnt of chert, mstly tan-

org, in lower portion of zone)
[~ Sh: red-brn & gry-grn

w/ some chky, pr por, NS

L LS: wh-tan, fxIn, fos-ool (small) in prt, sub chky-
prtly dns w/ some chky, some patchy oolmoldic
por, NS, w/ small amnt of Sd: wh-crm, vry fn
|_grain, fri-semi brittle, pr por, NS

Sh: tan (cale), red-brn, gry, grn

LS: wh-tan, fxIn, ool-fos in prt, some shly (brn-
reddish, top of zn), tr pyr, sub chky-prtly dnhs w/
some chky-vry chky, some pin point & patchy
oolmoldic por, NS
LS: wh-It gry, fxIn, fos-ool in prt, chty (It gry-
blk), sub chky-prtly dns w/ some chky, fr-gd
intrprtical-vug por, scat It-drk brn sub sat-sat
| stn, GSFO (some bleeding), strong odor (sour)

brn mstly patchy stn, S-FSFO, fr odor (sour)
Sh: Blk Carb (tr amnt)

L LS: tan-brn, fxIn, chty, prtly dns, pr por, NS
Sh: red-brn (some soft & gummy), some It gry
(soft & gummy), med gry & grn

[~ LS: wh-crm, fxIn, fos in prt, sub chky-prtly dns
w/ some chky-vry chky, pr w/ tr fr fos-pin point
por, NS

[~ LS: A.A., pr fos por, NS

LS: brn, fos (fusl), sub chk-prt dns, pr por, NS
— Sh: tan-gry (soft & gummy) w/ some red-brn
(soft & gummy)

Sh: mstly red-brn (some soft & gummy)

[®Ls: wh-It gry, fxIn, fos-ool in prt, sub chky-prtly
— dns, pr-fr intrprtical por, fr amnt [+-med brn

Sh: mstly red-brn
| Sh: red-brn (some soft & gummy), some gry-grn

LS: wh-It gry, fxIn, fos-ool (small) in prt, sub
— chky-prtly dns w/ some chky, pr por, NS

LS: erm-It gry, fxIn, sli fos, some shly (red-brn,
| mottled), sub chky-prtly dns, pr por, NS

LS: AA.

[ Sh: red-brn & It gry (both w/ soft & gummy)
Sh: red-brn (some sdy), some gry-grn

Sh: AA.

| LS: crm-It gry, fxIn, sub chky-prtly dns, pr por,
NS

Sh: red-brn (some soft & gummy), some gry-grn

Sh: AA.

L LS: crm-It gry, fxIn, sli fos, some shly (red-brn,
mottled), sub chky-prtly dns, pr por, NS

[~ Sh: red-brn, small amnt gry

- LS: crm-It gry, fxIn, sli fos, some shly (red-brn,
mottled), sub chky-prtly dns, pr por, NS

—brn & It gry
Sh: red-brn (some calc)

Sh: AA.

® LS: crm-tan, fxIn, fos-ool in prt, sub chky-prtly
dns, pr por, 1 pc w/ It brn patchy stn (cavings?),
| NSFO, no odor, w/ small amnt Sdy LS, crm-gry,
fn grain sd, semi fri, pr vis por, NS

Calc Sh: It gry & red-brn, w/ Sh: red-brn

Calc Sh & Sh: A.A.

Sh: med gry (some calc), w/ small amnt red-brn

- LS: crm-brn, fxIn, fos in prt, sub chky-prtly dns,
pr por, NS

Shly LS: gry, hrd, sli gritty, pr por, NS, w/ mstly
— Calc Sh: med gry

Calc Sh: med gry w/ some Shly LS: A.A.

Sh: med-drk gry w/ some I+ gry (soft & gummy)

Shly LS: gry
[~ Sh: A.A. (no Blk Carb)

| Sh: AA

LS: crm-drk fan, fxIn, sli fos, sub chky-prtly dns
w/ some chky, pr por, NS

Sh: med gry & grn (some It grn, soft & gummy)

[~ LS: crm-drk fan, fxIn, sub chky-prtly dns, pr por,
NS

— Sh: gry-grn, small amnt red-brn

LS: wh-tan, fxln, sli fos, sub chky-prtly dns w/
some chky, pr por, NS

Sh: gry, grn (some soft & gummy), red-brn (some
soft & gummy), w/ tr Sdy Sh: grn, fn-med grain
sd

Sh: red-brn (some soft & gummy, some sdy), gry,
grn (some sdy), w/ tr Sd: clr, fn-med grain, sil,
semi fri, pr-fr por, NS
[~ LS: crm-tan, fxIn, sub chk-prt dns, pr por, NS

Sh: A A.w/ incrs Sdy Sh: red-brn, & small amnt
| Sd: A.A., semi fri-brittle, pr-fr por, NS

Sh: red-brn (some soft & gummy), grn, gry, w/
| Sdy Sh: red-brn, fn-med grain sd, & small amnt
5d: clr, fn-med grain, some shly (red-brn), sil,
semi fri-brittle, pr-fr por, NS

Clay: crm-tan, some sli sdy

fn-med grain, some shly, soft-semi brittle, pr vis
por, NS, & some Sh: red-brn, gry, grn

Chert: wh-crm, fresh & weathered, fr-gd por in
- weathered, NS

| Chert: AA.

| Chert: wh-crm w/ some yell, fresh & weathered,
fr por in weathered, NS

AA.

LS: crm-It gry, fxIn, fos in prt, sub chky-prtly dns

[®Ls: A.A. w/ some fr-gd fos-vug por, vry scat-scat

Sh: red-brn (some soft & gummy), some gry & grn

patchy-sub sat w/ some sat stn, S-FSFO, sli odor

| Sh: It gry (mstly soft & gummy), red-brn, gry, grn _|

Sh: red-brn, some grn & gry, some Calc Sh: It red-

Sh: A.A. w/ some Calc Sh: It-med gry & small amnt

B Sdy Clay: crm, fn-med grain sd, w/ Sd: crm-It gry, ]

- LS: crm-tan, fxIn, prtly dns, pr por, NS, w/ Chert:

Pipe Strap @ 3905": Strap long 0.52"
Straight Hole Survey @ 3905': 1° Dev.

Replaced Hybrid bit with button bit @
3905'. Hybrid bit had hole in side. Samples |
had become poorer with Hybrid bit.

Morgan Mud check @ 3926": 55 Vis,
| 9.2 Wt, 5.6 WL, 800 ppm Chl, 2# LCM

VSR: one bounce on drill string

_| DT #2 3942'-3970' LKC 'G' zn
IF: BOBin 475" IST: 4" blow back
FF: BOB in 5.25" FSI: 2" blow back
Rec: 500" GIP & 1,200' TOTAL FLUID:
Dumped 41' SMCGO (10%6, 86%0, 4%M)
Rev out 1,035 fluid & rec about 10 bbls in
vac truck of possible 15.13 bbls. Smpls
every 2", for 24", Smpls 2"-12": GMCO
(15%6G, 75%0, 10%M), Smpl @ 14": MWCO
(871:6, 407DFO, 10%0 mix, 320/uw, 10°/uM),
Smpls 16"-24": OMCW (2%6, 25%0 mix,
52%W, 21%M), Dumped 124’ OWCM (4%6G,
6%0, 29%W, 61%M) below circ sub.

Oil Gravity 28° APT

Chl ppm: 25,500 DST. 800 Mud

H25 gas: mstly about 20 ppm

IFP: 41-335#/30" ISIP: 1278#/60"
FFP: 327-526#/30"  FSIP: 1276#/60"
Schmidt Engineering breakdown of the vac
truck fluid was 9.5 bbls of total fluid: 6 BO
(63%) & 3.5 bbls Wir w/ 5-10% O&WCM.

5' smpl @ 4015

Morgan Mud check @ 4021": 60 Vis,
9.0 W+, 5.2 WL, 800 ppm Chl, 3# LCM

DST #3 4003'-4036' LKC 'T' zn
IF: blow built t0 0.125", then died at 40"
FF: no blow
Rec: 4' Mud w/ oil spots (3% O, 97% M)
IFP: 15-17#/45" ISIP: 788#/60"
FFP: 17-194/30" FSIP: 739#/60"

B/KC 4079' (-1367) EL

Ran a PDC @ 4084 & control drilled ROP

_| Morgan Mud check @ 4084": 57 Vis,
9.0 W+, 5.2 WL, 800 ppm Chl, 2# LCM

Pawnee 4173' (-1461) EL

1__Cherokee 4264' (-1552) EL 4

Miss. 4387' (-1675) EL

R.T.D. 4425' (-1713)
LT.D. 4427 (-1715)

“| Ran 15 stand short trip @ 4425' after CFS. |
Circ. hole for 90 min. after short trip

7| Pipe Strap @ 4425": Strap long 0.84"
Straight Hole Survey @ 4425": 1° Dev.




