GRAND
MESA OPERATING COMPANY

(316 265-3000 1700 N. WATERFRONT PAaRKWAY
BLDG. 800
WICHITA, KANSAS B7206-551 4

Fax: (18] 2B5-3455

Scale 1:240 (5"=100") Imperial
Measured Depth Log

Well Name: #7-31 Phelps
Location: 1035'FSL, 935'FWL, 31-13s-31w, Gove County, Kansas
License Number: API: 15-063-21871 Region: Maurice NE
Spud Date: 10-12-2010 Drilling Completed: 10-19-2010
Surface Coordinates: Lat: 38.876253
Long: -100.812873
Bottom Hole Coordinates: Vertical hole

Ground Elevation (ft): 2948’ K.B. Elevation (ft): 2953
Logged Interval (ft): Surface To: 4777 Total Depth (ft): 4779
Formation: Mississippian (Spergen) at RTD
Type of Drilling Fluid: Chemical
Printed by MUD.LOG from WellSight Systems 1-800-447-1534 www.WellSight.com

GEOLOGIST

Name: Steven P. Carl
Company: Grand Mesa Operating Company
Address: 1700 N. Waterfront Pkwy Bldg #600
Wichita, Kansas 67206

COMMENTS

Contractor: Murfin Drilling Company Rig #24
Surface Casing: 8 5/8" set at 211" w/165sx
Mud by: MudCo - Engineer - Reid Atkins
DST's by: Trilobite Testing Inc.

Logs by: Weatherford (DIL, CN-CD, ML)

LTD = 4777ft.

DST and Log data did not support further testing of this well and it was therefore plugged and abandoned on
October 19, 2010.

FORMATION TOPS AND STRUCTURAL POSITION

FORMATION SAMPLE TOPS LOG TOPS
Depth Datum Depth Datum

Stone Corral 2436'  +517 2436'  +517
B/Stone Corral 2459  +494 2457  +496
Heebner Shale 3952'  -999 3950" -997
Lansing 3998" 1045 3996' -1043
Muncie Creek Shale 4159' 1206 4156" 1203
Stark Shale 4250" 1297 4248' 1295
Marmaton 4355' 1402 4355' 1402
Upper Fort Scott 4460" 1507 4459' 1506
Little Osage Shale 4491" 1538 4489' 1536
Johnson Zone 4591" -1638 4591" 1638
Morrow 4416" -1663 4617" 1664
Mississippian 4735' 1782 4734' 1781
RTD 4779" 1826

LTD 4777' 1824

Rate of Penetration
ROP (minift) —
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Samples start at 3800'

LS-It tan, md xIn, mealy, sltly chalky matrix, sm pure chalk, med crush,

7| sparry, sm Irg cale xtls, v foss-misc/bryzierin, rare clr chert, print xin por,

no odr, ns.

| Ls-mostly as above, mealy, chalky, incr pure chalk, incr chert-gry,

opaque, SH-med gry, mostly soft, blocky, sm med hard, fissile, sm tiny

" flecks of biotite.

LS-It tan, fn xIn, grainy, uniform, med-ditf crush, nvp, sm LS-gry, transgr

| wifoss-crin, abund Chert-gry, opague.

] LS-med tan, md xin, grainy, mealy, med crush, foss- misc/brach, abund
| chert as above, nvp, ns. few pes SH-drk gry, uniform.

SH-blk, carb, present in 3850 smpl.
SH-It gry, v sandyisilty, vin grn, arg, rounded pes in smpl, soft/friable, few

pes fairly clean, nvp, no odr, ns. Several LS's as above, incr in LS-gry, vin
xIn, dense, uniform, nvp.

Mudstn-It brn, silty, smple cup water muddy gry/brn.

C|Ls-md-it gry, fn-med xIn, abund foss-crin/fus, sm sparry, abund pure

chalk, nvp, ns.

Mudstn-med red/brn, silty, v soft, cup water muddy brn,

| Mudstn as above.

LS-It tanigry, fn-med xIn, grainy, sm spar, v foss-crin/fus, rare ool, chalky,

7| sm LS-med gry, dense uniform, few pcs SH-vdrk gry/blk, carb.

Mudco: 3877
Wt: 8.8

Vis: 62

Yield: 20

pH: 10

Filt: 8.8
Chlor: 2000
LCM: 2




"}. =00 ||
T — LS-as above, incr pure chalk, no odr, nvp, ns.
———c |
. — ]
—— LS-mostly It tan, fn xIn, dense, abund chalk, mostly uniform, few pcs
—T—0T— | | |LS-mottled gry widrk min/foss-crin inclu, few pes chert-it grylopaque, no
— S odr, nvp, ns. Few pes drk gry waxy SH.

N T 2 T ] LS-mostly It tan, fn xIn, as above, influx of LS-med-It gry, med xin, sm
Y — | large calc xtls, mottled, foss, med crush, few w/pr-fr int xIn por, no odr,
2 Oread — ns.
pd ===

| _.“ — LS-It tan, fn xIn, mostly dense, mottled, foss-crin/bryz, abund pure chalk,
‘{ — "I nvp, ns.

——
/ T—— ] o/
3950 =t | As above, 80% pure chalk.
{ > | SH-blk, carb, waxy to few brittle, blocky. Present in 3970 smpl. Not
Heebner %: present in 3960.
3952 T
-999 = —1 1
I) SH-gry, sm red, silty, soft, muddy, sticky, abund chalk, LS-It gry/tan, md
1 xIn, mealy, foss-crin, drk min/foss inclus, scat pr int xIn por, ho edr, ns.
| smpl water It muddy gry.
Toronto ===
3974 E —— Tl L:IItk qn'ﬂcrn;, l|;|'|d_xln. s:.\arryr, sltly oolhi?tss-crinfbryz.'fus md-diff crus:.
_ —C=0—T chalky, few drk min occlus, few pes chert-gry, opaque, nvp, no cup odr,
1021 N === a4
———1 | SH-predom red, sm gry, few blk/carb, brittle,
: I ==—=1
o fintLansin .| =-:-:.o"—_“ LS-It grylcrm, fn xin, foss-bryz/fus/brach, sm ool, dense, med-diff crush, v
31909:E == | chalky, few pos chert-gry, apaque, nvp, nofluor, no odr, ns.
- o T
T T
—o— ] LS-mostly as above, incr uniform matrix, much chalk, nvp, ho odr, ns.
===

< —— i

\‘ | | LS=crm, fn xIn, mostly uniform, chalky, few oel, nvp, no cup odr, ns.
bt
v i
£ — —=—1 | SH-brn/redigry, few pes blk.
g == i
i’ E= LS-It erm-tan, mostly fn xIn, sm med xIn, grainy, foss-misc, sltly ool, sm
< === chalk, drk min stn stylo, few pes per tray widd oil stn along frac faces,
( 5 T T "] cuts wht in acetone, no matrix por, no cup odr, no fluer, nsfo.
:I='.¢=:|§__
P 4060 [ —— ' )
C zone ———_| | LS- as above, denser, mostly uniform matrix, decr foss/ool, nvp, no cup
4050 —— || odr, ns, sm SH-gry, waxy.
-1097 —— | Ls-crm, tn xin, mostly dense, uniform, rare foss-fuslerin, decr chalk, few
lr 1 T = T || stylo widrk min stn, does not cut, no cup odr, nvp, nsfo.
LY Plattsburg = : = T
—o—_- ||
rd —_——— ) ’ .
4 ————q | |LS-ittan, micro-fn xin, n_'lostly dense, uniform, rare profus ool w/pr-fr int
——T ool por, sm ool w/spar filled por, no cup odr, no fluor, ns.
T ann
4 E zone ==
10an LS-It tan/crm, micro-fn xIn, mostly uniform, sm grainy, sm foss, sm chalk,
4082 = abund chert-gryitan, milky, rare pr int xIn por, rare min stn frac faces,
1129 —  does not cut, one pe in two trays wilt tan stn, cuts blu/wht, no cup odr,
1 —T— | nsto.
w},l,,d,,,‘,, —— = ||| LS-med tan-crm, fn XIn, mostly uniform, cherty as above, decr chalk, nvp,
— 4100 T 2 = no odr, hs.
- — —:—:—** LS-It tan, fn xIn, mostly uniform, decr chert, dense, hard, diff crush, sm
— ————— || chalk, nvp, no cup odr, ns.
| DOLO-med tan, vfn xIn, dense, uniform, vpr int xin por. LS-much as
| 2 above, foss-crin, abund chert, scat dull yel fluor, vwk cut, nvp, no cup odr,
—{ nsfo.
G zone ===
4116/ : I : | LS-It gry, micro xIn, profus ool in part, calc filled int ool por, mostly
11 63' L L |} uniform, dense, rare foss-crin, sm chalk, few pcs chert, scat v dull yel
. ——1 fluor, nvp, ns.
: : _ LS-crm, micro xIn, sm foss-misc, mostly uniform, sparry, abund calc xtls,
— | sm chalk, dense, hard, diff crush, nvp, no cup edr, ns.
M | LS-crm, fn xIn, sm foss, few pes ool, dense, rare pr int xIn por, rare brn
4150 _| stn, does not cut, few pcs DOLO-It tan, vfn xlIn, dense, nvp, no cup odr,
— ns.
L = - ] LS-mostly as above, influx of LS-gry, fn xin, dense, foss-brach, nvp, no
——T | odr, ns.
E—_—— SH-blk carb, few small pes in 4170 smpl, abund in 4180smpl.
Fd 4159 . ——— |
S 4159 - - LS-drk tan, micro xIn, foss-crinffus/imise, sm LS-tan, md-crs xIn, mostly
-1 ?05 e dense, rare pr int xin por, rare med brn stn, vint odr on break, could not
| ——— | break out any free oil, ho cup odr.




| LS-drk mottled tan, fn xin, sitly chalky, foss-crin, abund blk dead oil stn

|
—
H zone—] —t—— | [ T]along frac faces and in pr int xIn per, brt blu fluer on cut wiacetone, no

4178+ —— cup odr, nsfo,
] ee——1nul
] — || LS=vit gry-wht, mostly fn xIn, uniform, sm sparry crs xIn, dense, med
_— crush, sitly foss, sm stylo, sm SH-red/brn/ gry/grn, nvp, no cup odr, ho
—T — -
lola —= fluor, ns.

4200

0P [oinitt SHisltstn, gry/red/brn, flecked wibiotite, sm sandy, vfn grn, arg, no cup

=]

AN Y
3

odr, ns.

<====_1] zone
Geolograph ca"”e 4205 LS-It tan, micro XIn, dense, mostly uniform, sm foss, nvp, LS-It gry, fn xin,
L et i 1252 sltly chalky, scat pr int xIn por, sm It brn stn, will not cut, LS-crm, micro
L1

xIn, rare crs xIn, sparry, foss-crin, few pcs chert-gry, opaque, nvp, no cup

Westerville

odr, ns.

1

A

LS-crm, fn xIn, dense, mostly uniform, sm oolffoss, nvp, no cup odr, ns.

}b J zone |

4222

LS-It grylcrm, fn xin, mostly uniform, sm foss, abund pure chalk, nvp, no
cup odr, ns.

-1269

Wa |

LS-mostly as above, lots of chalk, few pes chert-gry, opaque, no cup odr,

Dennis

nvp, ns.

|| LS-It tan, micro xIn, sparry, dense, few foss-brach/misc, sm chalk, few

widrk min stn along frac faces, no cup odr, ns

4 AN

4250 =
Stark EE— SH-blk, carb, bleed gas on break, present in 4260 smpl.

4250 | ———— | LS-brn, micro xin, foss-misc, v dense, brittle, nvp, ns, LS-gry, fn xIn,

1297 ———1{{ chalky, drk gry min occlus, nvp, ns, LS-tan, fn xIn, sitly chalky, spotty dul

fluor on few faces, quest odr, nsfo.

LS-It-drk tan, micro-fn xIn, dense, sparry, foss, sm dead oil stn in vpr int

xIn por and along frac faces, (1-2 pes pert tray) wirare fr vug por, v fnt cup

L | odr, pale blu fluor on cut wiacetone, vssfo.

a
wwope

LS-It gry, fn xIn, mostly uniform, sm foss-brzylcrin, sm chert-it gry,

1

opaque, incr chalk, rare stn in soft chalky matrix, fnt petr odr on crush, brt

E | wht chalky min flour, quest cup odr, nsfo.
<==== I ]

"4

1332 — foss/xIn por, mostly dense winvp, rare pes wivssfo, fnt odr on break, may |55 20 oyt

—— | | | be from above Hushpuckney no cup odr. Ree: 5'Mud

4300

IFP: 24-32#

Hushpuckney— ] SH-blk, bleed gas on break, present in 4300smpl. DST#1 - Hertha
. 423547 = LS-It tan/crm, fn xlIn, few crs xIn, few pes of regressive LS, foss, pr int 4281'-4335'

| LS-It tanfcrm, fn xln, sltly foss, sltly chalky, scat vpr int xIn por, ns, few 1SIP: 1116#

T Ls-md tan, micro-fn xIn, v dense, foss in part, mostly uniform, nvp, ns, FFP: 45-40#

o

pes SH-gry, no cup odr, no fluor. FSIP: N/A

N A

LS-gry, mottled, crs xIn, foss-crin/bryz, sm profus ool, mostly dense, BHT: 112deg

hard, med crush, 8-7 pes per tray wifr int xIn/fossfool por, easy crush,
f-gsfo, petr odr on break, bleed 0&g on break, no fluor, pale blu fluer on

l

cut, fnt cup odr, abund SH-blk, carb,

|| Mudstn, It gry, v soft, unconsolidated, silty, sticky, cup water dirty gry, no

cup odr, ns.

A

60min-LS, SH, and Mudstn as above.

$S-dirty gry, vin-fn grn, silty, shaley, biotite, pyrite, no cup odr, ns.

4350

SH-predom red, sm gry, sm sandy/silty.

_| Ls-It tan/crm, fn xIn matrix, sm crs xin, sltly foss-crin, several pes per tray

wir int xIn por, sm foss cast por, pr sfo in most por, few pcs wifr sho drk,
4355 —T——1 | | |thick fo, fnt odr under heat of microscope lamp, fr sat stn in drys, no cup

< 2 == odr, no fluor. Mudco: 4335'
40 ) Wt: 9.2

] SH-gryired/brn, sm silty, biotite, pyrite, sm congl, no cup odr, still carrying Vis: 89

Yield: 21

|| sho lith from above.

pH: 9.5

LS-crm, micro-fn xIn, sm profus foss, few crs xIn, mostly dense winvp, Filt: 7.6

scat pr int xIn por, abund sticky gry Mudstn, no cup odr, no fluor, ns. Chlor: 4000

Il LCM: 1

LS-tanierm, fn xIn, sm profus foss, hard, dense, few pes wifr vug por, vss

™

| | drk, thick fo, few pcs chert-tan, opaque, no cup odr, no fluor.

N
ARt

| Mudstn, red/brn, v soft, silty, cup water dirty red.

4400

LS-med tan-crm, mostly fn xIn, dense, med crush, sm foss-crin, 2-3 pcs

v

o~ | <==== per tray wipr int xIn por, pr vug por, vss drk, thick fo, will not break out,

no cup odr, no fluor.

Altamont

LS-med tan-wht, fn xIn, sltly chalk, easy crush, mostly uniform, nvp, no

< 4407

1454 cup odr, ns.
45

4

n\.

SH-predom gry, sm vari-colored, firm, waxy, sm blk, carb, calc, hard,

brittle.

LS-It tan-wht, fn xIn, mostly uniform, sm foss-crin, sltly chalky, easy

crush, vpr int xIn por, no cup odr, ne fluer, ns.

| Ls-gry, tn xIn, profus fosslool, sitly chalky, nvp, ns, LS-crm, fn xin, mostly

ol

uniform, dense, hard, nvp, ns. LS-med tan, med xIn, ool, oolites are med

brn and sparse, hard, dense, nvp, ns. DOLO-tan/gry, vn xIn, dense, hard,

nvp. ns. few pes chert-arv. opadue. uniform. no cup odr. no fluor. ns.
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7] LS-erm, micro xIn, profus ool, foss-brach, dense, easy crush, brittle, all int

ool por filled wi/calcite, nvp, ne cup odr, sm dul min (calcite) fluor, sm It

| brn min stn in few chalky pes, does not cut, few pes chert-wht, milky, ns.

"} SH-blk, carb.

LS-erm, micro-fn xIn, decr ool, influx LS-med tan, micro xIn, v dense,
hard, foss-brach/crin, nvp, influx of abund chert-milky, foss, no cup odr,
ns.

LS-med tan, micre-fn xIn, uniform, rare foss, chert-as above, sm chalky int
xIn por, It brn edge stn in few pes, v fnt blu fluor when cut wiacetone, vint
cup odr, nsfo.

SH-blk, carb, abund in 4500smpl.
LS-med brn, fn xIn, hard, dense, sitly foss-fus, nvp, ns.
SH-gry, waxy, no cup odr, ns.

LS-gry, fn xIn, uniform, dense, med crush, rare foss-brach, sm grainy,
abund chert-drk gry/wht, op to milky, no cup odr, no fluor, ns.

SH-blk, carb, abund in 4330 smpl. One pe LS-it gry, fr vug por, ss drk,
tarry fo, will not break out, ne fluer, no cup odr.

LS-med-It gry, fn xIn, profus oolipis, drk gry ool, sm w/soft chalky matrix,
easy crush, sm hard matrix, med erush, abund SH-blk, carb, no cup odr,
spotty min fluor, ns.

LS-tan-gry, fn xIn, profus ool as above, influx chert-drk gry, opaque, no
odr, all int ool por filled wibrittle chalky calc matrix, ns.

LS-tan, micro xIn, v dense, hard, diff crush, rare pr vug por, vss tarry fo in
vugs, no cup odr, no fluor,

SH-blk, carb.

LS-drk tan, fn xIn, ool, dense, hard, nvp, no cup odr, ns,

LS-gryitan, fn xIn, dense, hard, uniform, nvp, no cup odr, ns.

LS-gryitan, fn xIn, sm uniform to sltly foss, sm ool, sltly chalky, few pcs
chert, all dense, sm LS-med tan, micro xin, v dense, hard, uniform, nvp,
ne cup edr, ns.

["| Ls-gryitan, fn xIn, mostly uniform, sm foss, sm ool, no cup odr, nvp, ns,

abund SH-blk, carb.

SH-blkigry, not carb, fissile.

LS-predom gry, fn xIn, uniform, sm foss, v denselhard, few pes crs xin
wipr int xIn por, vss bk thk fo, abund chert-gry, milky, glassy, vitreous, no
cup odr, no fluor.

LS-med-It tan, fn xIn, uniform, dense, hard, rare foss-coral, nvp, no odr,
ns.

Ls-as above, influx blu/gry SH.

$8-wht, vin-fn grn, med sorted, sub rounded, calc, well cemented, hard,
many loose grns in tray, abund gry SH, nvp, no cup odr, ns.

LS-drk-med tan, fn xIn, uniform, dense, hard, nvp, no cup odr, ns, decr SS
as above, ns.

SH-predom gry, sm olive, silty, sandy, many loose S8 grns-fn grn, mod
well srtd, sub rounded, no cup odr, no fluor, ns.

SH-predom gry, sm red/brn, sm blk, rare olive, mostly silty, sm sand grns,
fn grn as above, rare foss-brach, rare coalified plant remains, abund pyrite
xtls.

SH-predom drk gry, as above, abund coalified plant remains, abund pyrite
xtls, few S clusters-dirty gry, vfn grn, arg, well cem, hard, med crush,
nvp, ne cup odr, no fluor, ns.

|| SH-drk gry as above, decr pyrite, few loose sand grns, all fn grn as above,

ho odr, no fluor, ns.

$S-wht, vin grn, clean gtz grns, well srtd, sub rnded, sltly calc (mod eff),
semi friable, easy to med crush, abund glauc, abund pr-fr sat blk flakey
dead oil (average 10%sat) cuts pale gry, nsfo, ho cup odr, no fluor.

4703 60min smpl: SS-wht, as above, abund flakey, dead oil stn, sample is
predom drk gry/blk shale, silty/sandy, no cup odr, no fluor, nsfo.

SH-med to drk gry/blk, decr sandyisilty, block/firm, fissile, abund coalified
plant remains, decr sand clusters as above, no cup odr, no fluor, ns.

Rig check @ 4491 add
~25min to 4500 lag

Mudco: 4504
Wt: 8.2

Vis: 66
Yield: 23

pH: 10

Filt: 8.8
Chlor: 4,400
LCM: 1

DST#2- Morrow
4610' - 4693
30-30-5-0UT
Rec: 15'Mud
IFP; 39-63#
FFP: N/A

ISIP: 973#
FSIP: N/A

BHT: 114deg.
Tool plugged during 2nd
open period.

Mudco: 4693
Wt: 9.3

Vis: 60

Yield: 17

pH: 10

Filt: 8.0
Chlor: 4000
LCM: 1

4680' Repair mud pump.
Down 51 mins.

DST#3-Morrow
Miss

4608'4743'
30-45-60-90
Rec:

120' SOCWM

300' WCM, Scum O

105' SWCM




f §8-clr, fn grn, sub ang, mod well srtd, sltly calc (v wk eff), friable, glauc, | IFP: 81-266#
( abund pyrite, abund loose gins in tray, fnt cup odr, abund dead oil as FFP: 334-305%
above, gsfo in 3-5 clusters per tray, fr odr on crush, streaming cut in ISIP: 1201#
< acetone, spotty to fr (50%) stn in drys. FSIP: 1205%
BHT: 120deg
S 4743 40min sample, DOLO-med tan, fn xIn, foss-coral/crin, glaue, gh'T" I”’ﬂzpml and
vuggyloos, gd-vg vug por, pale blu streaming cut in acetone, rare stnin | ' °°' P ugigd uring zn
> drys, fnt cup odr, ssfo. open period.
7~
:; Tt Sormins [ 4743 80min sample, as above.
h Missi %ppi‘anﬁ: DOLO-as above Mudco: 4779'
:h'_Sperg en DOLO—] 4750 LS-mottled gry, med-crs xin, oollpis, sltly chalky matrix, easy crush, fr int “‘_’tis'g
< ] xIn por, no cup odr, no fluer, ns. V!s' 7
4735 Yield: 30
- 1782 . ] pH: 10
Y == LS and DOLO as above, smple predom SH-blk, abund pyrite, no odr, ns. | Filt: 8.0
- = | | Chlor: 4,200
Vel ] LCM: 8#
i ¥ | || Mostly no change, influx of small amout of LS-wht, fn xIn, ool, chert-wht,
t— nvp, ns, still carrying abund DOLO-med tan as described above, gd vug
[ | por, ns, still carrying abund mottled gry LS as above, fr int xIn, por, no |
g ] |__] edr, no fluor, ns. Lost Circ @ 4779
RTD 4779_===>_| rE=
BN N, £ A .
AQOn | 1




