' GEOLOGICAL REPORT
Larry A. Nicholson 37650723
-98.572459
= company _C&M Exploration, LLC .
T Y AP| # 15-151-22465 FIELD_ Southfork A
L LEASE Rachel Davidson WELL #_#31-2 \
Q LOCATION _S2 N2 NW NW 31
i SURVEY 505' FNL 660' FWL
< SECTION _31 Twp_27S RGE _ 11W
o @ COUNTY _Pratt  STATE _Kansas
N CONTRACTOR _Duke Drilling TP Vasquez Rig#_2 | ELEVATIONS
SPUD _11-21-17 9:15 am COMP K.B. 1730
Ny = RTD _4600 10:10 am 11-29-17 [ TD_ 4599 D.F.
i . MUD UP AT 3206 G.L. 1722
2 E MUD TYPE _Chemical, MudCo B. Bortz All measurements from  K.B. 1730
3 a SAMPLES SAVED FROM 3200 10 __RID CASING RECORD
zZ & - DRILLING TIME FROM 3000 o _RTD | Conductor of wi o
E = ﬁ SAMPLES EXAMINED FROM 3200 1 _ RTD | Surface _338 of 85/8"  _400 o
S 8 % GEOLOGICAL SUPERVISION FROM 3200 TO RTD Production of _51/2” w/ SX
O O 8 ) WELLSITE GEOLOGIST LARRY A. NICHOLSON GEOLOGIST _Charles Crawford
© 4 » 0 ELECTRICAL SURVEYS ELI, Den, Neu, Dual, Micro, Sonic
FORMATION TOPS & STRUCTURAL POSITION
SAMPLE SUBSEA ELEC LOG SUBSEA REFERENCE WELL
FORMATION TOPS DATUM TOPS DATUM A B
HEEBNER 3384 | -1654 | 3388 | -1658 . | 3380 -1648 -6
BROWN LM 3567 | -1837 | 3574 | -1844 [3572 -1840 +3
LANS A 3585 | -1855 | 3588 | -1858 | 3590 -1858 +3
SWOPE 3046 | 2216 | 3952 | -2222 3952 -2220 +4
MISS CHAT 4044 | 2314 | 4052 | 2322 | 4052 -2320 +6
MISS LM 4100 | 2370 | 4104 | 2374 | 4104 -2372 +2
VIOLA 4246 | 2516 | 4250 | -2520 | 4250 -2518 +2
SIMP DOL 4358 | -2628 | 4358 | -2628 | 4358 -2626 -2
SIMP SD 4368 | 2638 | 4372 | 2642 | 4372 -2640 +2
ARB 4465 | -2735 | 4471 2741 4470 -2738 +3
RTD 4600 | -2870 | 4600 | -2870 | 4510 -2778
LTD 4599 | -2869 | 4600 |-2870 |4512 -2780
A: _C&M Exploration Davidson #1-30 330°FSL 660° FWL 30-T27S-R11W_KB 2928..
REFERENCE WELLS

B:

REMARKS & RECOMMENDATIONS:

LAN 7/92, Modified 5/05, 11/11, 4/12 Hanover, KS 66945

1inch =25.4mm 8.5x97.5 216 mm x 2460 mm

Ool

Limestone Dolomite

Limestone

LEGEND

Chert Shale Carbé)ﬁglgeous Salt Sandstone  Anhydrite

H T

0"

et

6in__ CALIPER _ 6in

-100 Gas Units 5 100 | DEPTH

(&)
12 4 6 810 20 40 65 PE lag
I T T T—T77 T T IO 5

DRILLING TIME IN MINUTES

Rate of Penetration Increases

PER FOOT
10"

5" 15" 20" 25"

® MU A

WALV

| ,-v"‘"—\_\_

_ ==+ =T =]y
>

_\
Al

\ T

IS

[N -——1 3250

M
]

\
\

My
7

Y&

~
\‘
A

3270

3280 .
i repair

spm

i

\ repair

|
I
I
1
] 3290
{
s
¥
{

A

AN TN /N

1

Il
-
[
@
1<}
S

Y

A\
t
w
K
5

M L]
=
N\

Il

3320

A
RYNNA
\

3330

P X d

/.r
A

3340

3350

A |—
LA
SV
\
\/'_‘\_\/"' v

y

-~

3360

s
>

<7< - 3350

I\
|

3370
.

A%
LN
\
1
\
1

V|
i

S 3380 sSpm

3390

3860V 1 deg

3250

wob 32
v, S rom 65

pp 450

rom 60-6 &
pp 750

Spud 09:15 AM..11-21-2017
RTD 10:10 AM 11-29-2017

SAMPLE DESCRIPTIONS “BIT RECORD”
Surface Bit : MT, 12 1/4, Rr, (3-15’s),
ser HO9820RR surf, 349’

ADOTOHLIT

Porosity

Density Bit No.1 JZ 7-7/8" (3-15’s), ser
30 15 0 1611011 in at 349 - out at 4600’
Neutron
30 15 O

“VERTICAL SURVEYS”

I @ 349’ 17 @ 4600’
17 @ 3243

“PUMP DATA”
National K-380
Stroke 157, Liner 6”

60 Strk/min
368 GAL/Min

“DAILY REPORT”

11-21-2017 - 9:15 AM
Spud
Drlg to 12 1/4” to 348’

Set new 7 jts 20# 8-5/8”
set @ 338’
400 sx 60/40 3%CC,
2% Gel
Basic, did circ to pits

Plug down 11:15 pm 11-21-17

Drlg plug 10:45 am 11-22-17

11-23-2017 - 7:00 AM
Drlg @ 1491’

11-24-2017 - 7:00 AM
Drig @ 2,275

11-25-2017 - 7:00 AM
Drig @ 2,875’

11-26-2017 - 7:G0AMO
- Drig @ 3,385’ St
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1-27-2017 - 7:00 AM
i Drig @ 3,910’
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1-28-2017 - 7:00 AM
Drlg @ 4,300’

1-29-2017 - 10:10 AM
" Drlg @ 4,557
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11-29-2017 - 10:10 AM
RTD @ 4,600’

Ls, It crm, sli dol, fn xIn, pr-fr ool rexin vug
por, n stn, n odor, n sho

e
SN -
% 4

Ls, It crm, micro xIn, dns, sli dol, fn xIn, pr-fr 11-29-2017 - 4:00 PM
ool rexIn vug por, n stn, n odor, n sho . ] "

~r=zwsRig up ELI Logging  surv 1deg
04 J. Henrickson
D}
<<
\
14

Ls, It crm, micro xIn, dns, sli dol, fn xIn, decr

> Equipment 108 Hays
Y- LTD @ 4,600
7 <7 Finish 3:00 PM

1
(\
Ls, It crm & It brn , micro xIn, dns, sli dol, fn ((',: Ran 94 jts 5 1/2”
xIn, n stn, n odor, n sho \; ", Set@ 4014
N 1290 sx multidense,
|\ 200 sx trixoblend
| - 12 sxin rathole

« Plug down 2:30 AM
' /' { QES, did circ

’,

-~

repair
Ls, It crm, sli dol, rexIn spary calc xIn, fr intra

50 #xIn por, n stn, n odor, n sho

Ls, It crm, sli dol, rexIn spary calc xIn, fr intra

repair
xIn por, n stn, n odor, n sho

Ls, It crm, sli dol, rexIn spary calc xIn, fr intra
xIn por, n stn, n odor, n sho

Sh, md gry, wxy
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Ls, It crm,micro-vfn xIn, sli chlky, n stn, n )
odor, n sho
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Ls, It crm, micro xIn, sli foss, dns,
lithic/granular, n-pr por, n stn, n odor, n sho

A NPRY
A P A VRN
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Ls, It crm, micro xIn, sli foss, dns, lithic, n-pr
por, n stn, n odor, n sho b

Ls, It tan brn, micro xIn, lithic, few
bioclastics, n-pr por, n stn, n odor, n sho

1

AY
> >» Mud Check 8 at 3,368’
wis: 47 wt: 9.0 Chlor: 5,000

A 5 . .
bioclastics, n-pr por, n stn, n odor, n sho S G LY
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Ls, It tan brn, micro xIn, lithic, few \J
1
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Tt tan pri, MICro Xin, NMNIc, 16w VUgs, N-p
por, n stn, n odor, n sho Sy

Ls, It crm tan, 70% ool fn ool grnstn, hvy
-sec cmt, n intraool por, foss frag in part, YN N
scat It gry tan chert, n stn, n odor, n sho NN
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Sh, blk carb, dk gry, It gry silt

Ls, It crm tan, micro xIn, lithic, n por, n sho

Sh, blk carb, dk gry, It gry silt
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Ls, gry tan brn, micro xIn, sli dol, few foss, ||
n stn, n sho |
=1s, gry tan brn, micro xIn, sli dol, few foss,
“n stn, n sho

Sh, blk carb, -

Shdlcar. bllccarh —~ ---._:i-

Sh, dk gry, blk carb, <22

Ls, gry tan brn, micro xIn, lithic, trc brn
chert, n sho

Ls, gry tan brn, micro xIn, lithic, trc brn ey

34-36 o=
chert, n sho EQ: a

~eao

60

Sh, It gry, silty, -

Ls, crm tan, vin xIn, sli dol, bedd, tite, n sho B ﬁ N

Ls, crm tan, micro xIn, trc ool, dns, n sho

Ss, wht -cIr qtz, fn grn, trc cholrite, hvy sec
cmt, n sho, Sh, It gry silt

Ss, wht -clr qtz, fn grn, hvy sec cmt, n sho, |- —————"7" ""==-=__
| Sh, It gry silt ,;—2

32-34 Sh, blk carb, dk gry, It gry silt

60

Ss, wht -cIr qtz, fn grn, hvy sec cmt, trc

Sh, It gry silt

Ss, wht -clr qtz, fn-md grn, sub ang, hvy >
sec cmt, trc mica, n sho, 4
Sh, It gry, calc, silty, few clustr pyrite ),

Ss, Aa. Sh, It gry, calc, silty, few clustr ~~a
pyrite 2!

7Ls, It brn, micro xIn, lithic, n sho LN

Ss, wht -clr qtz, fn grn, sub ang, hvy sec !
- cmt, trc mica, n sho, e S il
Sh, It gry, wxy I

32-34
Sh, It gry, wxy
- Ss, wht -clr qtz, fn grn, Aa NN

e ————

60

I\ . o ~|
mX Ls, It tan brn, micro xIn, dns, n vis por, trc It ] S —
Sr tan chert, n stn, n odor, n sho —_— s _e=="

Sh, It gry, sli silty, wxy

| Ss, AA, few blk carb gil, few clustrs w/ Ls, It —
tan brn, clastics, n odor, nsfo

Ss, It gry, fn grn, well srt, dns, consol, trc It
79»—. blogit PR Y

Ls, bioclastic grnstn, dns, n vis por, n sth, n
odor, n sho

| Sh, It gry grn wxy
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Sh, It gry grn wxy, brn firm

Ls, tan It gry motld, micro xIn, dns, trc It gry
bioclast, n intra grn por, n stn, n odor, n sho

Ls, tan It gry motld, vin xIn, dns, rexIn, n vis .
por, n stn, n odor, n sho A

Ls, It gry brn sli motld, lithic, n por, It crm
gry tranl chert, n sth, n odor, n sho

34
Ls, It gry, sli motld md gry ool & fos frag, —————— _-_----—_-_-—-—-----‘
lithic, chiky in part, n por, n odor, n sho ~

60

0

Ls, It gry, sli motld md gry fos frag, lithic,
chlky, scat It brn chert, n por, n odor, n sho

_|Sh, blk carb, md gry wxy S, —

[}

Ls, It crm tan, vin xIn, sli dol, trc spary calc o
XN -0 DO [ .1 03go [.SN0 | s

Ls, It crm tan, vin xIn, sli dol, trc spary calc
xIn, trc It gry tan chert, n-pr por, n stn, n
odor, n sho

Ls, It crm tan, micro-vin xin, lithic-sli dol, trc \
spary calc xIn, trc It gry tan chert, n-pr por, n .
E stn, n odor, n sho pl —

Ls, It crm tan, micro-vin xin, lithic- trc foss |  ~~===< .
includsion, trc It tan brn chert, n-pr por, n Ss
stn, n odor, n sho

Ls, It brn gry, micro xiIn, dns, n-pr por, scat -
an chert, nsfo_vvint fleeting odor, n Oflo | 7
trc It brn edge stn, nsfo N

Ls, It brn gry, micro xIn, It gry pisolite, dns, N
n-pr por, scat It brn chert, nsfo, vvint fleeting 1
odor, n Oflor, trc It brn edge stn, nsfo S

_____

Ls, It brn gry, micro xiIn, It gry pisolite, dns, 1
n-pr por, scat It brn chert, nsfo, vvint fleeting | J

-

odor, n Oflor, trc It brn edge stn, nsfo .z

Ls, It brn gry, vfn-micro xIn,, dns, n-trc intra <.
xIn por, scat It brn chert, nsfo, vvint fleeting -
odor, n Oflor, nsfo |  _a===7

Ls, It brn gry, vfn-micro xIn,, dns, n-trc intra M
xIn por, scat It brn chert, nsfo, n odor, n N
Oflor, nsfo

&8s s, It brn gry, vin-micro xin,,sli dol in part, Y i
trc spary calc, dns, n-trc intra xIn por,chlky
n odor, n Oflor, nsfo

Ls, crm It gry, micro-vin xIn, trc spary calc, '
sli chlky, trc It crm tan chert, n stn, n odor, n
sho .-

Ls, crm It gry, micro-vin xIn,md gry ool grns
in part, n vis por, trc spary calc, sli chlky, trc
It crm tan chert, n stn, n odor, n sho <

Sh, It - md gry, e
Ls, It crm, micro xIn, dns, 3% fn ool grnstn, R

trc spary calc, hvy sec cmt, trc rd ool vugs, !

pr intra ool por, 3 cuts w/trc spts O on surf, ="

=n odor, nsfo Y-l

Ls, It crm, micro xIn, dns, 3% fn ool grnstn, Ve
trc spary calc, hvy sec cmt, trc rd ool vugs, e
pr ifg’tra ool por, trc dk blk gil stn in few, nsfo, 4
n odor

38
60
60

1

Ls, crm It tan, micro xIn, lithic, dns, 3% trc
spary calc rexin, n stn, n odor, n sho -

Ls, crm It tan, micro xIn, lithic, dns, It tan brn
micro xIn, trc fossil,md gry chert, n stn, n ~
odor, n sho N

Ls, It crm brn, micro xIn, trc md gry foss, few \
It tan spary calc sli dol, trc blk gil stn, n odor, 37

Ls, It crm brn, vin xIn, sli dol, micro xin, =“\ [
gg lithic, It gry chert, n stn, n odor, n sho \

60

Ls, It crm tan, vin xIn, sli dol, micro xiIn, P =T
lithic, It gry chert, n stn, n odor, n sho S=<

Ls, It crm tan, vin xiIn, sli dol, micro xIn, \1 RN
lithic, It gry chert, chiky in part, n stn, n odor, H( s
n sho > T

2

Ls, It crm tan, micro xIn, lithic, chiky in part, ! ~
n stn, n odor, n sho P

Ls, It gry tan, micro xIn, dns, lithic, 5 cutn L — /ﬁ_f_ - '
w/rpatch vin rexin, w/trc ppt por, It brn spks ==
O & gas bubbles, patchy stn, vint odor, fnt
wt yel O flor, nsfo <o e —

Ls, It gry tan, micro xIn, dns, lithic, 3% vin \| -

xIn, pr intra xIn, por, 5 cutn w/patch rexin ¢

por, w/md brn O spts, vint odor, vint wht yel NS, =S
O flor, wht cut, nsfo <

_______

’

n
.
I\

Ls, crm It tan, micro xIn, lithic, It gry tranl A s >
sharp chert n part, n stn, n odor, n sho ) ot

~eo

\ ~
Sh, blk carb, It gry {/ ’__:..——‘
‘ ’N

Ls, crm It gry, micro xIn, dns, dull, chlky in
" part, It gry tranl chert, n stn, n odor, n sho [

Ls, crm It gry, micro xIn, dns, dull, 3% rexin b—— - STl i
granular, mostly tite, spts md brn on crush, | R
n Oflor, fnt odor, C.__\ Red

Ls, crm It gry, micro xIn, dns, dull, n vis por, o -
n stn, vin fleeting odor, n sho <

T

A& Mud Check 9 at 3,905'

1| visi48 wt: 9.1 Chlor: 5,000
Ls, crm It gry, micro xIn, dns, dull, n vis por, \].l LCM: 3# Ph:11.0 WL:8.8
5 cutn wht md ool & granular, fr-gd intra xin
B por, ppt gas buble, & spks O, fr odor, n Offor

Sh, blk, It gry

Ls, crm It gry, micro xIn, dns, 4% ool grnstn,
It gry ool, n-pr intra ool por, vint fleeting
odor, nsfo

1

Ls, crm It gry, micro xIn, dns, trc ool grnstn,
n vis por, n odor, nsfo

Ls, crm It gry, micro xIn, dns, trc ool grnstn,
n vis por, 2 cutn w/ppt vugs & trc brn stn,
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vint odor, nsfo

' fleeting odor, nsfo

Sh, blk carb, md gry

Sh, md brn, gr gry wxy, brn

Ls, crm It gry, micro xIn, dns, litic, few
w/spary calc, trc edge stn, vvnt fleeting
- odor, nsfo

Ls, crm It gry, micro xIn, dns, litic, few
w/spary calc 5 cutn ool grnstn, ppt vug por,
n stn, n odor, n sho

Sh, md gry, gry grn, brn

Ls, crm It gry, micro xIn, dns, litic, ool in part,

=
? blk gil stn, vint odor, nsfo

a
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L
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Ls, crm It gry, micro xin, dns, litic, trc brn
chert, ool in part, blk gil stn, chlky vvint

odor._nsfo

Ls, crm It tan, micro xIn, trc fn ool, dns, n vis
por, trc blk gil stn, n odor, n sho

Ls, crm It tan, micro xIn, trc fn ool, dns, n vis
por, trc blk gil stn, n odor, n sho

Ss, aqua grn, vin grn, calc, n stn, n odor, n
sho

Ls, crm It tan, micro xin, trc It tan chert, n
vis por, trc blk gil stn, n odor, n sho

mixmud

e
Ls, crm It tan, micro xIn, trc It tan chert, n o> DL T
vis por, trc blk gil stn, n odor, n sho f
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Sh, md gry, \\z"; - Scale 180

“Chert, wht & It brn chert, n por, 3% weathrd
hert w/mostly gil stn, few cutn w/whtyel —— ~-

~Cherf, wht, sharp STTran], T0% wealhd [~ .oocemmmmm=="" ze -y
hert w/ veins of edge Blk Ostn, few spts

26
50
55
50

Chert, wht, sharp sli tranl, 10% sli granular }* S
w/vug, spts It brn O & trc spts clr O, wht/yel | |
lor, fnt_odor, trc gil stn, \ o

1

Chert, fresh wht, sharp, blk tary edge stn, n RETUN
dor, nsfo

2% Chert, Aa fresh wht, sharp, blk tary edge
= stn, n odor, nsfo
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