> @ |=> m OO W O wm 2TV oOo0O0OnT MO
cAREBRRBEe mm > 3 = ca300mOmmo
CO}(L)_O-CD<W OOZrZ DUCZCOOI_ =
@) SEFle 2 |- T - U O 3= > o @3
> LekEF |00 - £ | & 3|5 5 m 3
ol | S X0 0o =0
[} =z =4 > m = N [ [ o m [
@ - X 22 N> =
— O
©) > < o= BlF N
@) v m © RN wn
z = M llePx|El 4|92 |@w|©Q X
S| s5270° >l 28| kiglem T O
“ —h
mmm T 3 = T N oo | ()]
— xu g - - U | —_ = | = —
oo lwlwlwkl- ™ [T < 53 12 |94 olo | =mZ S
5 [ 010 O B [ Im 5 T = || O] |=|® 330-)' @)
N 00 (@ | kO 07 [N 2 X 5 T = (=0 = -
HEERRERE | $82] Rgifepk| REY0 5§ 1
INININININ N nz =Z O, al> o >e |
W N O )
REBEBEERC G 38R IS ,I9M,lE] R -7
S0 8 p
o 4 - CDD_ O N |7 |12 SN
T 0 — o Py n |- CD
00 oo oo o oo [ [ O o O |3 = (20 ko 0] I
SR RRB Ik [ N ol |eEe | )] (@)
@B RGN (|94 |H[d ||o —_—
g i g g I g = B = O |O|0 |[& @ Z X o (D
ININININININ NI Z|-|-| Q
o olawn oy r'FI 0 — :
Ndil=l =l
SRIECEBEL [ | |50 3238 | oz mY9 @
218 S 35 S m -
> 3 |= c X c QL — -
v} 8 =1 (0] nl_-l [¢) gn) 9] O 3 g ® O A - O -
= Sechl 2" 3 x5~ ™ ©omoAl =
- S o Py m Z | ° > O3 NV N <L ® _I x
s 2O P 0w =32 Q
e < @ >
IO e < —| (@) (\n —_— >S5 W (@8]
& N Szmygl =@ Z |@F N ~ -
= = .
0 - C s S5 R @ |22 @)
I g 2| R 22 7
IS r - -
REMARKS:
U [ T 1 = ATATA A N A /7
R [ ] [A1A] A_A 77
RRRR [T ATAA A A A 7
2 [T TATA] NN 7]
T [ 1 ATA[A A A A 7 7
Anhydrite Sandstone Limestone Carb Sh Cherty LS Chert Dolomite
DRILLING TIME IN o — '0)
MINUTES PER FOOT] m 4 >
! T wn
Rate of Penetration Decreases -U O C SAMPLE DESCR'PT'ON REMARKS
—_—> — —
Z
T | Q 3
(®)
5 10 15 < 0 50 100
oo 150 2
1300
Anhydrite
T 1328 (+709)
J
50
.,
L/ .
NNNNNREEEN Base Anhydrite
1369 (+668)
1400
2900 /—= ‘ Geologist on location 2825’
| — Shale: gray, silty, blocky at 2:14 am 11/17/2018
- = 8:00 am 11/17/2018 at
| —_—— the bit trip done at 2857 to
e change from PDC to button bit.
1 I ! [ ! Limestone: tan, f-mxin, chalky, fossiliferous, Strap out of hole was 2.08’
[T 1 no vis por short to board.
— wt 8.6, vis. 63, lcm 2#
Shale. dark to It gray, blocky, hard - Mud-Co, Gary Schmidtberger
Limestone: tan to brown, f-mxIn, fossiliferous,
=N no vis por
P Shale: dark to It gray, blocky, hard
& Limestone: tan to white, fxin, chalky,
{ fossiliferous, glauconitic, no vis por
™~ Limestone: tan to brown, fxIn, sl oolitic,
p > 50 fossiliferous, dense, no vis por
_‘ Shale: dark to It gray, blocky
Shale: gray, green, silty, pyritic
Limestone: tan to white, fxin, chalky,
q fossiliferous, no vis por
J
7
| Shale: dk to It gray, silty, blocky
4
L
Limestone: tan to white, fxin, chalky,
fossiliferous, no vis por
S Shale: gray, silty, blocky
: 3000
Limestone: tan, fxin, sl chalky, fossiliferous,
. no vis por
— Limestone: gray to brown, fxin, fossiliferous,
=1 no vis por
N
/
l) Shale: gray, brown, soft, silty
|
Shale: gray, brown, soft, silty
e
- I Limestone: tan to gray, f-mxin, chalky,
g I granular, fossiliferous, pr pp por, ns
- = Shale: dark to It gray, green, silty
50 === Topeka
|| L1 1
I I I I I Limestone: tan to white, f-mxin, chalky, 3052 ('1015)
I granular, fossiliferous, sparry calcite,
N I T 1 prpp por
[ 1
] [T 1
| [o To
[o ] o]
|J°| L‘I’ Limestone: tan, f-mxin, chalky, oolitic in part,
c [°To fossiliferous, no vis por
| o o
’i I—_L_—I Shale/siltstone: gray, sl red, blocky
r. =
L1 Limestone: tan to white, fxin, sl chalky, oolitic,
[e]e°] fossiliferous, granular, pr pp to vug por,
o o] 5 pieces spotty surface stain, nfo, no odor
N [o To]
°o|o]
= crs [y .
3100 === Shale: gray, brown, silty
N |_|_| Limestone: tan, fxin, sl chalky, mostly dense,
1 fossiliferous, no vis por
.
- Shale: gray, brown, silty
= LT 1
[ I [ I [ Limestone: tan to white, fxin, chalky,
Y 1 fossiliferous, no vis por
[ T 1
1 [ 1
4 I I I I I Limestone: tan, fxin, mostly dense,
N | : | : | sl fossiliferous, no vis por
[T 1
I 1 Limestone: tan to white, f-mxin, sl chalky,
I | I AI I v-fossiliferous, pr pp por, ns
2T 1 Limestone: tan to white, -mxIn, sl chalky,
< o | | sl cherty, v-fossiliferous, sl pp por, ns
/ A
1 > — Shale: gray, silty
, — — —
50 T T
Al 1
T 1 Limestone: tan, fxin, sl chalky, sl cherty,
| | | | IA granular, fossiliferous, no vis por, ns
N |
[ T 1
[ 12
T
4 — Shale: dk to It gray, red, green
N [ 124 Limestone: tan, fxin, sl chalky, cherty,
I AI I I L fossiliferous, granular, no vis por
[AT 1
[ 1
:._:_.: Shale: dark gray, black, silty
™~ [ T 1 Limestone: tan, v-fxin, sl chalky. dense
I I I I I sl fossiliferous, no vis por
|| Limestone: tan to white, f-mxin, chalky, dense
[ [ 1 sl fossiliferous, no vis por
: 3200 = Shale: dark gray, black, silty, pyrite
- I I I I I Limestone: tan to white, f-mxIn, chalky,
= 1T 1 fossiliferous, pr interxin por, ns
- — Shale: gray, black _— wt 9.0, vis. 54, Icm 2#
11 Limestone: tan to white, f-mxIin, chalky, pyritic, Mud-Co, Gary Schmidtberger
| | | | | fossiliferous, pr interxin por, ns
A —
7
| < Limestone: tan, f-mxIn, sl chalky, dense,
T 1T 1 fossiliferous, no vis por
> _I:_:I_ Shale: dk to It gray, green, red
[T 1 Limestone: tan, f-mxin, sl chalky, dense,
I I I I I fossiliferous, no vis por
[ 1 — 8:00am, 11/18/2018
3 I [ I [ I Limestone: tan, f-mxin, chalky, dense,
[ 1T 111 fossiliferous, secondary recrystalization, DST #1
I 1 || no vis por
r [ T 1 | 3242-3274
50 === H
d = { Shale: dk to It gray, green, red 30-45-30-40
[e 1o [ Limestone: tan to white, fxIn, sl chalky, oolitic, 1st open: bob 12 min
o [eleolffq gr anular, sl fossiliferous, no vis por, ns 1st shut in: intermittent surface
> CFS === ale-dktoltgray.green.red | | o>n4 open: bob 12min
[o To Limestone: tan, f-mxin, oolitic, sl chalky, 2nd shut in: no blow
I °|’ °| |° l | fossiliferous, 5% sample fr oolicastic por, Rec:
[o[ o] It sat stain, slsfo on break only, good odor 560’ mw 5/95
P’ i CFS | II | II | Limestone: tan, f-mxin, chalky, granular, Z,y 2?1 Z?gi;js_i1548 psi
™\ fossiliferous, no vis por - Lo
ff: 196-289 psi
I | I | I Limestone: tan to brown, fxin, mostly dense, P p :
L IAI I I I fossiliferous, sl pyritic, no vis por Zlﬁt 11%%?',‘?99 psi
I [ I [ IA Limestone: tan to brown, fxin, mostly dense, chl: 133,000 ppm
Q I T 1 sl cherty, fossiliferous, no vis por
Al ]
[T 1
. Heebner
r === Shale: black carbonaceous, dark gray, blocky _
7 3300 |_ |_ L Limestone: brown, v-fxin, dense, pyritic, 3297 ( 1260)
7 = fossiliferous, no vis por
— Shale: It to dk gray, green, some red, silty
- Toronto
4 T 1 Limestone: tan to white, fxin, sl chalky, mostly
[T 1 dense, sl fossiliferous, sl interxin por, 2 pieces 331 7 ('12 80)
I I I I I It sat stain, slsfo on break only, no odor Wt 9.1. vis. 55 Jom 2#
I I I I I Mud-Co, Gary Schmidtberger
I I I I I Limestone: tan to white, fxin, mostly dense,
1 sl fossiliferous, no vis por, ns
—CFS |[—— Shale: dark to It gray, green, silty —— 8:00am, 11/19/2018
1 1
1 1 1 Limestone: tan to white, fxin, chalky,
<2 SR T % Gra, b, red b Lansing
ale: It to dk gray, green, red, brown
AN
Limestone: tan, fxin, oolitic, mostly dense, _
50 no vis por, 5 pieces It spotty stain, slsfo on 3347 ( 1310)
break only, no odor
Limestone: tan, v-fxin, dense, sl fossiliferous,
optical calcite replacement, no vis por, ns DST #2
Limestone: tan, v-fxin, dense, sl fossiliferous, 3360-3408
p — optical calcite replacement, no vis por, ns 15-30-30-60
; B 1st open: bob 20 sec
I[ | | Shale: dk to It gray, green, red, silty, blocky 1st shut in: bob 6 min
1 K 2nd open: bob 3 min
4( o] o | . . . L 2nd shut in: 12 min
e ToTl [ Limestone: tan to white, f-mxin, oolitic in part, Rec:
| o[ o] [ | fossiliferous, granular, 1% sample pr oolicastic -
lo To] fo interxin por, Lt sat stain, slsfo more on break| 2056’ cgo 30/70 ]
°I J i'» l : K 2 no odor g/l;s during bleed off for final
] shut in
crs =] Hi hydro: 1640-1609 psi
— | [ Shale: gray, green, red, silty {‘; 134-309 psi
To Tol I + 323-625 psi
I ¢I.°| !,T 1] Limestone: white, f-mxin, oolitic in part, sip: 981-946 psi
[e Teo fossiliferous, pyritic, 10% sample fr oolicastic . o
3400 T erl 0O - bht: 131° F
C [o s qiy to vug por, Lt sat stain, frsfo, good odor gravity: 38°
< [o T o] [] .
pE B
CFS [rei_en \
I—_—I_—I w Shale: gray, red, green [ ﬁfg%mwy/gf/ ?3;82 "
— ‘\ﬂ{ Mud-Co, Gary Schmidtberger
|_o _|o / 3 Limestone: tan, fxin, fossiliferous, 3% sample
2 I '-'i I ‘I’ I fr interxin por, It to dark sat stain, frsfo (light), gz) 16; ﬁ’i 33
1 d odor -
[T 1 1 goo
g | 30-45-60-90
- I Shale: gray red, blocky 1st open: blow built to 11”
r L CFs " | Limestone: tan to white, f-mxIn, oolitic in part, | 1st shut in: blow built to 3”
] fossiliferous, 5% sample fr oolicastic to pr 2nd open: blow built to 10 1/2”
[ | interxIn por, It to dk sat stain, frsfo, good odor 2nd shut in: very weak surface
[T\/ Limestone: tan to white, f-mxin, oolitic in part, ) blow
- 4\) fossiliferous, 10% sample gd oolicastic por, Ref:-
/ It sat stain, frsfo, good odor, some barren 60’ owecm 15/40/45
= porosity noted 140’ ocm 25/75
50 \ Limestone: white to tan, fxin, mostly dense, 105’ gip
CFsS oglitic, no vis por, It surface stain, nfo, fair hydro: 1677-1632 psi
odor . 2o :
L Limestone: white to tan, fxin, mostly dense, Z gg_?fop S; i
oolitic in part, 1% sample pr interxin por, . P .
It surface stain, slsfo, fair odor Sip 806'0794 psi
N Shale: gray, black, green, red bht_' 106° F
]| Limestone: gray to brown, f-mxin, fossiliferous, chi: _7t7' 5303(2 ppm
r | no vis por |_gravity:
B :,.'J 8:00am, 11/21/2018
| Shale: gray, brown, green, red, blocky wt 9.0, vis. 52, lcm 2#
. = Mud-Co, Gary Schmidtberger
[} Limestone: white to tan, f-mxIn, sl oolitic in part,
B sl fossiliferous, 3% sample pr pp to vug por DST #4
m It spotty to sat stain, slsfo more on break, 3434-3456
[ 1] faint odor 30-30-30-30
<5 1] 1st open: blow built to 1 3/4”
. 1st shut in: no blow
g 0% C Shale: gray, green, blocky, hard 2nd open: blow built to 1 1/2”
> 2nd shut in: no blow
e Shale: dark gray, green, brown Rec:
| . 1] 60’ osm '
[ 1 [ [ ] Limestone: tan, fxin, granular, sl chalky, hydro: 1685-1638 psi
. | I | I O H sl fossiliferous, no vis por If: 31-46 psi
—CFS [T 1T 1] [] ff: 49-57 psi
T | [l sip: 890-872 psi
< =1 H Shale: dark gray, green, brown bht: 103° F
J°| I,(i HH Limestone: tan, fxin, chalky, oolitic in part, .
[oT o1l [ fossiliferous, 1% sample pr oolicastic to — wt 9.1, vis. 48, Icm 2#
o] o] ] interxin por, It to dk sat stain, slsfo, faint odor Mud-Co, Gary Schmidtberger
CFs I I I I OH Limestone: tan to white, fxin, sl chalky, dense, 8:00am, 11/22/2018
I T 1 sl fossiliferous, no vis por
3 L1 Stark
=
Shale: dark to ly gray, green, brown, red 3 541 ( '1504)
DST #5
50
L1 - i 3468-3536
\ I T 1 Limestone: tan, v-fxin, dense, sl fossiliferous,
< [ ] secondary calcite fill, no vis por, ns 30-45-60-70 )
7 | : | I | 1st open: blow built to 4”
CFS L T 1 - - 1st shut in: no blow
Limestone: tan to brown, v-fxin, dense, ond “bob 39 mi
[ I [ I [ sl fossiliferous, secondary calcite fill, na open. _O min
7 [ mottled brown non hydrocarbon stain, /and shut in: no blow
— no Vvis por, ns ec:
Q s Shale: dark to It gray, green, brown, red, silty 150’ hocm
p 11T 30°gi
I 11 Limggtone: tan to brown, fxlq, depse, oolitic, hydgr]oe 1712-1686 psi
I fossiliferous, secondary calcite fill, If- 22.49 psi
T 1 no Vis por, ns ;22799 pSI
1 _ 3 _ ff: 49-78 psi
T 1 L/mqstone. .tgn to white, fxln, sl chalky, dense, sip: 1007-1097 psi
PP . oolitic, fossiliferous, no vis por bht 104° F
Shale: dark gray, brown, red, pyritic, silty gravity: 32
( = BKC
4 3600 [ 1 Limestone: white, v-fxin, dense, sl fossiliferous,| ==
| no vis por 3589 ('1552)
< I
<
Shale: dark to It gray, green, brown, red, silty
Limestone: tan to brown, fxin, dense, oolitic,
fossiliferous, secondary calcite fill,
no vis por, ns
N Shale: dark gray, green, red, silty DST #6
y Limestone: tan, v-fxin, dense, chalky, 3642-3690
4 fossiliferous, with sparry calcite replacement, 30-45-60-60
| o vis por 1st open: blow built to 4 1/2””
= ) . 1st shut in: no blow
50 | | Shalg. gray, green/yellow, red, silty, 2nd open: blow built to 3/4”
] fossiliferous 2nd shut in: no blow
3 B ' Shale: gray, green/yellow, red, mottled :‘6?;,0
osm
Conglomerate: hydro: 1887-1828 psi
4 v Shale, mottled, green, gray, yellow, red, clay If: 22-38 psi
< ﬁ 6 Chert, fresh red, orange, gray, white, opaque ff: 35-47 psi
mostly fresh in- 3 ;
). | Sandy gray v-fn grained, well sorted, rnd, Zlﬁt ;%2? ,_1 022 psi
L CFS ml cl_umpy, soft, ] ’
B Limestone: white to tan, fxin, v-cherty,
[ 1] sl chalky, oolitic, fossiliferous, no vis por, ns A b kl
| [ rouckie
A ===
> 7 ] e Dolomite: white to pink, mxIn, cherty, granular,
I~ 111] fossil remnants, pr interxin por, dark spotty to 3683 ('1646)
__4 CFS [ o] sat stain, slsfo (some bleeding). good odor
[ 1 Dolomite: white to pink, mxin, granular, —— 8:00am, 11/23/2018
L CFs / / A/ / 7 fr interxin por, dark spotty to sat stain, wt 9.1, vis. 60+, lcm 3#
CFS / /A/ A/ gg/fgﬁtzm;fﬁiiglg%ggjf ;(:;)/:ular more Mud-Co, Gary Schmidtberger
3700 [7 7 A/ /A dense, sl cherty sl interxin bor, dark épotty to
t stain, slsfo, fair odor
7 2] sa : : DST #7
ol 3688-3700
[ 2]
g Ny 30-45-30-60 '
o / 7 A/ A/ Dolomite: white to tan, f-mxin, granular, some 1st open: bob 4 min
YA dense, cherty sl interxin por, dark spotty stain, 1st shut in: no blow
7~ ] prsfo, fair odor 2nd open: bob 10 min
- /A/ / 2nd shut in: no blow
| ] ~A] Rec:
Al ] . . 830’ mw 30/70
Ji ] A Dolomite: white to tan, vf-xin, sl granular, ) _ .
/ / A/ A/ dense, cherty no vis por Z;V C21r60-.2;‘(;3)23i1805 pst
/ /A A/ / ff: 232-381 psi
] ] sip: 1215-1216 psi
- / N /A / / Dolomite: white, gray, tan, f-mxIn, granular, bht: 7.770,:
Y dense, cherty no vis por, dark spotty stain, chlorides: 40,000
]2 ] nfo, faint odor
< A RTD
00
8:00am, 11/24/2018
Geologist off location
at 6:00 am, 7/1/2012
3800
Cobalt Energy
Befort Unit ‘A’ #1-23
2530°fnl & 2150°fel

23-13-19w, Ellis County, Kansas
KB=2037’, GL=2032’
API: 15-051-26934
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