— —| Shale

—— | Mudstone

——] Interlaminated sandy shale
— or silty sandstone

‘** ..l Sandstone

Siltstone

T 1 Limestone

CT ] Shaley limestone

EE Cherty dolomitic limestone

- z.72] Sandy cherty dolomitic-
Lo-a-1  limestone conglomerate

[T an L].thOCIaStS ShaleD{)lomite Chert

=== Low-angle cross beds

———_ Heterolithic (lenticular)
laminae

2? Heterolithic (wavy)

laminae

~.  Heterolithic (flaser)
laminae

AN Mud Drapes

~ Asymmetric ripples

AN Symmetric ripples

2 _ Convolute laminae

vt Blocky peds

\/\/ Slickensides

T &Q Carbonate nodules

<J Brachiopods
C5  (whole and fragmented)

@) Crinoid fragments

SN
72\

©  Gastropods

o4 Foraminifera

Brachiopods

{  Bioturbation

v Burrowing (vertical and
horizontal)

% Organic or carbonaceous
debris

A Root Traces

+

Stylolites
@  Pyrite

pPh  Phosphate
@ Siderite

— =— =—QGradational contact

Sharp contact

E Desorbed sample

2.01a | Facies photograph




- -043- 1020 - 1040 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 1 41
S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS BOXES 23-26
LOCATION
—- 0
CARBONATES| 7 o ! DESCRIPTION - NOTES
- Thick
N L e me
'S) z 20 é g % =z = ) [=Te - Lithology (Grain Size, Sorting, Roundness) SURFACES, FACIES,
< | Flg nj_ ? EF w 3 v/ 8 O - Composition INTERVAL
= = - Sedi S )
O  [clastics] =2 0 | b " Contagis e and COMMENTS
DEPTH T L N w) E b} - Body / Trace Fossils x
(feet) E < S/I-\ND % 5 E 8 g - Post-Depositional and Diagenetic 8
OZVFFMC ifal
1020 = — v Light greenish gray silty shale. _
— - 24
— v _
— I | I | I : | | I | Blocky medium-gray mudstone.
— gy b AL -
T le @ o
'@) t\%’j Very light-gray wackestone. —
'S fC—Eas_tlmpods, pelecypods, and crinoid
ossils.
I | Iy 4/" ) Slickenslides and root traces. Blocky -
» fl | I : texture. _
Fissile greenish-gray shale.
f3re_enitshc;gray silty shale, weakly — 25
aminated.
[ I I B |
(I I I —
LA | I | I | Blocky features.
l I ! I I I I I
E—:—: |y?||||||| -
— — | 1 1yl Reddish-brown mottles in a greenish-
. I | | | | |,f{| I | gray and light-gray matrix.
_— [ I B B —
_— I I | | I I | | I I Blocky texture, slickenslides, root
—— I, 1 /H 1 traces. —_
& ChAl ] o _
_ﬁ— | | | I | I |.|u | Light bluish-gray carbonate nodules (1-
_— | I | I | |\I ‘IU[ 3 cm in diameter). S
—_ — — A —
_— HNHNNE J—
—_— oty
e LA — 26
—_ (I |




- -043- 1040 - 1060 ft PAGE OF
welLnae  HOPP #1-16 (15-043-20027) NTERVAL 2 41
ocamoy  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS BoXES 26-28
COMPANY Forest City LLC pescrigep sy W-M. Brown DATE  January 2005
CARBONATES E m :g DESCRIPTION - NOTES
=) - Thickness
o = o5&8 =z = W Eo \tholog)f .(Graln Size, Sorting, Roundness) SURFACES, FAC|ES,
| ==240d L ) | 8 %) - Composition
= - o - Sedimentary Structures INTERVAL,
o [CLASTICS | =2 0 | WL - Contacts and COMMENTS
DEPTH T i N w) E o - Body / Trace Fossils x
(feet) = g S/I-\ND LLI 5 @] 1% 3 - Post-Depositional and Diagenetic 8
- OzZVFFMC 0 - £3
1040 _ & B I I'ny'l | I | I | Blocky greenish-gray mudstone _
_ﬁ_ M with 2-10 mm light bluish-gray
— e | | | I | | I | | | carbonate nodules. —
(I (|
== SRR -
1042_ T T 1 T — —
-
— A S E !@ Very light-gray wackestone. —
| —— — (=)
I : T . T : | Brachiopods, bivalves, crinoids.
— — 1T T 1 — —_
1044 — T T ~ —
T T
] I — m _
I I I I i/
N
S I 'I I '[ T 'I T —
1 1 1 1
FYP  ======2 _
L ——
— = Shaley input. -
— = — | S 27
I
— _:_._:_._:_:: W/ Slickenslides. -
1048 — N — —— —_
—_— I l I I l I - ===="
| == A —
— e 1' I II I Il 'IlI I II | Transitional contact. —
—_— (I R B I |
1050— _— I W"i I ar ]
— — Lt —
T o Greenish-gray blocky mudstone to
— _— . I | I | 'Il | | | siltstone. —
—_—— I [
1 |/ A B
h052 — —— L Lt —
— | : I II I : I —
— S T T Light-gray and light greenish-gray -
1 T I I I T I mudstone to wackestone.
| —— —
1054— i I I
1T T 1
— — T 1 —
I
T 1 L
- g — 28
— Calcareous light-greenish gray shale
1056 — With light bluish-gray carbonate
— = nodules. _
1058— = _
— E <J Articulated and disarticulated bivalves. ——
—] = Gy C —
= arbonaceous
1060 f— %




Hopp #1-16 (15-043-20027) 1060 - 1080 ft

WELL NAME INTERVAL

PAGE 3 OF 41

ocxron | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS

Boxes 28-30

COMPANY Forest City LLC sescripengy  W-M. Brown

paTE January 2005

-
CARBONATES| % & ¢ DESCRIPTION - NOTES
- Thick
% lanbrsr SE 2z
O = 85 5 E % = = ) E i - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zgoa [ O v} 8 O - Composition ’ ;
O [ CILASI,TI‘CIS 1 E S (T'J & E - Sedimentary Structures CIII\(I:'-,I—CI)EIGI\\/AAEIRITS
= - Contact an
DEPTH T L o ()] E.E - B(?anf'rsrace Fossils x
(feet) E = SII‘-\ND % (.|T) 8 8 “-2 - Post-Depositional and Diagenetic 8
OZVFFMC el
1060 ::::: MI IKI' N Tl/l'| : Coldds Dark gray shelly lag, disarticulated _
—_—— ol @ <O brachiopods, gastropods, and crinoids.
T — '|'|\*|'||@
—_— — [ I B _—
—_— T
— —_— lu-l\ral )iJ le Rooted dark-gray carbonaceous -
1062 i — shale. Slickenslides and burrows.
% H @ | Black pyritic coal. -
e |
- —_— l | I | I | : | -
— LAAT
1064— — | L h | LI | | | -
—_ Lyl
N —_ K bbl' |
_ —_— | [ —_
_— [ I T
- T = | [
— _— | IIllllll -
1066— — I | I | I IAI | I Rooted medium gray blocky mudstone. ——
] e I I | I | | | | | | Carbonaceous partings. _ 29
_ [ [ B |
—_— — IIIIIIIIII
1068 I I_I I|_I | —— ' | ' | I | I | I | Sharp contact.
T T 1
] | : I : I : I -
— - — — ;6"' J—
| - 1 ‘Efj
— I — —_
1 T 1 T 1 T 1 .
1070— —— — ' —
] 1 I 1 T 1 T 1 —
1 1 1 |
— . E— — \ 7 T
] T I| T I| T I| I Light- gray bioclastic wackestone. _
1T T 1 )
HO72 — - : - : - : . T @J/ Bioturbated. —_—
—_— | 1 1 1 —_—
| : | : I : I
| — — —
] I | T 1 -
I —
1074 — e E . S
I —
I T -
— i — — —_— 30
] I : I Il I ; I _
I —
1076— |'I||I|'I| -
— I — — —_
1 1 1 1
b 1 1 | e
1 : 1 I 1 I 1
I _
1078— I I | -
1 1 1 1
= 1 ! | L | ! I -
1 . 1 : 1 1 ]
1070 —] _,_'I_,_'I_:_ Silty wackestone. -




Hopp #1-16 (15-043-20027)

1080 - 1100 ft

PAGE 4 OF 41

1
[l

=

Gradational contact.
Light bluish-gray carbonate nodules.

Dark gray shale

WELL NAME INTERVAL
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 30-32
CARBONATES E ﬂ :@ DESCRIPTION - NOTES
3> - Thick
1S) Z 20 5 E g = = ) En - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| =Z=a0m w O it 8 %) - Composition : :
O { S —— = S - arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 9] > - Contacts and COMMENTS
DEPTH T L N w E ) - Body / Trace Fossils =
(feet) = < SIAND L 5 O 0 g - Post-Depositional and Diagenetic @)
- OZVFFMC 0 L 8 =} o
1 1 1 .
1080 _ e e < @ Silty greenish-gray wackestone.
== === @ Mottled and complete fossils. L o e e e
— t— Greenish-gray finely laminated
siltstone with light bluish-gray
carbonate nodules.
31
Anna Shale, top
of the Anna
Dark-gray to black sideritic Interval
shale.
Sharp contact.
< 2.05a
‘@j Very light to light-gray wackestone.
Whole fossils of brachiopods,
\\'\, 7 crinoids, and bivalves.
Gradational contact. @~ =00 6 ———f== == s=—— = e— e— e
1092 Dark-gray organic-rich blocky
sandstone. Burrowed, and rooted
with slickenslides. 32




Mud-supported Carbonate, Hopp, 1088.0-1088.8
Image 2.05a



Hopp #1-16 (15-043-20027)

1100 - 1120 ft

PAGE 5 oOF 41

WELL NAME INTERVAL
ocamon | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 32-35
CARBONATES E ﬂ 5 @ DESCRIPTION - NOTES
33 - Thick
5 |aappap S5
(@] a gg § %% E - w % ; - gtﬂhﬂ::}?syiru(ﬁrain Size, Sorting, Roundness) SURFACES, FACIES,
6‘ { S —— = 8 = 8 [ - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] wu - Contacts and COMMENTS
DEPTH T L N w E i - Body / Trace Fossils =
(feet) E < SIAND % 5 8 8 S:) - Post-Depositional and Diagenetic 8
OZVFFMC D
1100 Medium to dark-gray.
33
1102
ight-gray mudstone-wackestone. = [== = = == == =— -
1104 — Crse0, Light-gray mud K
D
1106— et = ]
@ 6" black shale with disarticulated fossils.
A e e — — — — —
Ph
1108 Phosphatic black shale with phosphate
Ph nodules (3-4 cm).
1110
10"dark-gray shale with disarticulated e o o o o
C’O%')J bivalve fossils. 34
2.01b
E Brightly banded coal with calcite in
112 cleats and pyrite nodules throughout.
1114 Dark-gray shale.
1116 — Wy © Sharp contact.
Qp Medium light-gray wackestone.
'\.\,{‘-! ) < A . .
o~ Crinoids, brachiopods, and bivalves.
1118 —
Slickenslides.
1120 35




Coal, Hopp 1111-1111.6, Summit
Image 2.01b



Light-gray mudstone.

- -043- 1120 - 1140 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 6 M
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 35-37
CARBONATES E ﬂ 5 @ DESCRIPTION - NOTES
33 - Thick
B L =l e
'S) Z 20 5 g % = = ) En - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| ==a0m w O it 8 %) - Composition ; :
e { S —— = S - arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 9] wu - Contacts and COMMENTS
DEPTH T L N w E i - Body / Trace Fossils =
(feet) = < SIAND L 5 O 0 S:) - Post-Depositional and Diagenetic @)
- OZVFFMC n w 8 =] @
@@ Light to dark-gray wackestone.
<
Greenish-gray shale
v
[p)
v Cﬂ% o Greenish-gray shale.
Occasional faint laminations.
Q
36
. Transition from limestone to siltstone to
black shale. e —
= Ph
— Phosphatic black shale. Phosphate is
= in nodular form (3-4 cm).
— 60%03
— 1" black shale with disarticulated fossil
— fragments.
= D]
= E Medium-gray very finely-laminated
p—— shale.
— Shelly lag.
—_— 60%03
1138 e Ly Medi blocky mudst
_] — \ &\L\I’”'r | I| | I|, edium-gray blocky mudstone =




Hopp #1-16 (15-043-20027)

1140 - 1160 ft

PAGE 7 OF 41

WELL NAME INTERVAL
ooamon S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS poxes 37-39
COMPANY Forest City LLC bescrieppy W-M. Brown pATE  January 2005
— 0
CARBONATES| 7 o o DESCRIPTION - NOTES
& |3Egpig ES i
(@] % gg § %% E E w EE - gtﬂhﬂ::}?syiru(ﬁrain Size, Sorting, Roundness) SURFACES, FACIES,
6‘ S = o = 8 i~ - Sedimentary Structures INTERVAL,
[CLASTICS | =2 0 | wl - Contacts and COMMENTS
DEPTH T L N w E i - Body / Trace Fossils =
feet = < SAND w = @] nQ - Post-Depositional and Diagenetic O
(feet) = Soverme PP | L |83 @
1140 S o :
_ A B v P Light-gray transitioning below to darker-
| I - v v jS gray burrowed wackestone.
_@. — e —— | -
1142 — Pyt —
— gl Greenish-gray sandy-shale. -—
Z : :;I_- Occasional light-bluish gray 10-30 mm
— @— ey carbonate nodules. —
1144 — iy ey ris ~ —
_ = v _
— Rkt ke Slickenslides. —
— T Y —
. — - — N Calcareous.
1146 — PRl —_
_] . .- . .__' — _
EEtipyityetl ~ ] 38
1148— | — —]
| ~ —
1150 . :__.__ —n Lenticular, wavy, and flaser bedded.
— :_:__.__ Light-gray, poorly laminated, —
" > wackestone. L e e - m— —
] S S n Coieds -
N152 — : T : T : I : Bivalve, brachiopod, and crinoid fossils. ——
] T 1 o _
| — — /L;)
RS 1 T 1 T 1 T 1 Q —_—
1 1 1 1
- I . I . I . I CQ%OC -
1154 — T T Dark-gray shale underlain by dark-gray
T 1 :__ sandy shale.
1156— —
B 39
y —
1158 —
—|Excello Shale, top
Black phosphatic shale. —|of the Excello
Interval
Ph - :
1160




WELL NAME

Hopp #1-16 (15-043-20027)

1160 - 1180 ft
INTERVAL

PAGE 8 OF 41

LOCATION

S$16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS

BOxes 39-41

COMPANY

Forest City LLC

pescrisepgy W-M. Brown

DATE January 2005

CARBONATES

LITHOLOGY
SEDIMENTARY
STRUCTURES

FOSSILS
DIAGENETIC FEATURES

POST-DEPOSITIONAL /

DESCRIPTION - NOTES

- Thickness
- Color

- Lithology (Grain Size, Sorting, Roundness)

- Composition

- Sedimentary Structures

- Contacts

- Body / Trace Fossils

- Post-Depositional and Diagenetic

SURFACES, FACIES,
INTERVAL,
and COMMENTS

BOX

b
=

Ty

Black phosphatic shale

Light to dark greenish-gray fine to very

finely laminated.

Occasional asymmetric ripples

Medium-gray interlaminated shale and

sandstone.

Wavy, flaser, and lenticular bedding.

Medium-gray shale.

40

41




1200

pyrite mineralization.
Blocky mudstone

- -043- 1180 - 1200 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 9 M
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 39-41
é@ E ﬂ ;‘Q DESCRIPTION - NOTES
5 e
% |ambuhe B - itoes
1S) Z 20 5 E % = = ) En - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
= S240m Wy | 8 O - Composition INTERVAL ’
o I I | E S - arF - Sedimentary Structures ’
[ CLASTICS = %)) wh - Contacts and COMMENTS
DEPTH T N w) 'D_. i - Body / Trace Fossils =
(feet) = E SIAND L 5 O 0 g - Post-Depositional and Diagenetic @)
- OZVFFMC n uw 8 [a} @
1180 ==
(=
1182
42
1184
D
1186
Medium-gray to dark-gray sideritic
shale.
1188
(&>
1190
1192
43
1194
Gy
Shelly lag.
G
1196
Ph Phosphatic black fissile shale.
1198
Carbonaceous shale.
> Black coal brightly banded. Calcite and




wenae  HOPP #1-16 (15-043-20027) . 1200-1220 ft PAGE 10 OF 41
ooxmoy  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 43-46
COMPANY Forest City LLC bescrigeppy W-M. Brown paTE  January 2005
é% E a ; E DE$CR|PTION - NOTES
5 |akbpss B Bl me
£.835 &2 ZE %) = - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
9 W=zgonm w O v’ 8 0 - Composition : '
) L L =35 = aF - Sedimentary Structures INTERVAL,
[ CLASTICS = 2} wu - Contacts and COMMENTS
DEPTH T N w) E ] - Body / Trace Fossils x
(feet) = g S/I-\ND Ll 5 o] g - Post-Depositional and Diagenetic ]
- Szvrmc P e &a
1200 — !

|
/

=

Dark-gray blocky mudstone transitioning
to organic rich, lenticular fine-grained,

coarsening upwards sandstone.

Heterolithic, flaser, wavy, and lenticular

bedding.
Ripple cross laminations.
Mud drapes.

Convolute laminations.

Mud drapes.

Asymmetric ripples.

Bright pyritic rich coal

Root traces and burrows.

Medium-gray interlaminated sandy
shale and silty shale.

Dark-gray to black sideritic shale.

Organic material

44

45

46




- -043- 1220 - 1240 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 11 41
ocaron  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS poxes 46-48
CARBONATES E a 5 g DESCRIPTION - NOTES
= - Thick
% |anbpsr SZ 5%
'S) = g 5] é % % =z = ) =l - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zgonm w O v’ 8 0 - Composition : '
O =35 = aF - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] wu - Contacts and COMMENTS
DEPTH I L [m] 14 2} E w - Body / Trace Fossils x
(feet) = < S/I-\ND LU 5 O %) g - Post-Depositional and Diagenetic @)
- OZVFFMC n w 8 o @
Dark gray to grayish-black very finely _
laminated shale.
@& | 5-50 mm siderite bands throughout.
Fissile.
— @ |3 pyritic and calcite rich coal.
— S RO -
— R Irl —
::::: : | I | : |4| : | Medium gray blocky mudstone. _
::::: I I%I l | ! I I Root casts, slickenslides, burrows and —_—
—_— | | Ly | | | prismatic pedogenic features. _
e [ I
- — | I 1]l | I | N
— — — I
- — — I 11 : 11 ‘ | -
T TR —
—— HH AN — 47
—— I|I|I|I|II
—— byt ]
—_— [ IS I B —
e [ { I I |
_— I [ B | —_
- — | [ |
—_— [ I B
e NS -
—_— — |1VJ|||||I ]
—_ I
- [ | —
— — — HHUANE
—_ |llllllllfhl
—_— donn A —
——— HRCIHE —
—_— [ |
- NI -
| V{ 1 1.1 Pale yellowish-brown carbonate
[ nodules.
N
i ) 48
A Weak relict bedding. —
Weakly preserved laminations, heavy -
N, burrowing, rooting, and slickenslides. e
l/ Change at 1240°, more blocky below, J—
A more relict above.




Hopp #1-16 (15-043-20027)

1240 - 1260 ft
INTERVAL

PAGE 12 O©OF

41

S$16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS

Boxes 48-50

Forest City LLC

pescrisepgy W-M. Brown

DATE January 2005

CARBONATES

~WCKST

—PCKST
GRNST

—BNDST

— EVAP
- MUDST

SEDIMENTARY
STRUCTURES

FOSSILS

POST-DEPOSITIONAL /
DIAGENETIC FEATURES

DESCRIPTION - NOTES

- Thickness
- Color

- Lithology (Grain Size, Sorting, Roundness)

- Composition

- Sedimentary Structures

- Contacts

- Body / Trace Fossils

- Post-Depositional and Diagenetic

SURFACES, FACIES,

INTERVAL,
and COMMENTS

BOX

| | || LITHOLOGY

“e o,
o te
LI R A
.
. e PR
. -
s a%se

* e e

i,

iy
1)

Medium-gray blocky mudstone.

Shelly lag, with disarticulated
brachiopod and bivalve fossils.
Very calcareous.

Carbonaceous black shale.

Brownish-gray siderite nodules.

Dark-gray shale.

Dark-gray fissile shale.

Black shale.

Dark-gray to black shale overlying
coal/carbonaceous shale. Some bright
bands, some pyrite.

Blocky very fine-grained sandstone,
with root casts (filled with mud),
slickenslides, and burrows.

Light-gray very fine-grained
structureless sandstone.

V-Shale, top of
the V-Shale
Interval.

Croweburg coal

49

50




- -043- 1260 - 1280 ft PAGE OF
weLLnawe  HOPP #1-16 (15-043-20027) NTERVAL 13 41
ooamon S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS poxes 50-53
COMPANY Forest City LLC bescrieppy  W-M. Brown paTE  January 2005
-0
CARBONATES| 7 o oy DESCRIPTION - NOTES
- Thick
5 |ansnsh BE Zc
O s 835 5 = S =z = ) = - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdom w O ! 8 It - Composition : !
) S = 5 o arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] w i - Contacts and COMMENTS
DEPTH T L N o) 'D_. i - Body / Trace Fossils =
(feet) = < S|AND LLI 5 @] 1% g - Post-Depositional and Diagenetic O
- OZVFFMC n w 8 =] m
1260 R DAL Iy Light-gray very fine-grained
— eelsin e structureless sandstone. —
— . S :-‘,.-_'-_ / 2.08c e S ——
— — :—_' TN Gradational contact. — 51
—_— [ B |
1262— —— — I | l 1Y | | l | Red mottles in blocky dark-gray and —
| o I | I | I | I | I I reddish-brown mudstone. _
— e I| 4 | '] I II if Occasional fine laminae (1-2 mm) —
—] ::::: | W' | | —_
-QP — | I
1264— _—(_\E —_—
e o : | l | I | I | I | Light bluish-gray carbonate nodules
= THHENN (=100 mm). -
s b —]
— P 0 e Sharp contact —
1266 ': ::. Very light-gray, very fine to fine-grained
— rest et micaceous sandstone. —_
1268_ ..-'. ...'.o' P -. —_
— et ',-:' Ll Light-gray blocky mudstone. —
||II||'/’|l —
AP AL gy A T
B R RN -
zro—f S —
4 == v — 52
— el e ~ Interlaminated sandy shale, laminated
T and lenticular with wavy and flaser
] il L/ beds. —
22— =S —
1274— Eatpphippld ~ _
| . TT gl Gradational contacts within this -
— —_— s — coarsening-upwards succession from e
e shale below to heterolithic = = = = = =
) = interlaminated sandy shale to -
1276— = sandstone above. —
1278 —é — l H | | | Nodular carbonate la i i - T T T T T
— yer (light bluish-
— _§Z | | | I | | l | I gray), with some reddish siderite —_
— | l M nodules. Blocky medium-gray
—_— | \F‘Jﬂ Vl ) mudstone matrix. I 53
1280 _— | I | |




Sandstone Hopp 1260.6-1260.9
Image 2.08c



Hopp #1-16 (15-043-20027)

1280 - 1300 ft

PAGE 14 OF

WELL NAME INTERVAL
comron  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 53-55
CARBONATES E ﬂ 5 g DESCRIPTION - NOTES
35 - Thick
5 lashus: EE £
O £ 8% 5 = S =z = ) = - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdom w O ! 8 It - Composition : !
O L L L_L 1| = S P arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] w i - Contacts and COMMENTS
DEPTH |:|_: L B P_: 8 |D_- w - Bcdleracc‘a‘Fnssils _ ) é
(feet) 5 é _S|AND h o e g% - Post-Depositional and Diagenetic B

C

—

N
I
Ill
1]
o —

.
.
.

H
)

"

—_—k_—_—_—_—_

Laminated silty shale, brown and
medium-gray laminae.
Wavy and convolute bedding.

Dark-gray to black fissile sideritic shale.
Brownish-red siderite nodules (3-5 cm
in diameter).

Dark-gray to black carbonaceous shale.

Dull coal with calcite and pyrite.

2.01d

Medium-gray blocky mudstone.

Wavy bedding in very fine-grained
interlaminated sandstone and shale.

Blocky mudstone and carbonaceous
material. Large (30 mm) carbonate
nodules.

Root traces and slickenslides.




Coal Facies. Sample from 1288.6-1291.2’ in Forest City LLC, Hopp #1-16
Image 2.01d




welLnave  Hopp #1-16 (15-043-20027) INTERVAL 1300 - 1320 ft PAGE 15 oOF 41
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 55-57
— 0
CARBONATES E ﬂ &,% DESCRIPTION - NOTES
- Thick
5 lampap S
(@] a gg § g% E - w 5 [ - g;h;:}o{)ggﬁ(ﬁrain Size, Sorting, Roundness) SURFACES, FACIES,
= S S = o = 8% - Sedimentary Structures INTERVAL,
DEPTH % [ CLASTICS 3 E % ol - Contacts . and COMMENTS <
= L = = - Body.’Tram‘e‘Fnssus _ i o
f = < SAND @] nQ - Post-Depositional and Diagenetic
(feet) S dortye OO o | 8= @
1300 _ ::::: | | I J‘l | H Medium-gray blocky mudstone. _
—_— | I I\i(b-’lj | Abundant burrows, root casts, and
— . I slickenslides. —_
_ [ e I
] e e II | I | | | Iﬁi | Organic material. -
1302 —_— — ] 3” black bright coals @ 1280-10" to
- | ! ,J@_'[ 128117, —
- [
_—— | | I % I | l | Medium gray blocky mudstsone.
-_— 1 (.
] —_— e 1,1 1,1 -
—_— LR Organic material, with leaf imprints.
1304 —_—— U N Very carbonaceous. e o e
— Cr)%f’)o lE)_arli-gray shale with disarticulated -
ivalves. —
] Gradational contact. -
1306— S o _ —
Very fine-grained sandstone with 56
| e lenticular bedding and low-angle cross- -
— \“‘1“-\{/// bedding. Coarsening upwards. I
= @ Sandy laminae (3-4 mm) thicken -
1308 — o oer 2t towards the top and shale laminae (<0.5
oLl mm) thin.
:".'-::. et = Wavy and convolute bedding with
P — occasional roots.
o S Mud drapes and double mud drapes.
1310— —
| NS Poor sorting and rounding of the sand —
laminae, arkosic.
- 2.08b —
N312— Asymmetric ripples throughout. B —
— — _
— S~ —_
1314— —
- A
2.11d
— Transitional contact. e — = = — = ] 57
1316 —
Mud laminae (2-3 mm) thicken and —
m~ sand laminae (1-2 mm) thin.
Lenticular and wavy bedding. -
1318 —
1320




Sandstone Hopp 1310.8-1311.3
Image 2.08b



Heterolithic, Hopp #1-16, 1314.9-1315.7
Image 2.11d



Hopp #1-16 (15-043-20027)

1320 - 1340 ft

PAGE 16 OF

WELL NAME INTERVAL
ocxron | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 57-59
COMPANY Forest City LLC bescrigeppy W-M. Brown paTE  January 2005
CARBONATES E & ;g DESCRIPTION - NOTES
2 - Thick
5 |agriy Eo
O @ gg § g% E = ) 55 - g:;hn?LO‘JgS);li(DCi'rain Size, Sorting, Roundness) SURFACES, FACIES,
6‘ N S = 8 = 8 = - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] i - Contacts and COMMENTS
DEPTH T L N w) E o - Body / Trace Fossils x
(feet) = < S/I-\ND L 5 O 0 Q - Post-Depositional and Diagenetic g
- O ZVFFMC n - 8 o
1320 N v v _
T Very fine-grained sandstone
— = interlaminated with dark-gray shale.
= ._: : - . : -2 Lenticular, wavy, and convolute
322 — —_—— bedding. Flaser beds.
— prypiipiiid ——— ] Ripple-cross lamination.
1324 = Slight coarsening upwards trend.
— | ~
1326— . ——
- | = —
kel ~
1328— ke ekrs —
1330— |-
1332 — KX . ___
1334 _:T == — Very gradational change to dark-gray e — — —
— — silty shale.
= -
= Siderite (banded 5-10mm).
1336 E Occasional organic debris
1338 =
1340 ——




- -043- 1340 - 1360 ft
welLnave  HoPPp #1-16 (15-043-20027) NTERVAL 41
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 59-61
CARBONATES E ﬂ :@ DESCRIPTION - NOTES
3> - Thick
L E
1S) = g S 5 E g = = ) =l - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdoam L O it 8 O - Composition ! :
O I I | = S - arF - Sedimentary Structures
[ CLASTICS = 2] wh - Contacts and COMMENTS
DEPTH T L N w E i - Body / Trace Fossils =
(feet) = < SIAND L 5 O 0 g - Post-Depositional and Diagenetic @)
- OZVFFMC 0 L 8 =} o
Dark-gray to black very finely-laminated,
sideritic shale.
60
Fissile
Dark-gray carbonaceous shale.
Dark-gray shale with disarticulated
bivalve and brachiopod fossils.
Calcareous.
G
Dark-gray sideritic shale.
61

Dark-gray sideritic shale.




welLname | HOPP #1-16 (15-043-20027) nrerua, 1360 - 1380 ft PAGE 18 OF 41
ocxtion | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 61-64
é@ E ﬂ ;g DESCRIPTION - NOTES
5 |ansnsh BE ge - s
1S) > gé 5 E g =z = ) = E - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdoam L O it 8 2 - Composition ! :
) L L L_L 1| = ) = o - Sedimentary Structures INTERVAL,
DEPTH T lgweTes) 52 | @ | &2 s Foss and COMMENTS | ¢
T - BO race Fosslls
(feet) = g SIAND L 5 O Bé - Post}:Depositional and Diagenetic @)
- OZVFFMC 0 w 8 =} o
1360 ===
61
Dark-gray very finely-laminated sideritic
shale.
1362 Siderite bands (3-20mm)
1364
1366
1368
Dark-gray to black shale.
1370
I “]., 11 Greenish-gray blocky mudstone with 63
| I’r\‘:’| II Il 10-30mm brownish-gray siderite
o nodules. o — — — — — —
P T
(I |
1372— ¥ 'TT' 15
I| dl[. |yl
L' Relic bedding preserved, ripples and
| I”TTI | I | flasers.
I, 1 |
I |
1374— Lyt !
Rol
I I | I | I |
I | I I”Li-l
| I | I I | |
[ I
Y I
. ! |l'{| rﬁ” Mottling throughout
J Illllllllll e o — — —
. [
] -+ 4 : I :1/:'| : ~40 mm light blue-gray carbonate
1378— —@— M nodules.
[ B B
== HHN Light-gray
— —— [ I
| = Dty 1A 57
1380 T— 1




1398—

1400

A=

|
1|/.
fan 114
I |
Wy ,4[

—_— D — —

—_— —_——— — — — —_— e —_— — — — — — — — = = =

2)7

Medium-gray interlaminated shaley
sandstone.

Lenticular, wavy, and flaser bedding,
ripple-cross laminations. Poorly sorted
and rounded grains.

welLnave  Hopp #1-16 (15-043-20027) INTERVAL 1380 - 1400 ft PAGE 19 OF 41
ocamoy | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS BoXEs 64-66
-
CARBONATES| % & o} DESCRIPTION - NOTES
- Thick
% |anopsz BZ gz
18] = g o 5 E % =z = ) = - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdoam w O it 8 1) - Composition ’ :
e { . —— = S - arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 9] w iy - Contacts and COMMENTS
DEPTH T L N w E i - Body / Trace Fossils =
(feet) = < SIAND L 5 O 0 “-2 - Post-Depositional and Diagenetic @]
- OZVFFMC 0 L 8 D o
1380 e I Illlldl
] —_ | | I | | I I | Light-gray blocky mudstone.
p— —_— — — | —_—
— h h/_fjl N
— — I | I 101 I | Transitioning downwards to dark-gray
380 T I | (| | Iy 1 I mudstone. —
- | | |
—_—— I ﬁ I II I | | Il Organic debris, very carbonaceous.
—— Lt —]
= | (R |
_—— — ([ I B
- I [ A
1384 e ! —
—_— (I T P
—_— — (A
— LT
e Relic bedding and occasional laminae.  — e - — ——— -
1386 = —
= Ph
= Fissile black shale with phosphatic
e nodules (1-2 cm) —
= =
1388 D (@) Dark-gray sideritic shale.
CoiRy
Black shale with disarticulated bivalves.
Black coal, calcite.
65
Dark-gray to black, very finely-laminated
1390 gray y y
shale. e o — — — -
— Uyt |
it
— | Medium-gray blocky mudstone. —
[ I
— |
VT
I

66




1420

- -043- 1400 - 1420 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 20 41
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 66-68
CARBONATES E & :§ DESCRIPTION - NOTES
35 - Thick
%  |egnbpsz SE &
'S) z g ) 5 E % =z = ) [=ve - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| ==a0m w O v’ 8 o - Composition ! :
e { S —— = S - arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 2} wy - Contacts and COMMENTS
DEPTH T L N w) E b} - Body / Trace Fossils x
(feet) = < S/I-\ND L 5 O 0 g - Post-Depositional and Diagenetic 8
- OZVFFMC n w 8 fa)
1400 C .
] C— - = Interlaminated shale and sandstone.
— — Very fine-grained, lenticular and wavy.
T T ~ Mud drapes and double mud drapes,
= T flaser and wavy bedding.
1402 — _ - Carbonaceous and organic debris.
— .« —— } Asymmetric ripples throughout.
B Il | Dark-gray blocky mudstone.
\ 1
1
1
Dark-gray interlaminated shale and
@ sandstone. Lenticular and wavy, flaser
— s — beds, complex internal geometries.
Siderite.
Fissile.
67
1410 =
1412 =
— Dark-gray to black sideritic shale.
= Bands of siderite range from 3-50mm in
= thickness.
1414 =
1416 =
1418 =
= 68




WELL NAME

Hopp #1-16 (15-043-20027)

1420 - 1440 ft

INTERVAL

PAGE 21 OF

4

LOCATION

S$16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS

Boxes 68-70

COMPANY Forest City LLC

DESCRIBED BY

W.M. Brown

DATE January 2005

CARBONATES

EVAP

MUDST

~WCKST

- PCKST

GRNST

- BNDST
SEDIMENTARY
STRUCTURES

POST-DEPOSITIONAL /
DIAGENETIC FEATURES

DESCRIPTION - NOTES

- Thickness
- Color
- Lithology (Grain Size, Sorting, Roundness)

SURFACES, FACIES,

B

>
8 0
- C i
6‘ [ ! (1:') - Seng?;‘;ﬂl:r: Structures (;:[\(IZTCI)EI'\?R//IIELI\:ITS
- Contact an
DEPTH |:|_: 8 - ngy .’cTsram‘e‘Fnssils _ ) é
(feet) = e - Post-Depositional and Diagenetic @
1420 ===
=== > _
é e— Dark-gray to black sideritic banded
—_— = shale. —
=== 69
=== Siderite is 5-60mm in thickness.
= = Siderite nodules 3-30 mm in diameter. -
1432 == —_
1434 — S
= 70




- -043- 1440 - 1460 ft PAGE OF
wewnave  HOPP #1-16 (15-043-20027) INTERVAL 22 41
ooamon | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 70-72
>N - DESCRIPTION - NOTES
CARBONATES| I 2
> e e < ¥ z E - Thickness
(D % 8 Q '@ %'é E - 85 i Stollzqo (Grain Size, Sorting, Roundness)
w g & ] iti ' ' 1 1
9 2 g £5z w 5 9 85 - Cnmp§5¥llnn . SUR'TQ'IC':ESVEECIES
Ll 1L 1| = = - Sedi S '
O  [ciasTics| =2 0 | b " Contacts o oes and COMMENTS
DEPTH I L [m] o 2} E w - Body / Trace Fossils ><
(feet) = =< SAND L 5 O 0 g - Post-Depositional and Diagenetic @)
- SBzVEFMC n w £a o
1440 ===
- === - Dark-gray to black sideritic shale. -
=== Siderite bands up to 100 mm thick.
1442 === Nodules 50 mm in diameter. 71
g i — - -
1444 ._=, PR Sharp contact.
A Very light-gray structureless fine- —
grained sandstone. |
1446 — Poorly sorted and rounded. —
A Root casts common. -
1448 — —
1450— —
1452 — _—
. ([ I I -
,'..‘.',,-: l'HI | | : | l | Il Blocky sandstone. Very fine-grained, — 72
v ‘2, e [ | | | | | | poorly rounded and sorted. Mottled.
AR By —
o [ I i B |
1454 soawd |J.",J:|:|: —
ce NN -
‘e l I l [ I
‘., I e I | I | | | J—
Py | | \Jz_"fll/ll -
o | *Lrl (| Slickenslides in carbonaceous dark-
1456 - |ﬁ|| I/{l || [ Il gray shale.
*e ,"‘. % : | "L:i‘ |;| : | Mottled medium-gray silty sandstone.
AN
oo LA TV —
. [ L B |
1458 . A HHN .
.’ | |k~q‘\11_|/ | Black carbonaceous shale.
* | A1 -
— I | I | I | | | Structureless fine-grained silty —
. | I | :){: | II sandstone.
1460 K L AL




Hopp #1-16 (15-043-20027)

1460 - 1480 ft

PAGE 23 OF 41

1480

WELL NAME INTERVAL
ocamon | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 72-75
% > ~i DESCRIPTION - NOTES
> CARB'O_NATES ﬂ(: é ‘;% - Thickness
0] %5%55'@ I—: Qﬁj - Color
'S) a % S é E % =z = ) [=Sre - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
Q 2288z Wh D 2o - Compostion INTERVAL,
o I | E 3 - o - Sedimentary Structures '
CLASTICS = 2} wy - Contacts and COMMENTS
DEPTH |:|_: B P_: Uo) E g - Body / Trace Fossils >O<
feet — Y [72] Z - Post-Depositional and Diagenetic
( ) — ! nw w92 oM
1460
73
Ripple cross-laminated fine grained
1462 poorly sorted and rounded sandstone.
Micaceous, arkosic.
Gradational contact.
1464—
Medium-gray interlaminated shale and
sandstone.
Flaser beds, lenticular and wavy
bedding.
1466
1468
1470
Dark-gray to black banded sideritic
shale.
o 74
Siderite is in 5-40mm bands.
1472
1474 Occasional carbonaceous layers and
organic debris.
1476
Black coal with calcite and some pyrite
1478 in cleats.
Black carbonaceous shale overlying
and underlying coal.
Dark-gray blocky very fine grained
sandstone. Organic rich. 75




Hopp #1-16 (15-043-20027) 1480 - 1500 ft PAGE 24 OF 41

WELL NAME INTERVAL

ocxroy  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 75-77

COMPANY Forest City LLC bescrieppy W-M. Brown paTE  January 2005

DESCRIPTION - NOTES

- Thickness
- Color

- gtﬂhﬂ::}?syiru(ﬁrain Size, Sorting, Roundness) SURFACES, FAC|ES,
- Sedimentary Structures INTERVAL,

- Contacts and COMMENTS
- Body / Trace Fossils

- Post-Depositional and Diagenetic

CARBONATES

[ CLASTICS
Z |SAND
- 1 |

OZVFFMC

EVAP
MUDST
~WCKST
—PCKST
GRNST
—BNDST

DEPTH
(feet)

SEDIMENTARY
STRUCTURES
POST-DEPOSITIONAL /
DIAGENETIC FEATURES

LITHOLOGY

FOSSILS
BOX

1480 -

I

I Medium-gray blocky very fine-grained —
I poorly sorted and poorly rounded

| sandstone.
I

|

T

e

(R -

.'.

. *

— =
|

=
=

-
* .
.
LI T

Rooted and burrowed throughout.

Gradational contact with underlying —_————————————
medium gray laminated and lenticular

shaley sandstone. Wavy beds and
ripple-cross laminations. —_

@& | Black sideritic shale. —

Dark-gray to black carbonaceous shale. ——
Slickenslides.

17 coal.

Black sideritic shale with slickenslides.

] 76

Large 30mm siderite nodules. Blocky It-
medium gray very fine grained
sandstone. —

Siderite nodules. —_

Gradational contact. —

Gradational contact. —

Dark-gray to black carbonaceous shale. —
Slickenslides, roots, and burrows.

Black dull coal. Calcite with pyrite
mineralization.

Medium-gray blocky siltstone. Organic ——

material.




Hopp #1-16 (15-043-20027) 1500 - 1520 ft PAGE 25 OF 41

WELL NAME INTERVAL

ocxron | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 77-79

COMPANY Forest City LLC bescrigeppy W-M. Brown paTE  January 2005

DESCRIPTION - NOTES

- Thickness
- Color

- gtﬂhﬂ::}?syiru(ﬁrain Size, Sorting, Roundness) SURFACES, FAC|ES,
- Sedimentary Structures INTERVAL,

- Contacts and COMMENTS
- Body / Trace Fossils

- Post-Depositional and Diagenetic

CARBONATES

DEPTH [ CLASTICS

(feet)

SEDIMENTARY
STRUCTURES
POST-DEPOSITIONAL /
DIAGENETIC FEATURES

FOSSILS
BOX

1500

Medium-gray blocky siltstone.

i i ii 1 LITHOLOGY

Gradational contact. o — = — o — -

Silty sandstone, lenticular and wavy -

bedding, medium-gray with blocky

M SRR features and some relic bedding.

L N, Black silty sandstone, carbonaceous. —_
Sharp contact.

.
L B 1

{

- Fine-grained low-angle cross-bedded,
poorly sorted, and poorly rounded —
sandstone.

Micaceous E—

78

Sharp contact.

Medium-gray to medium dark gray
shaley sandstone, with lenticular, wavy =
and flaser bedding.

Mud drapes and double mud drapes, —_
ripple-cross lamination.

Sharp contact.

> Black shale with 10-50mm siderite
bands.

Fissile
79

Sharp contact. o

Silty sandstone, wavy but not lenticular
bedding. Parallel laminae 1-2mm thick. ——




- -043- 1520 - 1540 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 26 M
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 79-81
CARBONATES E ﬂ :@ DESCRIPTION - NOTES
3> - Thick
%  |ahbnis oF 5e
1S) = g S 5 E g = = ) =l - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdoam L O it 8 O - Composition ! :
e { S —— = 5 - arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 2} wh - Contacts and COMMENTS
DEPTH T L N w E i - Body / Trace Fossils =
(feet) = < SIAND L 5 O 0 g - Post-Depositional and Diagenetic @)
- OZVFFMC 0 L 8 =} o
@ Medium-gray interlaminated shale and -
sandstone. Very fine-grained, wavy —
bedding, but not lenticular.
/ Dark-gray to black carbonaceous shale. -
Black coal.
N Medium-gray fine-grained sandstone. e — — —— — -
Moderately well sorted and rounded.
% Wavy and lenticular beds, ripple-cross —_
lamination, complex internal
@ geometries. Some low-angle cross- —
bedding and flasers. |
v I~
= _
T S B —
Sharp contact.
Black finely laminated sideritic shale.
S
Siderite nodules (~70mm) in a medium-
gray silty sandstone bed. —
Dark- gray to medium dark-gray sideritic —
shale to silty shale. .
(D) -
Fining upwards profile. — 81
D —
1540




- -043- 1540 - 1560 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 27 M
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 81-83
> =~ DESCRIPTION - NOTES
CARBONATES| & &) g% DESCRIP
6 %55555 Id—:% QE - Color
O s g S 5 = S =z = ) el - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdoam L O it 8 O - Composition ! :
e { S —— = 5 - arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] > - Contacts and COMMENTS
DEPTH T L N w) 'D_. i - Body / Trace Fossils =
(feet) = < SIAND L 5 O 0 g - Post-Depositional and Diagenetic @)
- OZVFFMC 0 L ol o
1540 ==
(D)
Dark-gray finely laminated sideritic
shale.
Siderite is ~5% of total thickness and
nodular (20-50mm in diameter) or 82
laminar (2-20mm in thickness).
(D)
2.13c
-
83
(D)
Sharp contact with underlying
interlaminated shaley sandstone.
S~ Ripple cross laminae.
4’ coal
[ gl 1 1]
|){| l | | || ,I I Blocky medium-gray silty sandstone.
I |
(I [
By -
I P | I | I | Carbonaceous shale
H ) Black coal, pyrite and calcite.




Sideritic dark gray shale, Hopp 1544.5-1544.9
Image 2.13c




- -043- 1560 - 1580 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 28 #“
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 83-85
CARBONATES E ﬂ :‘é DESCRIPTION - NOTES
35 - Thick
o s 535 5 E % = = W B - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdoam L O it 8 O - Composition ! :
e { S —— = 5 - arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] wh - Contacts and COMMENTS
DEPTH T L N w) 'D_. i - Body / Trace Fossils =
(feet) = < SIAND L 5 O 0 g - Post-Depositional and Diagenetic 8
- OZVFFMC 0 L ol
[
D @ | Black banded bright coal, with pyrite
and calcite mineralization in cleats. N
<[] Lol hg!, ! -
. I |/{| I | I | Medium-gray, blocky, silty, laminated
o : | | | I ﬁl | I sandstone. Slickenslidles and organic
AR *. | | | | : | | | | | debris. Completely bioturbated. —
— [t e —
[ I I
1564 — I|I|| I||I Tl e —
I | ﬁl I I | Wavy and lenticular bedded silty —
){ sandstone. Medium gray. Ripple-cross
laminations. —
o~ '--—--".--_-—-' -
—N -
Gradational contact. e e ————— -
Dark-gray to black sideritic shale.
% Carbonaceous and fissile.
D
() —
. — 85
— Dark-gray to black sideritic shale.
(0
D N
(E=D) Fissile dark-gray sideritic shale.
Bands of siderite (5-20mm) and nodules —
(3-30mm).
(=




- -043- 1580 - 1600 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 29 41
ocarony | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 85-87
-
CARBONATES E a &'% DESCRIPTION - NOTES
- Thick
GnsE B 5%
S g S é % % =2 = ) =l - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
W=zgdom w O vt 8 0 - Composition ’ '
{ - = S - ar - Sedimentary Structures INTERVAL,
[ CLASTICS = 2} oy - Contacts and COMMENTS
DEPTH [al4 2} E ] - Body / Trace Fossils >
S w = O 0nQ - Post-Depositional and Diagenetic O
‘ nw | o= m
z an
/{ v /{'V' Blocky mudstone at top, medium-gray. _
@
Very fine to fine-grained, light-gray
sandstone. Moderately well sorted and -
well rounded. Not micaceous.
b —_
B Low-angle cross-bedding, with flasers -
* S~ and small scale ripple-cross
TR laminations.
'.-: :: o :.-2 @ Wavy bedding. N
1584— | inir yhecding —
N -.-:-" PR :.'- '-'.: Coarsening upwards profile. o 86
1586—] [tz in i —
— T;T; . _. I~ [ —
] il —N\ ]
S ~
1588 — Ay —
1 == -~ -
— == _J Sharp contact. —
1590 = Black fissile shale, siderite bands and
— nodules. —
= - @ -
1592 = MOV _
= o — 87
= Slickenslides
1594 = Wy T
= (= ]
1596 = —
= Wy -
1598 = —
= &>
1600 =




1620

Dark-gray blocky mudstone.
Very carbonaceous.

- -043- 1600 - 1620 ft OF
welLnawe  Hopp #1-16 (15-043-20027) NTERVAL 30 41
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 87-89
-0
CARBONATES E & &'% DESCRIPTION - NOTES
> <L ¥ ZE - Thickness
O] =35 o - Color
=z = ) Er - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
9 Ll O | 8 O - Composition » '
@) = 3 U_'J & E - geditmelnlary Structures c:r\g-OEI\I}mPI%INTS
— - Contacts an
DEPTH |:|_: B E 8 E @ - Body / Trace Fossils é
— @2z - Post-Depositional and Diagenetic
(feet) = nn L | o2 m
1600 | § — %%03 Dark-gray shale with light-gray
= = disarticulated brachiopod and bivalve
— fossil fragments. o —— —
—_ . Shelly lag.
— ST v 88
1602 — —_ = Medium-gray interlaminated sandstone T T T T T T
;;+ . +: and shale.
Gradational contact. e o e o
1604 —
— Very light-gray, poorly-sorted,
moderately well-rounded sandstone.
] Flaser bedded.
1606— 2.11a
Muddy drapes.
1608 —
1610—
— Shaley partings. 89
— e 2.11b
1612— [ wn%0
Black banded coal with calcite
mineralization in cleats.
1614— T— Medium light-gray blocky mudstone.
— ::::: Rooted and burrowed with slickenslides.
1616— — — —
1618— —




Heterolithic Flaser bedded facies. Hopp1605.10-1616.5
Image 2.11a



Heterolithic Hopp 1611.4-1611.9
Image 2.11b



- -043- 1620 - 1640 ft PAGE OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 31 41
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 89-91
CARBONATES E a 5 g DESCRIPTION - NOTES
35 - Thick
% |anbpsr BE 5%
'S) z g ) é % % =2 = ) En - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| ==a0m w O vt 8 O - Composition : :
O { S - = S - ar - Sedimentary Structures INTERVAL,
[ CLASTICS = 2} wy - Contacts and COMMENTS
DEPTH T N w) E b - Body / Trace Fossils x
(feet) = E S/I-\ND L 5 O %) g - Post-Depositional and Diagenetic @)
- OZVFFMC n L 8 =) @
e o
= )
= AT Mk B 90
= MNP D —
= Dark-gray to black sideritic shale.
= Siderite is nodular (2-4 cm) and banded
= ‘ (10-30mm thick).
= e -
= -5 —
E Fissile —
= 91
= S -
= - -
% Gradational contact with underlying dull —
— % black, calcite rich coal.
BIZ-E"CI o ot and o —|Riverton coal, top
nozcmec;a with calcite and pyrite of the Riverton
E @ —|Interval.
Black carbonaceous shale. _
I J il gl
|ﬁ| }“4’“'1,{' Dark-gray blocky shale. o
I ! | | l —_
—~ [ I | e — — — — -
Dark-gray silty shale. J—
I~ -




Coal, Hopp 1635-1635.5, Riverton
Image 2.01c



WELL NAME

Hopp #1-16 (15-043-20027)

1640 - 1660 ft
INTERVAL

PAGE 32 OF 41

LOCATION

S$16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS

Boxes 91-94

COMPANY

Forest City LLC

pescrisepgy W-M. Brown

paTE  January 2005

LITHOLOGY

CARBONATES

[

SEDIMENTARY
STRUCTURES

FOSSILS

POST-DEPOSITIONAL /
DIAGENETIC FEATURES

DESCRIPTION - NOTES

- Thickness

- Color

- Lithology (Grain Size, Sorting, Roundness)
- Composition

- Sedimentary Structures

- Contacts

- Body / Trace Fossils

- Post-Depositional and Diagenetic

SURFACES, FACIES,
INTERVAL,
and COMMENTS

BOX

G

Dark-gray laminated sandy shale with
lenticular beds. Generally coarsening
upwards. Siderite rich. I

Dark-gray sideritic shale.

Sharp contact I
Dark-gray shale with It gray
disarticulated bivalve fossil fragments. -

92

Sharp contact

Dark-gray silty-shale. Lenticular and

wavy beds of silt in muddy matrix.

Occasional ripples within silty laminae —_
(4-5mm thick).

Coarsening upwards

Carbonaceous.

93

94




Hopp #1-16 (15-043-20027)

1660 - 1680 ft

PAGE 33 OF 41

1680

f11d
f114

A\ i
b

Very finely laminated very dark-gray

sideritic shale.

Medium-gray blocky siltstone.

Gradational contact

Dark-gray to black sideritic shale.

WELL NAME INTERVAL
ooty S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 94-95
COMPANY Forest City LLC bescrieppy  W-M. Brown paTE  January 2005
CARBONATES E ﬂ ; quz DESCRIPTION - NOTES
2 - Thick
5 |sgoney SE
1S) z gg § % % E = ) % t - gtnhn::}n‘?;irﬁ(grain Size, Sorting, Roundness) SURFACES, FACIES,
6‘ L L L 1| = 8 = 8 [ - Sedimentary Structures INTERVAL,
DEPTH I [ CLASTICS 5 % ol - Contacts . and COMMENTS <
= L = g - Body.’Trau‘e'Fossns ) ' O
f = < |SAND @] nQ - Post-Depositional and Diagenetic
(feet) = Sourme PO | L |93 @
g ———
=== Dark-gray to black silty shale.
— Lenticular beds of silt to very fine sand.
1662
Black banded coal, calcite on cleat
faces and some pyrite
1664
1666 — Medium-gray fissile sideritic shale.
1668 =
1670 =
= 95




1700

- -043- 1680 - 1700 ft PAGE
welLnawe  Hopp #1-16 (15-043-20027) NTERVAL 41
S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS Boxes 96-98
LOCATION
é@ E ﬂ ; Q DESCRIPTION - NOTES
2 - Thick
5 lsmopay S
(@] a gg § % % E [ w % t - gtnhn::}n‘?;irﬁ(grain Size, Sorting, Roundness) SURFACES, FACIES,
6| | I = 8 U=I'J g E - Sedimentary Structures 4 COMMENTS
= - Contact:
DEPTH I nx o) 'D_. E = B(O:gy ICTSrace Fossils an =
— 1) - Post-Depositional and Diagenetic
(feet) = e O | 5¢ o
ab
1680 ==
= 96
1682 =
= Fissile very dark-gray to black shale.
= Siderite rich.
1684 =
= Cn%r)a Shelly layer of disarticulated bivalve and
1686 — brachiopod fragments in a black shale |
= matrix.
= 17 coal layer.
1688 =
E Strongly carbonaceous
= o7
1690 =
1692 =
1694 = Dark-gray to very dark-gray sideritic
= fissile shale
1696 =
= 98




- -043- 1700 - 1720 ft OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 35 41
ocamon | S16-T28-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 98-100
CARBONATES E ﬂ :gu:} DESCRIPTION - NOTES
3> - Thick
> |imonap B8 el e
O o 2 g § %% E - w 5 t - g;hn::}oogsyifu(ﬁram Size, Sorting, Roundness) SURFACES, FACIES,
5‘ E 8 =| 8 - - Sedimentary Structures INTERVAL’
¥ CLASTICS = 2 iy - Contacts and COMMENTS
DEPTH [m] 2} i - Bady / Trace Fossils =
feet = g SAND L U|_'J (@] w g - Post-Depositional and Diagenetic O
( ) - DZVEFMC 2 w 8 D m
1700
Very finely laminated black fissile
1702 sideritic shale.
1704
1706
99
1708
Blocky-medium gray mudstone.
Sharp contact with underlying fine-
grained light-gray sandstone. Organics
with carbonaceous shale partings and
1710 thin (1-3mm) laminae.
Rooted and burrowed. L o e e o
@ Interlaminated shale and sandstone,
N712 lenticular, wavy, and flaser bedded.
Ripple-cross laminae.
Shale laminations are dark-gray, sand
1714 laminations are light-gray.
100
1716
Mud drapes.
Occasional low-angle cross-bedding.
1718
Asymmetric ripples throughout.
1720




- -043- 1720 - 1740 ft OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 36 H“
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 100-102
CARBONATES E ﬂ :§ DESCRIPTION - NOTES
35 - Thick
% |anbpsr SZ &
'S) a g o 5 E g =z = ) En - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| =Z=a0m w O ! 8 %) - Composition ! :
e { S —— = S - arF - Sedimentary Structures INTERVAL,
[ CLASTICS = 9] > - Contacts and COMMENTS
DEPTH T L N w) E i - Body / Trace Fossils =
(feet) = < S|AND L 5 O 0 g - Post-Depositional and Diagenetic @)
- OZVFFMC n w 8 [a} @
1720 | - — B
p— — Thin coal laminae (2-3mm) in —
—— ) interlaminated shale and sandstone.
1722 — T 20 mm siderite nodules, organic rich.
1724— bl Siderite. —
— iyt — 101
— —_— . —— < Sharp conntact. —
\
] ..'. Lenticular and wavy-bedded, organic- -
1726— ALY rich, fine-grained, poorly-sorted and —_—
| PR % moderately well-rounded sandstone. _
_ MR Micaceous, arkosic. —
1728 — —_—
.,. Mud Drapes
1730 - "j Fairly sharp contact.
| c—— R —
1732 — il —
1734— . — 102
—_ . Heavy bioturbation. —
1736— T —
el — B Sharp contact —
- = Fissile very finely-laminated black shale.
1738 = —
1740 =




Hopp #1-16 (15-043-20027)

1740 - 1760 ft

PAGE 37 OF 41

1744

1746

1748

1750

1758

1760

0
ST S I ST
L L S I I I TR
.
LI S Ll T R
tee o s

.o o
e% 2% 4 o

Gradational contact.

Burrowed, lenticular and wavy-bedded,

fine-grained sandstone.

Ripple-cross laminated with flaser beds.

Fissile black shale.

WELL NAME INTERVAL
ooy S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 102-104
COMPANY Forest City LLC bescrieppy W-M. Brown paTE  January 2005
CARBONATES E ﬂ :EQ DESCRIPTION - NOTES
= - Thick
5 lavsnss RE i
O £ 8% 5 = S =z = ) = - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zqdoam L O it 8 O - Composition ! :
e L L L_L 1| = 5 —_ o - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] i - Contacts and COMMENTS
DEPTH T L N w E i - Body / Trace Fossils =
(feet) = < SIAND LLI 5 @] 1% g - Post-Depositional and Diagenetic O
- OZVFFMC 0 L 8 =} @
1742
Dark-gray to black fissile sideritic shale.
103

104




Hopp #1-16 (15-043-20027) 1760 - 1780 ft PAGE 38 OF 41

WELL NAME INTERVAL
ocarony | S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 104-107
-
CARBONATES E & &'% DESCRIPTION - NOTES
- Thick
% |anopsz BE o
o s g 5 5 = 2 =z = ) EL - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zgoa [ O v} 8 O - Composition ’ ;
O A T R —— = S - a- - Sedimentary Structures INTERVAL,
[ CLASTICS = 7] w - Contacts and COMMENTS
DEPTH T L ey o) E. i - Body / Trace Fossils x
(feet) = = SII‘-\ND LLI (.|T) @] 1% “-2 - Post-Depositional and Diagenetic o]
- OZVFFMC 0 w 8 D @
1760 e —
= — 105
(« —
Dark-gray to black fissile sideritic shale.
N Light-gray very-fine grained sandstone, o — — — —
—~ flaser bedded with mud drapes and —_
| ripple-cross laminae.
[ O e N S S ——
! | ! | : 1 : I —
l | | | l I
' I > —
Gradational contact.
— 106

2.03b

Burrowed, lenticular and wavy-bedded,
fine grained sandstone. R

Ripple-cross laminated with flaser beds. -

Mud drapes.

P

2.10

—— = — = = 107




Blocky, Hopp1770.3-1770.9
Image 2.03b



Siltstone, Hopp 1777.3-1777.10
Image 2.10



Hopp #1-16 (15-043-20027) 1780 - 1800 ft PAGE 39 OF 41

WELL NAME INTERVAL
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 107-109
COMPANY Forest City LLC bescrigeppy W-M. Brown paTE  January 2005
-
CARBONATES E & &'% DESCRIPTION - NOTES
- Thick
L o
O = g 5 5 % g =z - w0 = E - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
| W=zgdom w O ! 8 O - Composition ! J
e { T —— = 3 - [ - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] wh - Contacts and COMMENTS
DEPTH T N w) E o - Body / Trace Fossils x
(feet) = E S{-\ND L 5 (@] %) g - Post-Depositional and Diagenetic O
- CZVFFMC n L £a @
1780 e
— - o -
== Interlaminated shale and siltstone. Thin
— ——— ~ (2-3mm) coal laminations throughout. -
1782 :—:+z;T Wavy and convolute bedding, lenticular
— — and flaser bedding. -
— — = & Carbonaceous shale partings (again, 2-  —|
— e — . 3mm in thickness).
1784— ST o) —
1786—{ | lﬁ —
1788 — : Rk 10 mm siderite nodules at base. ] 108
— | A @ | Sharp contact.

Fissile dark-gray to black shale.

Pyrite and siderite common, both in

1790 E nodule form (siderite and pyrite) and -
= banded form (siderite only). —
= > -
1792 = _
1794 = —
= S -
1796 = _
= _ 109
1798 = ® —
= ® =

1800




- -043- 1800 - 1820 ft PAGE OF
welLnawe  Hopp #1-16 (15-043-20027) NTERVAL 40 41
ocarony  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 109-111
COMPANY Forest City LLC bescrieppy W-M. Brown paTE  January 2005
é@ E ﬂ :@ DESCRIPTION - NOTES
<5 ~ .
5 |aginzz S5 S
s 535 5 E g = = W B - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
9 W=zqdoam L O it 8 O - Composition ! :
) S = 5 —_ o - Sedimentary Structures INTERVAL,
[ CLASTICS = 2] > - Contacts and COMMENTS
DEPTH T N w) E i - Body / Trace Fossils =
(feet) = g SIAND LLI 5 @] 1% g - Post-Depositional and Diagenetic @)
- OZVFFMC n uw 8 [a} m
1800 =
= ©
E Fissile dark-gray to black shale. -
E > Pyrite and siderite common. —
g Pyrite is nodular, siderite is nodular and
= banded. -
prm— - —_—
T 110
= > ]
1810 = —
= ® -
1812 = —
1814 _
@ —
— 111
1816 —
=== @ ~
1818 === —
=== @ —
1820 ===




1832 —

HNHNHN
4 N H HH
NH N H

™

Well and Core TD, 1831.

- -043- 1820 - 1831 ft OF
WELL NAME Hopp #1-16 (15 043 20027) INTERVAL 41 4
ocamon  S16-T2S-R19E, N-1/2, SW-SE-SE, Doniphan Co., KS soxes 111-112
CARBONATES E ﬂ :@ DESCRIPTION - NOTES
3> - Thick
5 |aappap S5
'S) a g 5] 5 E g =z = ) En - Lithology (Grain Size, Sorting, Roundness) SURFACES. FACIES
Q 22882 Wh D 2o - Composition INTERVAL,
O | 1| ] = S5 U_'J & E - gedgetmary Structures d COMMEI\]TS
= - Contacts an
DEPTH |:|_: a P_: 8 E"ZL% - Body / Trace Fossils é
feet — [7)] = - Post-Depositional and Diagenetic
( ) — nw w | 92 o
1820 _- Dark-gray siderite rich shale. e o
. Gradational contact.
Medium-gray very fine-grained
= structureless sandstone matrix with 1-5
1822 cm clasts of light-gray chert and light-
gray dolomitic limestone.
Burrowed with organic debris
throughout.
1824— 2.18c
112
Z 1 Z 1 . . . .
1826— - — a— Extremely sharp contact. MlSSISSIppIan
| = I |£/ I : (Top Mississippian, 1824’-6")
7o 1 7
I | v . /?.I
Z T 7 T Very light-gray mudstone.
] I ZoT 7
Cherty dolomitic limestone.
1828 — vy = y
| AN |
] | 1 L
71 77
— 7 1
7 -1 7
=1 7 1
— 1 L |
/A/ I // |
1830— =1 7
yZ
7 1
a1 i
Z 1
=7 1
1 L
N
7




Conglomerate, Hopp 1823.4-1823.7
Image 2.18c
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