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Peloidal and non-fossililerous
from 6317 - 6407
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Exposure Surface

Peloidal grainstone facies
- Olpen maring
- Above wave base




Chaectetes corals

Whole Bioclasts
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Bioclastic wackestone facies
- Open marine
- Below wave base
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Black Shale Little Osage Shale
- Rlack - Phosphatic black shale facies
= Micaceous - Transgressive marine, core shale
- Very thinly laminated
- Planar bedding
- Phosphatic
- Gradational contact
Sparse bioclastie fragments
- Oil and gas show
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—— — = Flooding Surface

Exposure surface
Summit Coal 15 not present in this core

| | | | - Light Gray b
I | I - Pedogenic !:l]l;ﬁl;i::}lludstnne facies
| | | | - Slickensides
- Sharp Contact
| | | | | | | | . Biowrbated
| I | Limestone Bln_ckiatl_c Creck Limcstn_mn
I - Dark to medium gray - Blmla:l_tc pﬂckstm.lc facies
- Caleareous - Regressive upper limestone
| [ - Medium bedded - Top contact is an exposure su rface
| - Caliche - Shallowing upward sequence
| | - Calerete = Above wave base
I - Rip up ¢lasts in lower part
of section
| | - Gradational contact
| - Bioclasts of erinoids,
| | brvozoans, brachiopods, corals,
and algae
- Slightly il stained
I Zhtly
[ |
[
|
[—]
l_ | Bioclastic wackestone facies
I — - Open maring
| | - Below wave hase
| | Jss
I Whole Bioclasis
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Tap of Cherokee Group

Black Shale
- Black
Micaceous
- Very thinly bedded
- Planar bedding
- Phosphatic
- Gradational contact
- Man-fossiliferouns

Coal - gas show
Underclay

a
| - Pedpgeme, and bioturbated |
Limestone
- Gray
- Calearcous
= Thickly bedded
- Calcite veins
- Caliche
= Gradtional contact
- Bioclasts of brachiopods,
fusilinids and eninoids
- Burrowed and bioturbated

Excelly Shale
Phosphatic black shale facies
- Transgressive marne core shale

— e e e Flooding Surface

Mulky coal - Coal facies

Blocky mudstone facies
- Paleosol

s = s & = o+ Exposure surface
Brezzy Hill Limestone

Rioclastic packstone facics

- Shoaling upward sequence,
regressive upper limestone

Bioclastic wackestone facies
- Open marine
- Below wave base
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Shale

- Dark gray

- Micaceous with a calcarcous
Cement

- Thinly laminated, very fissile
from TO3.5°-708 8"

- Planar bedding

- Abundant pyrite

- Sharp contact

- Abundant bioclastic fragments
af brachiopods, fusthnids and
crinuids

Concave down shells

Ciraded bedding

Black Shale
Micaceous with a slightly
calcareous cement
- Thinly lanmnated
Planar bedded
- Gradational contact
Pyritized bioclastic fragments

- Well developed cleats
Sharp contact
- Good gas show
b = mCm wm m om omom omom
Underclay
- Uiray
Pedogenie, siderite nodules
- Slickensides and bioturbated

Dark gray shale facies
- Offshore transition
- Shaoling upward

Mear the anaerobic - disaerobic zone

Higher energy, storm deposits
- Mean storm wave base

Pyritic black shale facies
- Coastal swamp/marsh

— = == == Flooding surface
Iron Post eoal

= Coal facies

- eomow oo
Blocky mudstone facies
- Paleosol

Exposure surface
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Sandy Shale

- Light brown from 721°-7237
and medium gray from 723°- 736
- Micaceous and siliceous with

a slightly caleareous cement

- Rounded and well sorted sand

- Thickly lanunated

- Lenticular and planar bedded

- Starved wave ripples

[nterlaminated sandstone and shale facies

- Tidal flat on the edge of an estuary,
- Possibly sequence boundary,

T 71 |- Sparse pyrite and siderite
N — - Gradational contact
- 48 - Brachiopods in lower portion
TR
—_ = = = Dhark gray shale facics
—_—— - (Mfshore transition
—_ = — |49
—_——— Giraded bedding Transgressive lag or storm deposits
| Limestone Verdigris Limestone
| | - Dark gray - Bioclastic wackestone facies
- Calcarcous - Upper regressive limestone

- Thinly to mediwm bedded

- Gradational contact

- Bioclasts of brachiopods and
bryozoans

Shelf edge
- Open maring
- Below wave hase
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Black Shale

- Micaceous with a slightly
calcareous cement

- Thinly lam., planagbedding ___
- Phosphatie, slight gas show
Coal

- Poor cleating development
- Sharp contact
- Shight gas show

Underelay

- Light gray

- Pedugenic

- Plant fragments and rooting
- Sharp contact

- Bioturbated

Shale

- Dark gray to black

- Migaceous with a calearcous
cement

- Thickly lam., planar bedding

- Bioturbated and brachiopod frag.

- Caleite mineralization in
cleats
- Sharp contact, gas show

Underclay

- Giray

- Pedogenic

- Mlant fragments
- Shckensides

- Sidernite nodules
- Sharp contact

- Bioturbated

Shale

- Diark gray to black shale that
transitions upward to a gray shale
- Micaceous

- Very thinly bedded

- Planar, fissile, and some
lenticular bedding

- Sparse pyrite nodules

- Gradational contact

- Brachiopod bioclasts

in lower portion

- Black ss a as ss ww| ws

V-5hale
- Phosphatic black shale facies
- Transgressive marine core shale

————— Flooding surface
Croweburg Coal

= Coal facies
soomeowoeomos s Bxposure surface
Blocky mudstone facies

- Paleosol

Above wave base

Fleming Coml — ™ Flooding surface

= ('pal facies
& WE mE @ wmE &5 @8 a8 EK]JUSI.I.I‘E surface
Blocky mudstone facies

- Paleosol

Dark gray shale facies
- Offshore transition
- Shaoling upward
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Shale, same as above

Giraded bedding

Pyritized burrows

Firmground

Pyritized bioclasts

Rip-up clasts

Dark gray shale facies
- Offshore transition
- Storm :1;'T!|1:.'1'r-\'

Revinement surface

[ransgressive lag

Coal and carbonaceous shale
Caleite mineralization in cleats

= Giood mas show

: = Flooding surface
Mineral Coal
= Coal facies
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Underclay

- Light 1o medium gray
- Pedogenic

- Plant fragments

- Sharp contact

- Bioturbation

Sandy Shale

- Light gray

- Micaceous with siliceous
laminae

- Thickly laminated

- Wavy to lenticulatr bedding
- Rip-up ¢lasts

- Gradational contact

- Actively filled vertical
burrows

- Heavily bioturbated

Shale

- Dark gray that lightens upward
to a medium gray

- Micaeceous

- Thinly laminated

= Planar bedding

- Pyritized plant fragments
- Siderite nodules in lower
prrtion

- Gradational contact

- Burrowing

Black Shale

- Micaceous: slightly calcareous
- Thinly laminated

- Plamar bedding

- Gradational contact
-_Brac_hlnpid fr&ﬂneﬁ
Coul

-Shampcontact «» = @ = = =
- Gas show

Underclay

= Medium gray

- Pedogenic

- Plant fragments

= Siderite nodules

- Sharp contact

Blocky mudstone facies
- Palensal

- Muddy Tidal flat

Diark gray shale facics
= Offshore transition

Transgressive lag

Blocky mudstone facies
- Paleosol

Cross-laminated muddy sandstone facies

= e e = Floogding surface
Scammon coal - Coal facies

Esposure surface




Sandstone

- Light gray sand with medium
gray muddy laminac

- Well rounded and well sorted
- Thickly laminated

= Flaser bedding on top to wavy,
lenticular and planar bedding

- Wave npples

- Soft sediment deformation

- Rip-up elasts

- Siderite crvstals

- Grradational contact

- Actively filled vertical burrows

Very fissile to fryable

Skinner/Chelsea Sandstone

Interlaminated sandstone and siltstone
facies

- Bay head delta - upper estuarine

- Incised valley fill

- Bimodal flow

- Tidalites




Sandstone

- Light brown

- Siliceous with muddy laminac
- Well rounded and well sorted
- Thickly lanunated

- Wavy bedding

- Current ripples

= Siderite erystals

- Erosional contact

- Bioturbated

- Actively filled vertical and
horizontal burrows

Shale

= Dhark gray, darkens downward
- Micaceous

- Thinly laminated with a few
giliceous laminae

- Planar bedding with wavy
bedding in transition

- Siderite bands

- Gradational contact

- Non-fossiliferous

Black Shale, description on next
page

Interlaminated sandstone and silistone
facies

- Bay head delta - upper estuarine

- Ineised valley fill

- Bimoedal [Tow

- Sequence boundary on bottom

saarserennas s Exposure Surface
Dark gray shale facies

- Offshore transition

- Shoaling upward

Shell shale
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Black shale

- Micaceous w/ a calcareous
cement

- Thinly laminated

- Planar bedding

- Phosphatic

= Gradational contact

- Bioclastic fragments

- Burrowing

Tebo marker

- Phosphatic black shale facies
- Transgressive marine core shale

Transgressive lag

Coal - Gas show

Shale

- Medium gray

- Girainy

- Non-laminated
- Plant fragments
- Pyrite

- Sharp contact

- Bioturbared

Sandy shale

- Lightens upward lrom medium
to light gray

= Micaceous

- Thinly lamanated and lissile
- Cross-laminae and planar
hedding

- Rooting and plant fragments
- Sidente nodules

- Giradational contact

- Fusilinids

- Bioturbated

= Flooding surface
Tebo coal - coal facies e .
= = = = = = = PExposure surface

Pyritic hlack shale
- Salt water marsh

Laminated muddy sandstone facies
- Muddy tidal flat or coastal plain

Dark gray shale facies
= Dffshore transition




TEXTURE, GEAIN SIZE AND STRUCTURES

DESCRIPTION

Lithology

DATE JUNE 2002

E CARBOMNATES LITHOLOGY - Calor
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= CLASTIUS o - Shape and Sorting
& Samed = - Bediding PAGE 13 OF 24 PAGES
—; = - B Sed. Sactiunes
- = = =] s e oy - |_|'|'r._'| Contaet N o R
=] HEIR- I T ‘ ] - Fassils REMARKS, INTERPRETATION
_ - - .- = Shale, same as abowve
] - — — — Black Shale
— —_ - Micaceous
1 _ = = - Diagonally laminated
S — — Planar bedding
. —_—_ = = - Phasphatic Phosphatic black shale facies
B S— ———— - Gradational contact = Shelf shale
= (jas show i i
- — Flooding Surface
— Coal Weir-Pittsburg coal
- Black - Coal facies
n Well developed cleating - Coastal coal
— = Sharp contact
] - as show
. | I l Underclay Blocky mudstone f';u.'it:::l ¥posure surface
B70— I | | | Brown to gray Paleosol
— | I l - Fissile
| I | | | - Pedogenic
| I | - Rooting and plant fragments
= | | | | - Siderite nodules
—_ | I l - Sharp contact
_ I | | I | l | - Bioturbated
] I_ _| _| _| . Laminated muddy sandstone facies
— - = Sandy shale = Mudddy tidal flat or coastal plain
- - - = - Dark gray ’
BT5— - - — Micaceous
— _— — — |=— - Thinly laminated
— [ — - Cross laminae
- - Few |)[':l:1l t'l'uglll\:nl.\.
= _——_—— = - Siderite nodules
— - . = Gyradational contnet
_ — —_— - Bioturbated
] = |59
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Shalc. same as above
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Underclay

- Light gray

= Slickensides
- Bioturbated

Shale

- Diark gray

- Micaceous

- Thinly lanminated

- Planar bedding

- Few plant fragments
- Siderite hands

- Gradational contact
- Non-fossiliferous

Black shale
- Thinly laminated and fissile

= Flooding Surface

st ® 0% % Exposure Surface
Blocky mudstone facies
- Paleusol

Sideritic gray shale facies
- Estuarine - central basin

i)

Coal, Snﬂd pgas show

Paleosal
- Coaly
- Rooting and slickensides

Sandstone, description on next
page

- Flooding Surface

Lower Weir-Pittsbury coal - coal facies

Exposure Surface

Bartlesville Sandstone

Interlaminated sandstone and siltistone

facies

- Bay head delta - upper estuarine
- Incised valley Nill

- Tidal influence
- Bimodal flow

- Sequence boundary @l bottom




Sandstone

- Light gray

- Siliceous with micaceous
laminae

= Thickly laminated

- Flaser to wavy bedding

- Wave ripples

- Abundant sidenite nodules
- Uiradational contact

- Erosional lower contact

= Some bioturbation

- Vertical burrows

Shale

- Medium gray

- Micaceous

- Blocky 1o thinly laminated
- Planar bedding

- Pedogemically altered

- Siderite erystals

- Gradational contact

- Some bioturhation

- Simular to an undercaly

Coal - Gas show

Underelay

- Giray

- Pedogenic

- Rooting and plant fragments
- Siderite crystals

- Bioturbated

Interlaminated sandstone and siltstone
facies

- Upper estuanine - Bay head delta

- Bimodal flow

- Incised valley fill

- Stressed environment

= EE N EF EE =N W Exmgurg g[uface
Blocky mudstone facies

= Non-maring

- Similar to an underclay

Drywoud coal - coal facies

= mE s wr ms = w Egrmgum sutface
Blocky mudstone facies

- Paleosol




- Shale Dark gray shale facies
- Lightens upward from black to | - Offshore transition
_—_— = medium gray
- Micaccous
—_ = = - Very thinly lannated
- Fissile
- == = = - Siderite bands
—_— — = - Sharp contact

—_—— — - Mon-fossiliferous

925— S —
i T e
| Dark gray shale facies
- Shelf shale
30—
] 1 Transgressive lag
] I I £ - — Flooding surface
e e e e e e e e e S ey sure surface
N | | | Underclay Blocky mudstone facics —
_ I | ‘ | - Mcdll.ln‘l_gr‘ﬂ}' - Paleosol
| | | - Pedogenic
— | | ‘ | - Plant fragments
] Lo - Siderite nodules
| | ‘ | = Sharp contact
n I I I I | I I | - Bioturbated
35—
| - Shale Pyritic shale facies
- - - Dark gray - Coarsening upward lagoonal shale
— . - Micaceous
— - Thinly laminated

= Planar bedded
63| _ Siderite bands

- Sparse pyrite

- Sharp contact

- Non-fossiliferous
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Shale, same as above

Shale

- Medium to dark gray
- Micaceous

- Very thinly laminated
- Planar bedded

- Sparse sidente bands
- Sparse pyrile

- Gradational contact

- Non-fossiliferous

Pyritic black shale facies
- Coarsening upward lagoonal shale

A EE AR e AR e EE EE
Underclay

- Brown

- Pedogenic

- Fiszile

- Plant fragments

- Siderite nodules

- Gradational contact
- Bioturbated

Black shale, described on next

page

== Flooding surface
R EE e R R EE AE . l:xpﬂsl.lm ﬁurfﬂ.‘:e
Blocky mudstone facies

= Paleosol

- Possibly sequence boundary




Black Shale Phosphatic black shale facies

- Black - Transgressive marine core shale
- Micaceous

- Very thinly laminated
- Planar bedded

- Gradational contact

- Mon-fossiliferous

D 5—
] == Flooding surface
i me e S e e S el T e e S L sure surface
Underclay Blocky mudstone facies
— - Medium gray - Palcosol
- - Pedogenic
- Plant fragments
] - Siderite nodules
— - Sharp contaet w/siderile
_ - Bioturbaned
G701 —
_ Black shale Pyritic black shale facies
- Black - Coastal marsh - lagoonal shale

= Micaceous

- Thinly laminated

- Fissile

- Planar bedded

- Pyrite

- Grradational contact
- Non-fossiliferous

975—
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Black Shale
Black
= Micaceous
- Thinly laminated
Planar bedding
- Fisgile from 9857 -90("
- Pyrate and Sidenite bands
- Soft sediment deformation
- Gradational contact
- Non-fossiliferous

Pyritic black shale facies
- Costal marsh - brackish water marsh
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Black shale, same as above

Shale

- Dark grav to Black
- Micaceous

- Thinly laminated

- Planar bedding

= Gradational contact
- Non-fossiliferous

Dark gray shale lacies
- Offshore transition

Coal - Good gas show

Underclay

- Light gray

- Pedogenic

- Plamt fragments
- Siderite erystals
- Sharp contact

- Bioturbated

= Flooding surface

Neutral coal? - coal faci
e & E o e e e e

cs

= Exposure surface

Blocky mudstone facies
- Paleosal




Shale

- Dark gray to black
= Micaceous

- Thinly laminated

- Fissile

= Planar bedded

- Sparse siderite

- Gradational contact
= Mon-fossiliferous

Sideritic gray shale facies
= Mearshore outside shale

Lost core

Underclay

- Liray

- Hard, Pedogenic

- Plant fragments

- Siderite nodules

- Gradational contact
- Burrowing

Shale

- Dark grav to black

- Micaceous

- Thinly laminated

- Planar bedded

- Fissile

- Suderite m lower portion
- Gradational contact

Brachiopod fragments

= Flooding surtace
Possible paleosol in lost portion of

care

fowe o= om om owm o= = Exposure surface
Blocky mudstone facies

- Paleosol

Sideritic gray shale facies
- Estuarine - central basin

Transgressive lag

| - Gradational contact

Shale

= Dark brown

- Micaceous

- Thinly laminated
- Plamar bedded

- Fissile

- Siderite

- Bioturbated

= Flooding surface
Sideritic gray shale facies
- Estuaring - central basin
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Sandstone

- Siliceous with micaceous
laminae

- Very fine-gramed, well sorted
and well rounded

- Thickly laminated

- Wavy bedded in upper half
and lenticular bedded on bottom
hall

- Starved wave ripples

- Siderite bands

- Svneresis cracks

- Slumping

- Gradational contact

- Arenicolites and Diplocraterion
burrows

Warner Sandsione

Interlaminated sandstone and siltstone
facies

- Bay head delta - upper estuarine

- Incised valley fill

- Bimodal flow

- There are several 1-5cm silting
upward packages representing tidal
cycles

- Low trace fossil diversity indicates a
stressed enviromment
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Sandstone, same as above

Black Shale

- Black

- Micaceous

= Thinly laminated

- Planar bedded on top and
cross nipple laminag on boltom
- Sharp contact

- Bioclastic fragments

- Pyritized burrows

Phosphatic black shale facies
- Transgressive marine core shale
- Maximum flooding around 1067°

Pyritic black shale facies
- Salt water marsh

Coal

- Organic

- Well developed cleating

- Calcite mineralization in cleats
- Pyrite

- Good gas show

Shale

- Blaek 1o medium gray

- Micaccous, very organic rich
- Thinly laminated

- Planar bedding

- Fissile

- Coal bands

- Abundant pyrile

- Sharp contact

- Mon-fossiliferons

Riverton coal - coal facies
- Marsh coal

Pvntic black shale facies
- Balt waler marsh

- Swamp environment

- Rich in organics

== Flooding Surface
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Limestone

- Light gray

- Shightly calcarcous

- Thanly bedded

- Vugy and fractured
Cherty

- Pyrite

- Dhssolution breccia
Sharp contact

- Mon-fossiliferous

- Shightly oil stained near upper

portion

= = =« ‘Mississippian/Pennsylvanian

Unconformity

Wackestone to mudstone facies
- Karstic

Bottom of core
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Legend

- Coal
E==] Black Shale
Sandstone
Shale

== | Interbedded Sh and Ss

>2-T| Calcareous Shale

Underclay
% Limestone

—— Planer Bedding

(

Flaser Bedding
Wavy Bedding

Lenticular Bedding

Wave Ripples
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Pyrite

Chert
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Coal Bands
Syneresis Cracks

Soft Sediment Def.
Stylolite

Bioclasts, Whole
Bioclastic Fragments
Algae

Brachiopods
Bryozoa

Corals, Colonial
Crinoids
Foraminifera
Bioturbation

Burrowing

Caliche

Slickensides

Ped Structures

Rhizoliths



NAME COOPER CW-1 STRUCTURAL SETTING CHEROKEE BASIN
LOCATION SE SW SW | 1-T355-R18E DESCRIBED BY: JONATHAN LANGE
TEXTURE, GRATN SIZE AND STRUCTURES DESCRIPTION
— L JANUARY 2003
- CARBONATES LITHOLOGY - ithology DATE
E’ OGN | PE | WKE [ MUDST| EVAP ; - Comp.. Cement, or Matrix UNIT: Fort Seott
CLASTICS - Shape and Sor
= Sand 7 Cedding PAGE 01 OF 30 PAGES
E = Sed. Structures
- Upper Contset
- Fossils EEMAREKS, INTERPRETATION
— Limestone Top of Fort Scott -
- Light gray to tan Higginsville Limestone
7 - Calcarcous
— - Medium bedded Bioclastic packstone facies
- Stylolites, and horse tail - Open marine
7] stylolites - Abuve wave base
= - Caleite veins - Shoaling upward sequence
- - Rooting
- Gradational upper contact
265 - Bioclasts of brachiopods,
— crinoids, fusilinids, and bryozoa
_ - Bioturbated
270— Heavily fractured with calcite
- crystals
275=—

Shale parting

Rip-up clasts and rooting

Peloidal and nonfossiliferous

Flooding surface
o ov v Papasure surface
Peloidal packstone fucies

- Open marine

- Above wave base
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Limestone
- Bame as above

Whole bioclasts

Bioclastic packstone facies
- Abhove wave base
- Shoaling upward sequence

Bioclastic wackestone facies
- Open maring
- Below wave base
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Black Shale

d
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= Rlack

- Micaceous

- Very thinly laminated
- Planar bedding

= Phosphatic nodules

- Uradational Comact

- Mon-fossihiferous

- (ias show

Limestone

- Light gray to tan

- Calcarcous

- Medium bedded

- Stvlolites

- Caliche

- Gradational upper contact
- Bioclasts of brachiopods,
crinoids, fusilinids, bryozoea
- Burrowed

Peloidal and non-fossiliferous

Little Osage Shale
- Phosphatic black shale facies
- Transgressive marine core shale

o e e = Flooding Surface
Sumnut coal not present at this location
= = = = = = = pEyposure Surfacd

Blackjack Creek Limestone

- Bioclastic packstone facies

- Open marine

- Regressive limestone

- Shealing upward sequence

- Top portion is an exposure surface
- Above wave base

Peloidal packstone facies
- above wave base
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Limestone
- Bame as above

Whole bioclasts

Bioclastic wackestone facies
- Open maring
- Below wave base
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Black Shale

- Black

- Micaceous

- Wery thinly laminated
- Planar hedding

- Phosphatic nodules

- Giradational Contact

- Bioclastic fragments conodonts’

- Gas show

— o o o o -
e B E R R EE EE EE R RS EEEE W

Limestone
- Medium gray to dark gray
- Calcarcous

Medium bedded
- Caliche
- Gradational upper contact

Bioclasts of brachiopods,
fusilinids, and bryozoa
- Burrowed

Whole bioclasis

Top of Cherokee Group -
Excello Shale

- Phosphatic black shale facies

- Transgressive marine core shale

Mulky coal not present at thas location
— e wm ow= = Flooding Surface
sssaswse s s nns Bxpogure Surface
Breezy Hill Limestone

- Bioclastic packstone to wackestone
[acies

- Open marine

- Regressive limestone

- Exposure surface af top contact

- Bhoaling upward sequence

- Above wave base

Bioclastic wackestone facies
- Dpen maring
Below wave base




Limestone
- Same as above

Shale

- Dark gray lighten upward
- Micaccous with a slightly
caleareous cement

- Thinly laminated

- Giradational contact

- Planar bedding

= Abundant pyrite

- Bioclasts of brachiopods,

crinoids, bryozoans and fusilinids

Graded bedding and concave
down shells

Black Shale
- Dark Gray
= Micaceous with a calcareous
cement

- Thinly laminated

= Planar bedding

- Giradational contact
- Bioclastic fragments

Dark gray shale facies
- Offshore transition
- Shoaling upward

= Mear anacrobic - disacrobic zone

Dark gray shale facies
- Higher energy, storm deposils
- Mear mean storm wave base
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Iron Post Marker

Transeressive Ia

[Coal
- Black

- High sulfur content

- Well developed cleating
- Caleite mingralization in cleats
- Sharp contact

Underelay

- Laght grav

- Pedogenme

- Rooting

- Shamp contact
- Bioturbation

Flooding Surface
Iron Post coal

- Coal facies

b= = o= om ow ow o= Exposure Surface
Blocky mudstone facies
- Paleosol

Sandstone

- Light to medium gray

- Siliceous o micaceous on
bottom

- Fine-grained, well sorted and
well rounded

- Thinly laminated

1 - Planar bedding and wavy

bedded on bottom foot
- Plant [ragements
- Gradational contact

Upper Squirre]l Sandstone
Possibly a tidal splay

- Burrowed
= Flooding Surface
Coal Bevier coal -Coal facies &
- Black ) Lower Squirrel Sandstone
- High in sulfur and caleite - Interlaminated sandstone and siltstone
= Good cleating facies
- Sharp contact - Bimodal flow
- Tidal influenced

Sandstone

- Light to medium gray

- Siliceous and micaceous

- Fine-grained, well sorted and
well rounded

- Thinly laminated

- Wavy Bedding

- Soft sediment deformation at
108"

- Gradational contact

- Bioturbation

- Tidal Mat on the edge ol an estuary
- Possible sequence boudary
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Shale

- Dark gray lightens upward
- Micaceous with a slightly
calearcous cement

= Very thinly laminated

- Planar bedding

- Graded bedding

- Giradational contact

- Bioclastic fragments

Diark gray shale facies
- Offshore transition

Limestone

- Medium to dark gray

= Calcareous

- Thinly bedded

-Gradational contact

- Bioclasts of crinoids, bryozoans,

Verdigris Limestone

- Bioclastic wackstone facies
- Open marine

- Below wave base

- Shallowing upward

27

- Micaceous and calcareous

- Thinly laminated

- Planar bedding

- Phaosphatic nodules

- Gradational contact

- Bioclastic ragments conodonis!

| and brachiopeds
| ] |
[ 1
[
I |
|
Black Shale V-Shale
- Black - Phosphatic black shale facies

- Transgressive marine, core shale

Shale

- Dark gray

- Micaceous

- Very thinly laminated
- Planar bedding

- Siderite nodules

- Non-fossiliferous

= Flooding
Croweburg coal not present at this

location
Sideritic gray shale facics
- Inner estuarine - Central basin

Surface
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Coal

- Black

- Well developed

- High sulfur content
- Oradational contact

Underclay

- Medium gray

- Poorly developed
- Pedogenic

- Siderite nodules
- Sharp contact

- Biotrhated

Sandstone

- Light brown

= Siliceous and micaceous

- Fine-grained, well sorted, and
well rounded

= Thinly laminated

= Wavy to lenticular bedded

- Gradational contact

- Soft sediment defonmation at
4327

- Siderile nodules

- Bioturbated

Shale

- Dark gray

- Micaceous

= Thinly laminated

- Planar hedding

- Gradational contact
- Siderite

- Non-fossiliferous

Fleming coal
- Coal facies

Blocky mudstone facies
= Paleosol

facics
- Upper estuarine - Bayhead delta
- Bimodal flow

- Incised valley fill

- Possible sequence boundary at
bottom of sand

Duark gray shale facies
- Offshore transition
- Shoaling upward

lgming marker__ Flooding surface

# =% sa axauae e Exposure surface

Interlaminted sandstone and silistone




Black Shale

- Black

- Micaceous

- Thinly laminated

- Planar bedding

- Sidenite nodules

- Brachiopods fragmetns

Lumesione
- Dark gray

= Calcareous with a muddy matrix
- Thinly bedded

- Sharp contact

= Heavily bioturbated

- Whole bioclasts of brachiopods,
fusilinids, and erinoids

Shale

- Medium gray

- Micaceous

- Slightly laminated
- Root fragments

- Suderite nodules

- Sharp contact

- Heavily bioturbated
Shale

- Dark gray

- Micaceous

- Thinly laminated

- Planar bedding with ripple
cross laminae on top
- Siderite nodules

- Gradational contact
- Non-fossiliferous

Dark gray shale facies
- Dffshore transition

Transgressive lag

— e = Flooding surface
Bioclastic packstone facies

- Dpen maring

- Below wave base

Dark gray shale facics

- Offshore transition

- Kilt increasing upwards from
offshore black shale below

- Oxvgen increasing upwards

Mineral marker




gong | Wyl o W

| g8 g = | & # g0 > g 2d > & g

3l

30(-

Black Shale

- Black

- Micaceous

- Thinly laminated

= Planar bedding

Phosphatic, siderite nodules

- Gradational contact

- Bioclastic fragements conodonts’?

- Black

- Poor cleating development .. o
- Caleite growth within cleats

- Sharp contact

- Good gas show

Underclay

- Medium gray

- Pedogenic

- Slickensides,

- Rooting, plant fragments
- Siderite nodules

- Sharp contact

- Bioturhated

Shale

- Medium grayv

- Micaceous

- Pedogenical altered

- Rooting and plant fragements
- Siderite crystals

- Some planar bedding

- Gradational contact

- Bioturbated

Dark gray shale facies
- Offshore transition

Phosphatic black shale facies
- Transgressive marine core shale
- Transgressive lag

Moralcost — ™ Flooding surlace
- Coal facies

-------- Exposure surface
Blocky mudstone facies

- Paleosol

Sideritic gray shale Facies?
- Similar to an underslay
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Shale, same as above

Black Shale
Underelay

- Light gray
- Pedogeme

- Rooting and plant fragments
- Sharp conlact

- Biderite and claiche nedules
- Bioturbated

Sandstone

- Light brown

- Siliceous with micaecous
laminae

- Fine to medium-grained, well
rounded, and well sorted

- Thickly lamimnated

- Wavy, lenitcular and planar
bedded

- Bimodal crossbedding

- Siderite erystals

- Gradational contact

- Blightly bioturbated, pagsively
filled horizontal burrows

Scammon marker

Suderitie gray shale facies
- Inner estuarine - central basin

Transgressive lag

= Floading surface
Exposure surface

Blocky mudstone facies

- Paleosol

The Scammon coal is absent in this

location

Skinner/Chealsea Sandstone

Interlaminated sandstone and siltstone
facies

- Bav head delta - upper estuanine

- Incised valley fill

= Bimaodal flow

- Tidalites

- Sequence boundary on bottom of sand
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Shale

- Browm from 505°-514". And
dark grav from 514°-523%°

= Micaceous with some silica
laminac

- Thinly laminated

- Planar bedding

- Siderite nodules

| - Gradational contact

- Slightly bioturbated

= = = = = « Exposuresurface

Dark gray shale facies
- Offshore transition
- Shoaling upward
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Shale, same as above

Black Shale

= Micacecous

- Thinly lanmnated

- Planar bedding

- Slightly phosphatic

- Gradauonal

- Brachiopod fragments
Coal « a &« = & &« s & =
- Well developed cleating
- Low mineralization

- Sharp contact

- Good gas show

Underclay

- Light gray

- Pedogenic

- Rooting

- Sidente, and pyrite nodules
- Sharp contact

- Bioturbated

Sandy shale

- Medium gray. lightens upward
- Micaceous

= Thinly laminated

- Wavy cross lamina and
planar in upper portion

- Ripple cross-laminated

- Rooting and plant fragments
- Giradational contact

- Bioturhated and
non-fossiliferous

Tebo marker
- Phosphatic black shale facies
- Shelf shale

Blocky mudstone lacies
= Paleosol

Laminated muddy sandstone facies
- Shallow marine, probably a muddy
tidal flat or coastal plain

= Flooding surface
% LExposure surface
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Shale, same as above

Shaley Sandstone

= Brown

- Micaceous and some silica
- Thinly laminated

= Wavy bedded

- Gradational contaet

- Bioturbated

Sandstone

- Light brown

- Siliceous

= Very fine-grained coarsening
upward fine-grained well sorted
and well rounded

= Thickly laminated to thinly
bedded

- Planar, wavy and lenticular
bedding

- Gradational contact

- Mon-fossiliferous

Laminated muddy sandstone facies

- Muddy tidal 1l - coastal plain

Crevasse splay

= Unidirectional flow in upper portion
and bimodal Now in lower portion

- Coarsens upward

- Possibly a tidal splav

- Sand 15 in place of Weir-Pitisburg coa




-— PO Sandstone, same as above
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1 6 Shale Dark gray shale facies
- - Dark brown to gray - Similar to an underclay
— _— = Micaceous with siliceous - Non-marine, outside shale
. — laminae
- Thinly laminated
=] - - Lenticular bedded with planar
- bedding on top
_ pia - Plant fragments
}‘ @ - - Gradational contact
- T - Bioclastic fragmentis on top
— - }\ T
5 70— }\ - | T
— - —_ - = =
| o | T _— =
. A== — s
575— — | = = =
| Black Shale Phosphatic black shale facies
—_— - Black - Transgressive marine, core shale
— - Micaceous
_ - Thinly laminated
=—— |- Planar bedded
— T - Phosphatic
- =f—————1 |- Gradational contact
— e = & = % o —_Nﬂﬂ_—fﬂbﬂﬂ — — m— m— | — — — — -Flmling_v,urracg
— ® % & 8 @
* e e Sandstone, description on next
— T |* s & s » page
* & &% 4 & &
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Sandstone

- Light brown

- Siliceous

- Wery fine-grained, well sorted
and rounded

- Thinly bedded to thickly
laminated

= Flaser bedded

- Fractured on lop

- Gradational contact

- Bioturbated on bottom

Shale

- Dark gray to black == === =

- Thinly laminated and planar

- Diagonal lracturing

- Phosphatic

- Gradational contaet
Underclay

- Giray

- Pedogenic

- Abundant plant fragments and
rooling

- Shickensides

- Sharp contact

- Bioturbated

Shale

- Giray

- Micaceous

- Pedogenically altered
- Thinly laminated

- Planar bedded

= Siderite nodules

- Plant fragments

- Gradational contact

= Bioturbated

Sandstone

- Light brown to gray

- Siliceous w/ mica laminae
- Very Nine-grained, well sorted
and rounded

- Thickly laminated

- Flaser, lenticular and wavy
bedded

- Soft sediment deformation
- Siderite, and rip-up clasts
= Gradationalcontact

- Binturbated

Crevasse Splay

- Unidirectional flow
- Some tidal influence
- Coarsens upward

— — — — = Flooding surface

Blocky mudstone facies
- Palensol

Sideritic gray shale facies
- Inner estuarine - central basin

Bartlesville/Bluejacket Sandstone

Interlaminated sandstone and siltstone

facies

- Bay head delta, upper estuarine
- Incised valley fill

= Bimodal flow

= Tidal influenced




Sandstone, same as above

Escape structures

Rip-up clasts

Passively filled vertical burrows

Rip-up clasis

Erosional contact

Interlaminated sandstone and siltstong
facies

S TR IR IR I E;r_p.agum surface
(sequence boundary)




—_ — = Shale Dark gray shale facies

— — = — : . = Offshore transition
- = Dark gray, lightens upward :
—_— — = = = Micaceous - Shoaling upward
T - Thinly laminated
—_— = - Planar bedded
| |- BRootng?
— e - Siderite nodules
I - Gradational contact
LTI - Some bioturbation
M —
— I |4
— Black shale Dark gray shale facies
- Micaceous - Offshore transition
- Thinly laminated - Shelf shale
- Planar bedded

- Grradational contact
- Non-fossiliferous

— — — — — — | ———— — = Flooding surface
Coal wood coal
- - Sharp contact - Coal facies
se mm mE 5o me @y 9% 8o wm o8 weles wm ww e e e S ® Expugu:cgurfacc
Underclay Blocky mudstone facies
- Medium gray - Paleosol
- Pedogenie
- Rooting
- Sharp contact Blocky mudstone facies
- Bioturbated - Sumilar to an underclay
42 - Nearshore shale
7| Shale
- Dark gray to black
- Micaccous
- Thinly laminated
- Planar bedded
- Top is pedogenically altered
- Rooling
- Pyrite noddules
- Giradational contact
- Bioturbated

Y
HHHNNHN

Pyritic black shale
- Swamp/marsh




Shale, same as above

Pyritic black shale facies
- Swamp/marsh

1
[l

Limestone
- Brown
- Calcareous Bioclastic packstone facies

I ~Thinly bedded — — — [ — — — — Flooding surface

ol -l

- Sharp contact
= = = =| |- Bioclastic fragments Crevasse splay

. - Tidal infl
Sandstone idal influenced

se se ae s |- Gray to light brown
= owr owr = Siliceous w/ micaceous laminzae
Ir ooz on - Very fine-grained, well sorted,
wiell rounded
Ta as e - Thickly laminated
4 =k sk =2 - Wavy hedding
= = = - Sharp contact
_' - Mon-fossiliferous

-
L
Ii
-
-
-

Ii
l=
-

-

*
-
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Shale

- Dark gray

- Micaceous

- Thinly laminated

- Planar bedded

- Siderite nodules

- Gradational contact
- Mon-fossiliferous

Dark gray shale facies
- Offshore transition

655 —

Limestone ) ) 3
- Dark brown Bioclastic wackestone facies

- Calcarcous - Open marine limestone

- Medium bedded __ __ Below wave e _ riooding surface

— — — —| |;Biochstsofbrachiopodsand | ¢~ 0nace0us shale facies
—_ — = bryozoans

- Bioturbated

—_— hessssssssssssss e s anafessenensenssmesm Expgguregu[facc
| | Underclay Blocky mudstone facies
| - Dark gray - Paleosol
| - Very fossiliferous and
I

SRR

carbonaceous shale, overlying a
I pedogenic bioturbated soil

Z e 2|




(I
Illll

|:|'|'|'|'1'|'
tHH
Illllllllllll

- — = lis

e

Shale

- Dark gray

- Micaceous, high earbon content
= Thinly laminated

- Planar bedded

- Rooting and plant fragments

- Sidente nodules

- Gradational contact

- Non-fossiliferons

(Carbonaceons shale

- Coaly Streaks  mm o o= -
- (as show

Underclay

- (iray

- Pedogenic

- Rooting and plant fragments
- Siderite nodules

- Sharp contact

- Bioturbated

Shale

- Drark gray 1o black

- Micaceous

- Thinly laminated

- Lenticular to planar bedded
- Siderite nodules

- Gradational contact

- Nan-fossiliferous

Underclay

- Gray

- Slickensides

- Siderite crystals

- Sharp contact

- Heavily bioturbated
Shale

- Gray

- Micaccous

- Thinly laminated

- Planar bedded

- Siderite crystals

- Gradational contact

Monmarine, outside shale

Carbonaceous shale facies

== == == == Flooding surface
e me me EE o ms mEm omE o I.';.KWSI.]I'ESII[’"aCf
Blocky mudstone facies

- Paleosol

Crevasse splay

T LI I f:
Blocky mudstone facies posure surtace

- Paleosol

Sideritie chale facies
- Lagoonal shale

- Heavily bioturbated
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Shale. same as above

Shale

- Medium to dark gray

- Micaceous

= Thinly laminated

- Planar bedded

= Fracrured

- Siderite nodules in lower half
- Gradational contact

= Mon-fossiliferous

Coal
- Gias show

Underclay

- Gray

- Pedogenic

- Rooung and plant fragments
- Shckensides

- Siderite crystals

- Shamp contact

- Bioturbated

Dark grav shale facies
= Offshore transition

— m= == == = Flopding surface
Rowe coal

sEplfpdies,, .. L Exposure surface
Blocky mudstone facies
- Paleosol
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Shale

- Dark gray to black

- Micaceous

- Thinly laminated

- Planar to lenticular bedded
- Siderite bands

- Giradational contact

- Non-fossiliferous

Coal
- Well developed clealing ===
Underclay

- Gray

- Pedogenic

- Rooting and plant fragments

- Siderite crystals

- Slickensides

- Sharp contact

- Bioturbated

Shale

- Medium gray

- Micaceous

- Thinly Laminated

- Planar bedding

- Pedogenically altered at top 2°
- Siderite nodules

- Gradational contact

- Heavily hioturbated

Dark gray shale facies
- Offshore transition

e e e e Flondling surlace
s eeeresevee et Exposure surface
Blocky mudstone facies

= Palensol

Sideritic shale facies
- Lagoonal shale
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Shale

- Dark grav to black

= Micaceous with a calcareous
cement at 735"

= Thinly lammated

- Planar to lenticular bedded
- Sparse siderite nodules

- Sparse pynle

- Sparse plant fragments

= Gradational contact

- Bioclastie lragments at 7357

Pyritic black shale
- Non-marine, oulside shale
- Swamp/marsh
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Shale, same as above

Underelay

- Ciray

- Pedogemic

- Plant fragments and rooting
- Siderite nodules

- Laminated on bottom

- Sharp contact

- Bioturbated

Shale

- Dark gray to black

= Micaceous with a calcareous
cement between 764.9°-766.7"
- Planar bedding

- Plant fragments

- Siderite nodules

- Gradational contact

- Bioturbated on wp

- Bioclastic fragments

EE EE wE EE EE EE E& B L';prSUI'CSuFfaCC
Blocky mudstone facies

- Palensol

Sideritic shale facies?
- Lagoonal shale
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Shale, same as above

Abundant brachiopod fragments

—
Coal
- Ciood gas show

Underclay

- (ray

- Pedogenic

- Rooting and plant fragments
= Carbonaceous

- Siderite nodules

- Sharp contact

= Bioturbated

Shale

- Dark gray to black

- Micaceous with a calcareous
cement at 8067

- Highly carbonaceous at 807"
- Thinly laminated

- Fissile

2| Planar bedded

- Plant fragments in top 2°
- Siderite nodules

- Gradational contact

- Bioclastic fragments and
bioturbated arounf 776°

Dark gray shale facies
- Offshore transition
- Shoaling upward

Transgressive lag

Dark gray shale Facies
- Shelf shale

_— == = = = Flooding surface
Meutral coal

- Coal facies

W O EE B WA R S AW Expusur‘esur‘fm
Blocky mudstone facics

- Paleosol

Dark gray shale facies?
- Outside nearshore shale
- Lagoonal shale

Dark gray shale facies
- Offshore transition




Underclay

- Light gray

- Pedogenic

- Slickenzides

- Plant fragments

- Siderite erystals and nodules
= Sharp contact

- Bioturbated

Shale

- Dark gray lightens upward to
a light gray

- Micaceous

= Thinly laminated

- Planar bedded

- Siderite bands and 17 of siderite
at 8007

- Gradational

- Sparse microfossils

= Abundant bioclasts at 806

- Heavily bioturbated at 798°

Blocky mudstone facies
- Paleosol

Dyark gray shale facies
- Ofshore transition
- Shoaling upward




Shale, same as above

—_ — — —153

. B i Transgressive lag
- o ey T T = —— == Flooding surface
e OEE ES EE B NS & 8 EE B EA|EE EE BE EE WS EE EE W mWSuICs“[facc
Underclay Blacky mudstone facies
| - Light aray = Paleosol
- Pedogenic

| - Slightly laminated hetween
BO9 - 8117

| - Slickensides
- Siderite nodules

| - Rooting and plant fragments

| - Sharp contact

54|- Bioturbated

Shale Sideritic gray shale facies

- Dark gray - Central hasin - inner estuaringe

= Micaceous - Low trace fossil diversity indicates

- Thinly laminated a stressed environment

- Lenticular and planar bedded

= Soft sediment deformation

- Siderite nodules

- Gradational contact

= Passively filled horizontal

burrows, Planclites moniamus?
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= | .. Flooding surface
— =, Sandstone Warner Sandstone
P o - Light brown to dark gray
[PTrt - Biliceous with micaceous Interlaminated sandstone and siltstone
s bl B Ianl'n'nac ) facies
= === - Very fine-graned, well sorted | - Bay head delta - upper estuarine
e es =s s and well rounded - Several |-5cm upward silting packages
- AX Tl | - Thickly laminated representing tidal cycles
s g2 zeowe e | |- Wavy bedded - Low trace fossil diversity indicates
o PE— === - Starved wave ripples a stressed environment
= == 2| |- Siderite bands - Incised valley fill
es Tan Tas e - Soft sthment deformation - Sequence boundary at bottom of sand
ava s ss e - Gradational contact
- PO TR T - Actively and passively filled

ror2 o2 horizontal burrows, dremicofites.
e ee e |53| and Planofites montanns?

,L ——
- N 2_2_“ a0 RRRCLIE U LICCI IR DICE BRI MICCIC Exposure surface
—_ = - Dark gray, lightens upward Dark gray shale facies
~ & —_ . Mica.ciois ¢ ’ - Offshore transition
= - - Thinly laminated - Shoaling upward
- - - - Lenticular to planar bedded

- Starved wave ripples

~h = = Siderite bands
— - Solt sediment deformation
= |- — - - Grradational contact
-L —_— 56| - Diplocraterion bumows
-
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Coal

- Coal partings

- Poorly developed cleats « we
- Calcite mineralization

= Gas show

Underclay

- Light gray

- Carbonaceous

- Pedogenic

- Slickensides

= Some laminations on bottom

- Plant fragments

- Sharp contact

= Bioturbated

Shale

- Light gray to black

- Micaceous

- Lenticular to planar bedded
- Starved wave npples

- Pyrite

- Slickensides

- Gradational

- Burrowed

Limestone

- Ciray

- Calcareous

- Thinly bedded
- Heavily weathered

- Vuggy and fractured
= Dissolution breceia
- Cher nodules

- Pyrite

- Sharp contact

- Non-fossiliferous

- e == == = [looding surface
Riverton coal

- Coal facies
a S8 mE mE B mN aE s Exp‘)sl'lre surface
Blocky mudstone facies

- Paleasol

Crevasse splay
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Appendix 2: Statistical distribution of coal thickness
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