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System
Series

Composite
Lithologic
Section

Formation

Group

Alluvium Alluvium

Terrace Deposits

QUATERNARY

Chanute Sh Chanute Sh

Dewey Ls * Dewey Ls *

Nellie Bly Fm * SR Nellie Bly Fm *

Drum Ls * Drum Ls *

Kansas City

Cherryvale Sh Cherryvale (Fontana) Sh

Dennis Ls Dennis Ls

MISSOURIAN

feet

500 —

Galesburg Sh Galesburg Sh

Mound Valley Ls * Mound Valley Ls *

Coffeyuville *

Ladore Sh * Ladore Sh *

Bethany Falls Ls Mbr
Swope Ls *

Tacket Fm
Eim Branch Sh *
Hertha Ls *

coal and silicified wood
Checkerboard Ls

S
L
e

O
X

)

O
=

C

heckerboard Ls

Seminole Fm South Mound Sh Mbr

Pleasanton

Hepler Ss Mbr

400 —

PENNSYLVANTAN

300 —

Lost Branch Fm Lost Branch Fm

Lenapah Ls Lenapah Ls

Nowata Sh Nowata Sh

Altamont Ls Altamont Ls

Marmaton

Bandera Sh

Bandera Quarry Ss Mbr
Bandera Sh

Fdna Ls **

Pawnee Ls
Pawnee Ls

Anna Sh Mbr

Labette Sh

Labette Sh Wimer School Ls **

Fort Scott Ls Fort Scott Ls

DESMOINESIAN

200 —

100 —

Pc8
[ BH |

Breezy Hill Ls Mbr

Pc/

—F——1IP| Iron Post coal (Stice)

Bevier coal
Verdigris Ls

Cabaniss Fm
Croweburg coal

Fleming coal

Cherokee

fPc4

Mineral coal

Pcd

Scammon coal

Pc?2 Chelsea Ss Mbr

Tebo coal

Pclc

fPclb

Weir—Pittsburg coal

* Stratigraphic terms pending Kansas Geological Survey

nomenclalure change.
** These stratigraphic terms are not officially recognized

by the Kansas Geological Survey.
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Sand and gravel, conglo—

Shale or claystone
merate, or "mortar beds" Y

Black shale

Sandstone or sand

Coal or lignite locally
with underclay

Siltstone

Unconsolidated silt

and clay Limestone

GEOLOGIC HISTORY AND STRATIGRAPHY OF LABE

GENERAL GEOLOGY: The geology of Labette County provides import—
ant data on depositional patterns and tectonism that prevailed

in the midcontinent area during the transition from the Middle
Pennsylvanian Desmoinesian Series to the Upper Pennsylvanian
Missourian Series. With Labette County on the Oklachoma state

line, the geologic map provides the opportunity to compare the
latest stratigraphic classification and nomenclature in Oklahoma
and Kansas. Labette County is positioned over the Chautauqua
Arch that was episodically rejuvenated during Early and Middle
Pennsylvanian time. This arch is a westward—plunging spur of

the Ozark uplift. It separates the Cherokee Basin on the north
from o ramp dipping south into the Arkoma Basin in Oklahoma.
Superimposed on a general west—northwest homoclinal dip of 30 to
35 feet per mile are several low—amplitude anticlines and syn—
clines. A few of these anticlines locally have formed traps for
small oil and gas fields. The stratigraphy reveals that this

area experienced many changes in depositional environment which
were cyclic in nature, varying from a moderately deep anoxic
seaway to carbonate banks, coal swamps, and emergent forested
floodplains. The interplay of tectonism and stratigraphy have
resulted in channels, unconformities, sedimentary wedgeouts, and
carbonate banks that may have led to some subsurface oil and gas
accumulation in Labette County.

STRATIGRAPHIC SEQUENCE: Except for Quaternary alluvial deposits
and Pliocene—Fleistocene terrace deposits, the surface stratigraphy
exposed in Labette County belongs to the Pennsylvanian System.
The Cherokee Group consists of most of the Cabaniss Formation in
the eastern quarter of Labette County. The Cabaniss Formation

of Kansas is not divided into members but is subdivided on this
map by its many coal beds and the Verdigris and Breezy Hill
Limestones and the Chelsea Sandstone. The lowermost surface
exposure of the Cherokee Group is represented by sandstones

and sandy shales unnamed in Kansas but assigned to the Taft
Formation of adjacent Okalhoma, known to petroleum geologists as
the Red Fork sand. This is overlain by the Weir—Pittsburg coal

and underclay. In upward order the coal beds are the Weir—
Pittsburg, Tebo, Scammon, Mineral, Fleming, Croweburg, Bevier,

Iron Post and Mulky. These are designated on the accompanying
stratigraphic column by appropriate letters. Only the Mineral,

and locally the Croweburg, Bevier, and Iron Post coals were of
sufficient thickness for economic mining in Labette County.
Although sandstones are present at several intervals in the
formation only the Chelsea Sandstone and Lagonda Sandstone have
been formally named. Thin limestones are also present through—
out the formation but only the Verdigris (V) and Breezy Hill

(BH) limestones have received formal names. These beds
constitute lithic units of at least eight cyclothems that are
dominated by dark gray to black clay to silty shales and silt—
stones.

The MARMATON GROUP consists of eight formations in Labette
County. In upward order they are the Fort Scott Limestone,
Labette Shale, Pawnee Limestone, Bandera Shale, Altamont Lime—
stone, Nowata Shale, Lenapah Limestone and the Lost Branch Form—
ation. The Fort Scott Limestone constitutes a stack of lime—
stones separated by shales. In upward order these units are the
Excello shale, Blackjack Creek Limestone Member, Summit underclay,
a thin unnamed limestone, Little Osage Shale Member, and the
Higginsville Limestone Member. The original name of the Fort Scott
Limestone was the Oswego Limestone, a city in eastern Labette
County, but that name was abandoned for surface nomenclature due
to pre—emption by a New York state limestone name, but the name
survives in subsurface nomenclature of petroleum geologists.

The overlying Labette Shale consists of a shale grading up

to the Englevale Sandstone Member and is capped by the

poorly exposed Wimer School Limestone. The upper Labette Shale
consists of another shale with a lenticular sandstone capped by
the thin Lexington coal bed and a thin limestone that may be a
correlative of the Sageeyah Limestone. The overlying Pawnee
Limestone consists in upward order of the black Anna Shale Mem—
ber, a limestone tongue known as the Frog Cemetery limestone,
that is overlain in turn by the Joe shale, a black shale bed.

The latter is overlain by the 15— to 20—foot—thick Laberdie Lime—
stone Member. The next overlying formation is the Bandera Shale,

Brady, L.L. and others, 1994, Coal resources of the Joplin 1°x2° Quadrangle, Kansas and Missouri:

Division of Geology and Land Survey.

Howe, W. B., 1956, Stratigraphy of pre—Marmaton Desmoinesian (Cherokee) rocks in southeastern Kansas:
Jungmann, W. C. and Williams, C. C., 1968, Geology and ground water in Labette County:

Pierce, W. G. and Courtier, W. H., 1937, Geology and coal resources of the southeastern coal field in Crawford, Cherokee and Labette counties:
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locally 100 to 120 feet in thickness, consisting of a basal

paleosol that is probably related to the Mulberry coal further

north. This is capped by the 3— to 4—foot—thick Edna Limestone.
The upper half of the formation has prominent outcrops of the
Bandera Quarry Sandstone Member that is oil productive in
adjoining Montgomery County. It is capped by a thin coal and

the overlying Altamont Limestone. The Altamont Limestone,
quarried for aggregates, has three members; the basal trans—
gressive Amoret Limestone Member, the middle anoxic, black,
phosphatic Lake Neosho Shale Member and the upper regressive Wor—
land Limestone Member. The overlying Nowata Shale is a cyclothem;
dominantly a marine shale, that is locally composed of a thin

basal coal bed, a thin capping carbonaceous shale, and a partly
calcareous clay shale that in the southeast corner of the county
grades upward into the Walter Johnson Sandstone Member (the
subsurface oil productive Wayside sand). The overlying Lenapah
Limestone is composed of three members, the lower Norfleet
Limestone Member, the middle Perry Farm Shale Member, and the
upper Idenbro Limestone Member. Labette County is the type
locality of the Lost Branch Formation that crops out along a

short branch of Pumpkin Creek, southwest of Mound Valley. The
basal Dawson coal and underclay rests unconformably above the
Lenapah Limestone and several other lithic units in Kansas and
Oklahoma. Above the coal is the Nuyaka Creek shale bed, a

black phosphatic shale overyain by a fossiliferous dark—gray

shale. The Nuyaka Creek shale is widespread throughout the
midcontinent.

The PLEASANTON GROUP, which is the base of the Upper
Pennsylvanian Missourian strata in Labette County, represents

only a fraction of a much greater thickness northeastward in
Kansas and Missouri. In Labette County the group consists in
upward order of the Seminole Formation, the Checkerboard Lime—
stone, and possibly the locally thin Shale Hill beds. The Sem-—
inole Formation consists of the Hepler Sandstone Member that loc—
ally grades down into the underlying Lost Branch Formation and is
overlain by a thin coal and thick nodular paleosol of basal South
Mound Shale Member. The overlying distinctive Checkerboard Lime—
stone varies from a few inches to 2 feet in thickness. Included

in the overlying Tacket Formation at Tacket Mound is a gray shale
with thin limestone beds and a coal bed with abundant silicified
wood that could correlate with the Shale Hill beds of the upper—
most Pleasanton Group.

The COFFEYVILLE GROUP includes five formations in Labette County
which in upward order are the Tacket Formation, Bethany Falls Lime—
stone Member, Ladore Shale, Mound Valley Limestone Formation,
and the Galesburg Shale. Type locality of the Tacket is at

Tacket Mound where it consists mainly of the black core shales

of the Hertha and Swope Limestones. West of Mound Vallley, a
very thin EIm Branch Shale separates these black core shales and
associated thin limestones. The Bethany Falls Limestone Member
of the Swope Limestone caps the Tacket Formation at many
localities west to southwest of Parsons. Sandstones of the
Galesburg Shale are prominently exposed along the shore at

Big Hill Reservoir where the Cedar Bluff coal is present in the
middle of the unit.

In most of eastern Kansas, the units of the Coffeyville Group

are part of the KANSAS CITY GROUP. In Labette County the lowest
formation is the Dennis Limestone, which consists of three
members, the basal transgressive Canville Limestone Member, the
core Stark Shale Member, and the upper Winterset Limestone Mem—
ber that is locally about 40 feet thick. The Cherryvale Shale

is probably the upper clastic facies of the Dennis cycle. It
consists typically of a gray silty clay shale that correlates

with the Fontana Shale Member farther north. This shale is
overlain unconformably by the Drum Limestone that is composed of
the basal Block Limestone Member, a middle flaggy limestone mem—
ber, and the upper Corbin City Limestone Member. These cor—
relate with the Hogshooter Limestone of Oklahoma. The Nellie

Bly Formation has recently been correlated from Oklahoma into
southeastern Kansas. It is dominated by clastic beds. The
overlying Dewey Limestone Member is restricted to the mesas of
northwest corner of Labette County. The youngest Pennsylvanian
formation of Labette County is the Noxie Sandstone Member of the
Chanute Shale that caps the high mesa in the northwest corner of
the county.

Kansas Geological Survey and Missouri Department of Natural Resources,

Kansas Geological Survey Bulletin 123, 132p.
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