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GEOLOGIC HISTORY AND STRATIGRAPHY OF MONTGOMERY COUNTY, KANSAS

GENERAL GEOLOGY: The geology of Montgomery County provides important 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 and Virgilian Series. With its south border on the Oklahoma

state line, overlapping of stratigraphic nomenclature from the two states is unavoidable* Montgomery 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 to the north from a 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 numerous low—amplitude structural folds and minor faults including en echelon faulting along the county's west border (probably northward extensions of similar

faults in Oklahoma) and faults southwest of Independence and Cherryvale. These structures are probably of mixed origin, including adjustment to sedimentary structures
such as buried hills, valleys and channels draped over Proterozoic basement topography and structure, and minor tectonic movements in response to distant orogenic events.
The stratigraphy reveals that this area experienced numerous radical environmental changes which were cyclical in nature, varying from a moderately deep anoxic sea—

way to organic banks, swamps, and emergent floodplains with deep soil covers and forests. The repeating environmental sequences and the associated cyclicity of Pennsyl—
vanian sediments throughout the midcontinent area, interpreted in the concept of the cyclothem, were greatly influenced by the eustatic rises and falls of sea level

caused by accumulation and wastage of glacial ice in Pangea. In addition to stratigraphic anomalies, these structures gave rise to numerous oil and gas fields in
Montgomery County.

STRATIGRAPHIC SEQUENCE: Except for Quaternary alluvial deposits related to major drainage patterns, the stratigraphy exposed at the surface in Montgomery County is
from the Pennsylvanian System. The MARMATON GROUP of the Middle Pennsylvanian consists of several dominantly marine formations; the oldest of which, the Fort
Scott Limestone, Labette Shale, Pawnee Limestone and Bandera Shale, are only present in the subsurface of Montgomery County. Outcrops of the Marmaton begin with
the Altamont Limestone in southeastern Montgomery County. The Altamont Limestone, quarried for aggregates, has three members; the basal transgressive Amoret Limestone
Member, the center anoxic, black, phosphatic Loke Neosho Shale Member, and the upper regressive Worland Limestone Member. The Nowata Shale is a cyclothem, domi—
nantly marine shale, thot is composed locally of a thin basal coal bed, a thin capping carbonaceous limestone, and a partly calcareous clay shale that grades up into
the Walter Johnson Sandstone Member (in the subsurface, the oil productive Wayside sand). The Lenapah Limestone caps the broad cuestal ridges east to southeast of
Coffeyville, where it is composed of three members, the lower Norfleet Limestone Member, the locally thin Perry Farm Shale Member, and the upper Idenbro Limestone
Member. Clastic siltstone to sandstone wedges increase its thickness southward toward the Arkoma Basin. The Lost Branch Formation, the highest Desmoinesian cyclo—
them is also dominated by marine shales. It is best exposed along Claymore Creek. Its basal Dawson coal bed, the overlying thin limestones and the black Nuyaka
Creek Shale Member yield a rich Desmoinesian biota. The PLEASANTON GROUP, which begins the exposure of Upper Pennsylvanian units in Montgomery County, is only

a thin remnant of its much greater thickness north eastward in Kansas and Missouri. It consists of two rarely exposed, thin formations. The Seminole Formation

is largely composed of onshore sandstones and siltstones that completely truncate the underlying Lost Branch Formation of the Marmaton south of Claymore Creek.
Seminole beds contain Missourian Series fossils. The status of the corresponding Hepler Sandstone is problematic. The Checkerboard Limestone is a thin
fossiliferous limestone, largely concealed by Quaternary deposits. The COFFEYVILLE GROUP includes five formations to the north of the city of Coffeyville. To the south, in
Oklohoma, it becomes a single formation. The Tacket Formation, which is the basal formation of the Coffeyville Group, consists largely of black phosphatic shales, prob—
ably corresponding to the Mound City and Hushpuckney Shale Members of the overlying Hertha and Swope Limestones. The Swope Limestone's Bethany Falls Limestone
Member crops out only rarely through a cover of Quaternary deposits in the county. Best outcrops are along Potato Creek north of the Coffeyville airport where it is

3 to 4 feet thick. The Ladore Shale consists of sandy shales and thin—bedded sandstones that form the lowermost beds at Big Hill north of Coffeyville. The Mound
Valley Limestone is 2 to 5 feet thick north of Coffeyville. South of Coffeyville a middle shale bed appears, becoming black phosphatic shale west of South Coffeyville.
The Galesburg Shale, despite its name, is dominated by fairly thick beds of sandstones and sandy shales with the Cedar Bluff coal bed, once mined at Big Hill. The
KANSAS CITY GROUP includes most of the Coffeyville Group elsewhere in Kansas. In Montgomery County it embraces eight younger formations. The first 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
Member. South of Big Hill the Winterset truncates the two lower Dennis members and uppermost beds of the Galesburg Shale. North of Cherryvale the Winterset
increases to more than 40 feet in thickness and is intensely quarried. The Cherryvale Formation is probably the upward clastic facies of the Dennis cycle. It

includes a typically gray silty shale that may correlate with the Fontana Shale Member farther north. The Cherryvale is overlain by the three member Drum Lime—
stone (Formation). The Block Limestone Member is regionally thinned. It is overlain by a calcareous flagstone and shale member and the locally thick, oolitic,
Corbin City Limestone Member which is extensively quarried near Independence. These three members can be traced southward into the tripartite Hogshooter Limestone
of northern Oklahoma. The Nellie Bly Formation has recently been extended from Oklahoma into Montgomery County for clastic beds between the Drum Limestone

and the Dewey Limestone. The latter consists of two members, the basal black Quivira Shale Member and upper Cement City Limestone Member. The Chanute Shale is
dominated by two thick sandstones. The lower is the channel trenching Nowxie Sandstone Member. A thin shale member containing the Thayer coal bed (previously
mined locally) separates the Nozie from the upper Cottage Grove Sandstone Member. The lola Limestone is another three member formation consisting of the usually
thin basal Paola Limestone Member, the Muncie Creek Shale Member and the overlying Raytown Limestone Member. The Lane Shale is predominantly a gray clay to silt
shale with thin basal sandy limestone beds that may represent facies of the Liberty Memorial Shale and Wyandotte Limestone Formations that are not identified

in Montgomery County. The LANSING GROUP consists of five formations. The Plattsburg Limestone is extensively quarried north of Liberty where it lacks the

Hickory Creek Shale Member which elsewhere divides it into the basal transgressive Merriam Limestone Member and the overlying regressive Spring Hill Limestone Mem—
ber. The Vilas Shale is a greenish—gray shale with sideritic nodules and lenticular sandstone beds. It forms a long scarp that trends from Tyro north to Elk Lake.

The Stanton Limestone includes five members. The lower three are the transgressive Captain Creek Limestone Member, the middle Eudora Shale Member, and the
overlying Stoner Limestone Member. At Tyro in southern Montgomery County, the Captain Creek Limestone Member becomes oolitic and the Stoner Limestone Member
lenses out. North of US Highway 160 at Table Mound, the Captain Creek and Stoner Limestone Members increase greatly in thickness as undifferentiated phylloidal

algal mounds with thinning of the Eudora Shale Member and the overlying Rock Lake Shale Member. The partially marine Rock Lake Shale Member is divisible into three
mappable units, the lower (informally named) Cheyenne Creek Sandstone the middle (informally named) Hafer Run Shale, and the upper Onion Creek Sand—

stone Lentil. The basal Cheyenne Creek Sandstone is locally conglomeratic along Cheyenne Creek where it contains Stoner Limestone clasts and truncates that
member. The South Bend Limestone Member in southwest Montgomery County is separated from older members of the Stanton Limestone by thin clastics of the

Rock Lake Shale Member. FEast to northeast of Elk City it becomes o thick algal mound and rests directly on Stoner Limestone Member. The DOUGLAS GROUP re—
presents a change to more clastic conditions throughout Kansas and is assigned to the Virgilian Series. Members of both the Stranger and Lawrence Formations

are present in Montgomery County. In the Stranger Formation, the Weston Shale Member is exposed in the hilly terrain between Caney and Elk City. Basal beds

of the Weston Shale Member are dark—gray to black shales containing a rich anoxic fauna. Its upper shales intertongue with sandstone beds of the Tallant

extending north from Oklahoma. The lower Big Heart sandstone, Middle Tallant shale, and Revard sandstone beds all occur in contact with the Weston (the

Middle Tallant shale being indistinguishable from the Weston in this case). An Upper Tallant Shale occurs in some places above the Revard . The

latan Limestone Member is an inconspicuous, unmapped, thin limestone in the hills from the southwest to northwest of Elk City. However, in the area of adjacent
Chautauqua County, the latan is locally 10 feet thick and has been quarried. The Tonganoxie Sandstone Member caps the higher ridges on the west side of Mont—
gomery County and also the high mesa just north of Elk City. The Westphalia Limestone Member is a thin fusulinid limestone restricted to rare, unmapped,

outcrops in northern Montgomery County. The Vinland Shale Member is a varicolored clay to silt shale that contoins a thin coal and locally abundant myalinid

mollusk fossils. In the Lawrence Formation, the Haskell Limestone Member is a very fossiliferous member consisting of a thin basal brownish limestone, the black
phosphatic Little Pawnee Shale, and an overlying calcareous shale that may be the deep marine equivalent of the Labedie Limestone in northern

Oklahoma. The Robbins Shale Member is probably the regressive facies of the underlying Haskell Limestone Member. The Ireland Sandstone Member is the youngest
Pennsylvanian unit exposed in Montgomery County and is confined to the crest of the higher ridges in the northwest corner of the county.

* NOTE: Nomenclature that differs from terms currently accepted by the Kansas Geological Survey is written in italics.
For related field notes and regional stratigraphic interpretations see KGS Open File Report 96—31.
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