
Chesterian Boundary based on (Maples and Water, 1987)
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Graphic Column of the Columbia Quadrangle

A.  Alluvium, Colluvium, Loess and Till.  Grain size fraction ranges from clay to gravel in these deposits.  Bottomland 
alluvial deposits consist of unconsolidated quartzose sands ranging from coarse to fine grained, yellow, gray, and 
bluish laminated and massive clay also present.  Bedforms include large scale trough cross bedding, ripple 
bedding, and laminated sediments.  Colluvial deposits include clay, silt, sand, and gravel.  The gravel portion is 
composed of chert and limestone clasts from the regolith found mainly in stream beds.  Loess is tan to reddish 
down section, primarily composed of quartzose silt and clay.  Upland glacial deposits consist of bluish gray to tan 
diamicton with a mixture of igneous, metamorphic and local bedrock clasts in a sandy, silty clay.

B.  Sandstone, Shale, Limestone and Coal.  Sandstones are tan, ferrugenous medium to coarse grained quartz arenites with 
minimal amounts of clay, mica and dark mineral grains.  The sandstones are cross bedded to apparent massive 
bedded.  Shales range from fissile black to gray and hard.  Soft gray claystones with carbonized root casts are also 
common below coal beds.  Limestones are dark gray to brown gray, argillaceous micrites or lime-mudstones that 
contain large productid, spiney, brachiopods with disarticulated crinoid stems.  Coal is bituminous, black vitreous with 
secondary calcite infilling along cleats.  The basal sandstones are erosional with underlying formations.   

C.  Limestone, sandstone, shale, carbonate conglomerate.  This unit is highly variable and litholog ical ly dive rse yiel ding  
numerous facies changes both vertically and laterally.  The limestone is a light gray wackestone to grainstone 
containing variable amounts of disarticulated crinoids, brachiopods, and bryozoan fragments, oolites, pellets and 
coated grains.  Sandstone beds are greenish gray, fine grained, well sorted, calcite cemented quartz arenites.  Shales 
are greenish to gray claystones but can also be harder fissile gray to dark gray and nonfossiliferous.  Limestone 
conglomerate is rare, found only at Hickman Creek Falls it is composed of large rounded black to gray lime-mudstone 
clasts, black chert clasts, quartz sand “floating” in the matrix.  Other clasts contain ooids, and fossil fragments.  The 
carbonate conglomerate shows primary sedimentary structures such as prominent cross bedding structures.  The 
lower contact can be locally erosional and laterally gradational with underlying units.

D.  Sandstone.  Consistently composed of fine grained, well sorted, sub-rounded, quartz arenite this sandstone has two 
modes of bedding character.  The most common bedding characteristic is large scale trough cross bedding and 
apparent massive bedding.  Iron staining is common in the cross bedded facies.  Trace amounts of tourmaline grains 
and clay have been found.  Cement is dominated by silica with some iron and trace amounts of calcareous cement.  
The other type of bedding is rhythmic, laminated with polygonal dessication features and common bioturbation.  This 
type of bedding also contains green shale clasts and dominated by calcareous cement.  Trace amounts of glauconite 
grains occur in the laminated sections.  The lower contact is erosional where large trough cross bedding is present and 
may be transitional with the underlying limestone where this formational is laminated.

E.  Limestone and sandstone.  Dominated by oolitic grainstones in the upper part, this limestone displays large cross beds and 
is light gray to white.  It also contains fossil wackestones in minor amounts but is mainly composed of fossil packstones.  The 
most common allochems are disarticulated crinoids, ooids, and coated fossil grains such as, brachiopod shell fragments, 
bryozoan fragments and echinoderm fragments.  Down section a calcareous cemented, white to light gray, very fine grained, 
well sorted quartz arenite occurs about 18 to 20 feet below the top of the unit.  The lower part of this formation is composed of 
gradational facies between wackestones and lime-mudstones of the upper and lower unit respectively.

F.  Limestone and Chert.  Light to medium gray lime-mudstone facies with fossil wackestone facies, occur in medium to thick 
massive beds, chert nodules present with minor amounts of greenish shale.  Occasional dolostone beds and 
grainstone beds also occur in this formation.  The massive lime mudstone beds display conchoidal fracture.  Chert 
gray banded nodular and bedded also fossiliferous in places.  This unit contains pelletal packstone facies.  In the lower 
part of this unit a colonial coral, Acrocyathus flouriformis forms an acme horizon through out the study area.  Karst 
development is commonly associated with this formation and is seen as sinkholes, springs dry streams and caves.  
The basal contact interfingers with the underlying grainstone.

G. Limestone and Chert.  White to light gray fossiliferous grainstone cycles with laminated lime-mudstone facies.  Grainstones 
contain oolitic, pelloidal, and fossil fragment allochems.  Common fossils include: foraminifera, ostracods, calcareous 
algae fragments of bryozoans, echinoderms, rugose corals, and brachiopods.  The index fossil Globoendothyra bailei 
is diagnostic of this unit.  Chert is seen as thin stringers and egg-like or oblate sphereoid nodules containing fossils and 
banding.  Some of the egg-like chert nodules spall-off in thin layers.  Thin dolostone beds occur through out this 
formation.  The contact is gradational with the crinoidal-bryozoan-rich unit below.

H.  Limestone and Shale.  Light gray crinoid-bryozoan packstone in the upper portion of the formation. Yellow dolostone beds 
and thin siltstone beds common in this unit.  Large spiriferid brachiopod Syringothyris sp. are abundant in the lower 
part of the carbonate portion of this formation.  These brachiopods are silicified in some of the beds and are well 
preserved.  They are a diagnostic character of an acme horizon this unit in the study area.  Large derbyid brachiopods 
are also common through out the formation.  Shale and siltstones occur lower and are dark gray to bluish gray.  
Limestone lenses with profuse fenestrate bryozoans are common within the shaly portion.  Calcite and dolomite 
crystal filled nodules occur in the silty shales.  The lower contact gradually becomes dominated by crinoidal 
grainstones of the lower unit.

I. Limestone and Chert.  Light gray to white crinoidal grainstone dominates the lithology with alternating thin white to light gray 
chert beds.  Yellowish dolostone beds are present.  Only the upper part of this formation is exposed in the quadrangle.
    

    Subsurface only 
   (described from drill logs, reports, and from exposures in adjacent quadrangles)

J.  Argillaceous cherty limestone, calcareous siltstone, and shale.  The limestone is greenish gray, thin bedded, argillaceous, 
and contains small calcite geodes, and crinoid stems.  In places the unit is dominantly thin, irregularly bedded, lime 
mudstone with cherty, crinoidal wackestone and packstone facies.  The siltstones and shales are greenish and 
reddish and usually calcareous.  A yellowish dolostone facies may  also be present.  The lower part of this unit is 
unconformable with the underlying sediments..

K.  Dolostone and limestone.  Light gray to tan, massive beds, light gray chert nodules, and occasionally calcareous siltstones.  
Lowere in thesection the units becomes more argilaceous and in part glauconitic.

L.  Calcareous siltstone, mudstone, argillaceous dolostone.  The lower part of the formation is calcareous and it grades upward 
into bluish green, thin calcareous siltstones interbedded with bluish gray mudstones.  The upper part is shaly buff gray 
to greenish gray, and has interlaminated silts and shales.  

M.  Limestone, dolomite, minor shales.  Yellowish-gray  limestone and dolomites with minor red and green shale partings.
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Introduction and General Stratigraphy A fault with 10 to 15 feet of displacement was observed in the Cahokia 
0

Quadrangle to the north.  This fault has a trend of N 20 W paralleling the Dupo 
The Columbia Quadrangle is located at the northern reaches of the Salem Anticline and probably projects into the Columbia Quadrangle.  The fault occurs 
Plateau Karst Region southeast of St Louis, Missouri.  It is situated on the Sparta along the crest of the Dupo Anticline in the St. Louis Limestone however, no 
Shelf, a basement high stemming off of the Ozark Dome.  The Dome is a evidence of faulting was observed in the Columbia Quadrangle because of loess 
Precambrian high that has influenced deposition throughout the Paleozoic.  An cover in this area.
asymmetrical anticline bisects the Columbia Quadrangle with the fold axis 
trending north-south in the southern half of the quadrangle.  The structure turns Economic Geology
north-northwest in the northern part.  This structure is called the Waterloo-Dupo 
anticline.  The oldest rock exposed in the quadrangle is the Burlington-Keokuk Oil and Gas
Limestone, lower Mississippian.  This unit occurs along the crest of the Waterloo 
anticline in the southern part of the quadrangle.  Overlying the Burlington in In the fall of 1920, oil was discovered in the Kimmswick Limestone (Trenton) 
stratigraphic sequence is the Warsaw Shale, Salem Limestone and St. Louis when the Condensed Milk Company drilled a water well (Schwalb, 1968).  This 
Limestone all of the Valmeyeran Series.  The youngest Mississippian rocks in the well lead to a detailed study of the structures by the Illinois State Geological 
area include: the Ste. Genevieve Limestone, Aux Vases Sandstone, and Renault Survey.  Surface geologic studies indicated closure on an anticline which lead to 
Formation of the lower Chesterian Series.  All of the Valmeyeran rocks are the discovery of the Waterloo Field.  Following this discovery, further mapping to 
conformable and grade into each other.  The Aux Vases Sandstone is the north yielded second area of closure near Sugar Loaf School.  The Ohio Oil 
unconformable with the underlying Ste. Genevieve and locally rests on the St. Company drilled the discovery well on the Dupo Field in November, 1928.  Depth 
Louis in Hickman Creek. to the producing zone varied from 300 feet in the Waterloo Field to 702 feet in 

the Dupo Field.  Over 3 million barrels of oil have been produced from the 
The siliciclastics of the Pennsylvanian are unconformable with the Mississippian Waterloo-Dupo structures and both fields continue to have active wells.
rocks below everywhere in the quadrangle.  A large portion of the middle and 
upper Chesterian Series has been either eroded or not deposited because of the Coal
effects of the Sparta Shelf.  Pennsylvanian sandstones cover the Mississippian 
rocks filling paleo-topographic lows in many areas of the quadrangle except The Herrin Coal was observed at the head of  Carr Creek, at an old railroad 
where the Pennsylvanian has been eroded.  A large area of Pennsylvanian trestle north of New Hanover Station.  It is about three feet thick but has not been 
occurs in the Columbia Syncline.  Coals, limestones and sandstones are all mined in the quadrangle.  Many strip mines in the area are just of this 
horizontal.  These rocks were apparently not structurally affected by the quadrangle to the east in the French Village and Millstadt Quadrangles.  The 
Waterloo-Dupo Anticlines.  As a result, the steep side of this asymmetrical Columbia Syncline probably contains Pennsylvanian coals west of Carr Creek in 
anticline yields an angular unconformity between the Mississipian bedrock below Sections 34, 33, 28, and 27, T.1S., R.10 W.
and the flat Pennsylvanian rocks above.  The angular unconformity can be seen 
in Carr Creek, near New Hanover Station. Limestone

Pleistocene glaciation covered the quadrangle.  The bedrock is mantled by A large limestone Quarry in Sections 10 and 11, T.1S., R.10W., is active and 
glacial till and loess deposits.  Bedrock exposures are only seen in steep ravines called the Columbia Stone Quarry.  The limestone units quarried are the Salem 
along the Waterloo-Dupo structure, river bluffs, deep sink-holes, road cuts, and and St. Louis Limestones.  The material is used for gravel, cement, and 
the Columbia Quarry.    aggregate for asphalt.  All other quarries in the quadrangle are abandoned.  One 

large abandoned quarry in the Salem Limestone is located in the southeastern-
Structural Geology most corner of Section 14, T. 2S., R.10W.   Another small abandoned quarry was 

found along the west side of Hickman Creek.  This limestone was quarried for a 
Locally, in the northwest quarter of the quadrangle the Dupo Anticline trends local supply of building stone  in the Ste. Genevieve and St. Louis Limestones.  

0
north-northwest.  It is an asymmetrical anticline, the northeast limb dips 3-4  and 

0 0 There are wide areas east of the Waterloo-Dupo Anticline that contain calcium-the southwest limb dips from 16  to 45 .  In the southern half of the quadrangle, 
rich limestones on the dip-slope of the eastern limb of that structure.  The the Waterloo Anticline trends north-south.  It is also an asymmetrical anticline 

0 0 Columbia Quarry is located on this belt.  Areas to the north and south of the 
dipping 3-6  to the east and up to 44  to the west.  The structural style of this 

current quarry are excellent for limestone production.
anticline is similar to the Cap au Gres, Salem, Louden, and La Salle Anticlines in 
Illinois and is probably a result of drape folding over a buried basement fault 
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