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THE CORRELATION OF ROCKS OF SIMPSON
AGE IN NORTH-CENTRAL KANSAS WITH
THE ST. PETER SANDSTONE AND ASSOCI-
ATED ROCKS IN NORTHWESTERN
MISSOURI

By CoNSTANCE LEATHEROCK

ABSTRACT

This report and the accompanying cross sections show the relation in the
subsurface of the rocks of Simpson age in the Salina basin of central Kansas
to the St. Peter sandstone and immediately overlying rocks in northeastern
Kansas, southeastern Nebraska, and northwestern Missouri.

The lower part of the Simpson rocks in the Salina basin, here designated
the St. Peter sandstone, consists of two sandstones separated by shaly beds.
These sandstones are characterized by rounded grains and, except for the
shaly parting between them, they are lithologically similar to the St. Peter
sandstone of northwestern Missouri with which this part of the Simpson is:
correlated. The upper part of the Simpson rocks in the Salina basin, here
designated the Platteville formation, consists of beds of shale, sandstone,
dolomite, and limestone. It is somewhat variable in lithology because of lat-
eral gradation, minor disconformities, or both; however, it is collectively
similar to and is the correlative of rocks in northwestern Missouri called
Decorah formation by Missouri geologists and probably includes also beds
equivalent to the upper part of the Plattin limestone of Missouri. The Platte-
ville formation is also the correlative of the Platteville limestone of the
upper Mississippi valley.

INTRODUCTION

In north-central Kansas the rocks between the Viola limestone
and the Arbuckle limestone are known only from well cuttings,
and they have long been correlated by oil geologists with some
part of the Simpson group of Oklahoma. These rocks include beds
of dolomite, limestone, shale, and sandstone, whose relation to the
St. Peter sandstone in northeastern Kansas and northern Missouri
has been in doubt since they were encountered in wells in that
part of Kansas. This paper is designed to show the relation be-
tween the Simpson rocks in the Salina basin of north-central
Kansas (fig. 1) and the St. Peter sandstone and associated rocks
in the Forest City basin in northeastern Kansas and adjacent parts
of Nebraska and Missouri. The relation of the Simpson rocks in
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’ Correlation of Rocks of Simpson Age 5

Federal Geological Survey and the State Geological Survey of
Kansas. Sets of samples from 122 deep wells in north-central and
northeastern Kansas, northwestern Missouri, and southeastern
Nebraska have been studied. The accompanying cross sections
contain sample logs of 39 selected wells; only rocks of Simpson
age have been plotted on them.

The Simpson group of Oklahoma, as originally defined, overlies
the Arbuckle limestone (Lower Ordovician) and underlies the
Viola limestone (Middle and Upper Ordovician). The relation
of the rocks of Simpson age to the Viola and Arbuckle limestones
is the same in central Kansas as in Oklahoma. However, in Kansas
the thickness of the Simpson rocks is greatly reduced, and these
rocks probably represent only a part of the Simpson group of
Oklahoma where it is more than 1,500 feet thick.

The St. Peter sandstone is exposed in eastern Missouri. It has
been traced by McQueen and Greene (1938, pls. 6, 7) in the sub-
surface across northern Missouri into northwestern Missouri and
southeastern Nebraska. In most of northwestern Missouri and in
the adjacent parts of northeastern Kansas the St. Peter sandstone
is overlain by beds of dolomite, limestone, and green clay shale
containing minor amounts of interbedded sandstone in some wells.
These rocks have been correlated by the Missouri Geological Sur-
vey with the Decorah shale of eastern Missouri. The Decorah
shale of Missouri is overlain in the subsurface by rocks having
typical Viola lithology which have been traced by Missouri geolo-
gists to the exposures of the Kimmswick limestone in eastern Mis-
souri. In Nebraska, rocks lithologically similar to the Kimmswick
limestone are correlated by Condra and Reed (1943, pp. 68, 69)
with the Prosser limestone, the Stewartville dolomite, and the
Dubuque formation of the outcrops in the upper Mississippi valley.

The Simpson interval in north-central Kansas includes two
sandstones in most localities and three sandstones in some places.
The accompanying cross sections show the relation of these sand-
stones to the St. Peter sandstone and associated beds in the region
to the east where correlatives of the Simpson have not previously
been identified as such.

Rocks of Simpson age are overlain by the Kimmswick lime-
stone and underlain by the Arbuckle limestone in all but five of
the wells examined. In wells no. 8 (Arkansas Fuel No. 1 Martin,
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6 Geological Survey of Kansas—1945 Reports of Studies

sec. 24, T.8 S,, R. 4 E.), no. 9 (Coronado No. 1 Parks, sec. 16,
T.10 S, R. 8 E.), no. 10 (Turner No. 1 Umscheid, sec. 32, T. 8 S,,
R.9E.),and no. 11 (Ohio No. 1 Lamparter,sec.3, T.2S., R. 14 E.)
of cross section A-A’ of plate 1, the St. Peter sandstone overlies
the Bonneterre dolomite of Missouri, a formation that, according
to Ulrich (1932, p. 742), is slightly older than the Honey Creek
limestone of Oklahoma. In well no. 12 (Arab No. 1 Ogle, sec. 9,
T. 1N, R. 14 E,, Nebraska) of cross sections A-A’ and C-C’ the
St. Peter sandstone overlies the Lamotte sandstone.

KIMMSWICK LIMESTONE

Lithology.—The Kimmswick limestone in north-central and
northeastern Kansas consists of beds of granular dolomite, earthy
and granular limestone, and chert. The chert of the Kimmswick
is characterized by minute black inclusions (at least in part
pyrite), some of which are cylindrical in form. This limestone is
conveniently separated into several cherty zones alternating with
noncherty or only sparsely cherty zones. Four chert zones are
present in the northern part of the area, where the Kimmswick
is relatively thick. The first chert zone, which occurs at the top
of the Kimmswick, is variable in physical characteristics and, due
to erosion, is not present except in the deeper part of the North
Kansas basin. The second and third chert zones below the top are
easily recognized in well cuttings by physical characteristics,
" thickness, and constancy of intervening beds. The second zone is
approximately 100 feet below the top of the Kimmswick limestone
in wells nos. 12, 13, and 34 in the northern part of the area. The
oldest or fourth chert zone is not present in all wells because the
basal Kimmswick was not deposited in places where the forma-
tion overlapped upon topographically high areas of the eroded
surface of the Simpson rocks.

Thickness.—In general, the Kimmswick limestone thickens
irregularly toward the center of the North Kansas basin. Thus,
in well no. 9 (Coronado No. 1 Parks, sec. 16, T. 10 S,, R. 8 E.),
the well farthest south on cross section A-A’, it has a thickness
of 117 feet; in wells no. 15 (Cling Drilling Company No. 1 Bitikafer,
sec. 2, T. 20 S, R.1 W.) and no. 14 (Empire No. 1 Seible, sec. 28,
T.20 S.,R. 2 E.), farthest south wells on cross section B-B’, it has
a thickness of 38 and 72 feet, respectively; and in well no. 39
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8 Geological Survey of Kansas—1945 Reports of Studies

(Pure Oil Company No. 1 Leuf, sec. 31, T. 14 S., R. 19 E.), farthest
south well on cross section C-C’, it has a thickness of 102 feet.
Toward the north the Kimmswick limestone increases in thick-
ness to 255 feet in well no. 13 (Jackson and Rust No. 1 June Hayes,
sec. 22, T. 66 N., R. 42 W., Missouri), farthest north well on cross
sections A-A’ and C-C’; and to 260 feet in well no. 34 (Harry Ebke
No. 1 Mathies, sec. 22, T. 5 N., R. 1 W., Nebraska), farthest north
well on cross section B-B”. The greatest observed thickness (320
feet) is in well no. 32 (Westfield Oil and Gas No. 1 Canfil, sec. 16,
T.2S.,R.1E.) on cross section B-B’.

Stratigraphic relations.—The Kimmswick limestone at ex-
posures in eastern Missouri unconformably underlies either the
Maquoketa shale or the Fernvale limestone (Richmond) and un-
conformably overlies the Decorah shale of Missouri nomenclature
(Weller and St. Clair, 1928, pp. 113-115, fig. 2), which Kay (1935,
p. 289) correlated with the upper part of the Platteville formation
of the upper Mississippi valley. In Iowa this interval includes, in
ascending sequence, the Prosser limestone, the Stewartville dolo-
mite, and the Dubuque formation. However, the upper part of the
sequence in Iowa is probably not represented in the Kimmswick
in Missouri. Condra and Reed (1943, pp. 67-69, fig. 24) have used
the Iowa nomenclature in describing rocks in the subsurface of
Nebraska. Rocks having similar lithologic characteristics in ex-
posures in south-central Oklahoma were called Viola limestone
by J. A. Taff (1902). Inasmuch as subsurface studies have ad-
vanced from Oklahoma into Kansas, most oil geologists prefer
the term Viola limestone; but Kimmswick is here used because
the exposures in Missouri are nearer to the area under discussion
than are the outcrops in either Iowa or Oklahoma.

ARBUCKLE LIMESTONE

Lithology.—The St. Peter sandstone, the lower unit of the
Simpson interval, overlaps upon the surface of the Arbuckle
limestone and is in contact at various places with different forma-
tions of the Arbuckle. As represented in the cuttings from wells,
the Arbuckle limestone consists mainly of cherty, sucrose, and
granular dolomite.

Thickness.—The thickness of the rocks between the base of
the St. Peter sandstone and the top of the pre-Cambrian granite
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Correlation of Rocks of Simpson Age 9

varies greatly from place to place. The thickness of these rocks is
locally more than 1,000 feet in northwestern Missouri, but it de-
creases toward the west where, in places in southeastern Nebraska
and northeastern Kansas, the St. Peter overlies the lower part of
the Bonneterre dolomite or the Lamotte sandstone. Most of the
wells utilized in the cross sections were still in the Arbuckle when
drilling ceased. The thickness of the Arbuckle in most wells is,
therefore, not known.

Stratigraphic relations.—The Arbuckle limestone unconform-
ably underlies the Simpson group in most of Oklahoma. The
Arbuckle of Oklahoma is the correlative of the Cambrian and
Ordovician rocks in Missouri that have been separated into the
following formations, listed in descending sequence: Smithville,
Powell, Cotter, Jefferson City, Roubidoux, Gasconade, Van Buren,
Proctor, Eminence, and Potosi. The underlying Doe Run, Derby,
Davis, and Bonneterre formations lie in conformable sequence
above the Lamotte sandstone.

The Davis formation of Missouri was correlated by Ulrich
(1932) with the Honey Creek limestone of Oklahoma which he
had previously excluded from the Arbuckle (Ulrich, 1911, pp.
624, 642, 661, 666, pl. 27). Therefore, the Davis formation and the
conformably underlying Bonneterre dolomite of Missouri also
must be excluded from the Arbuckle. The Lamotte sandstone of
Missouri and the Reagan sandstone of Oklahoma are correlatives,
and they underlie the Bonneterre dolomite and the Honey Creek
limestone in their respective areas. In northeastern Kansas the
Arbuckle rocks were broadly arched and beveled before deposi-
tion of the St. Peter sandstone, so that in this area the St. Peter
overlies various formations of the Arbuckle and locally rests on
the Bonneterre and even on pre-Cambrian granite (Lee, 1943,
pp. 27, 30, figs. 5, 9).

ROCKS OF SIMPSON AGE

Rocks of Simpson age in north-central Kansas may be con-
veniently divided into two parts. The St. Peter sandstone, the
lower part of the interval, is somewhat variable in character and
thickness but is composed predominantly of sandstone in most
wells. It is not as uniform in character in north-central Kansas as
it is farther east. The Platteville formation, the upper part of the
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10, Geological Survey of Kansas—1945 Reports of Studies

Simpson, consists of beds of shale, dolomite, limestone, sandstone,
and sandy shale in variable sequence. These beds occupy the
same interval as rocks in northern Missouri described as the
Decorah formation by Missouri geologists. The wells are corre-
"lated on a persistent dolomite bed separating these two parts of
the Simpson rocks. '

ST. PETER SANDSTONE

McQueen and Greene (1938, pls. 6, 7) have traced the St. Peter
sandstone from outcrops along the Mississippi river in eastern
Missouri through a series of wells across northern Missouri to
wells in northwestern Missouri, among which is the McCain No. 1
Bermond well in Buchanan county (sec. 26, T. 58 N., R. 34 W)
The lithologic character and stratigraphic relations of the St.
Peter in these cross sections leave no reason to doubt the con-
tinuity of the St. Peter in the subsurface with that of the eastern
Missouri outcrops. I have traced the St. Peter sandstone from
the Bermond and other wells in northwestern Missouri through
well no. 13 of cross sections A-A’ and C-C’ to other wells in the
cross sections, and thence into the area in which rocks of Simpson
age have been identified in north-central Kansas.

Lithology.—The St. Peter sandstone in north-central Kansas
consists of three zones: an upper and lower zone of sandstone
characterized by rounded and frosted grains, and a middle zone
composed of green clay shale containing varying amounts of im-
bedded sand grains, interbedded sandstone and shale, or sand-
stone consisting of finer and less rounded grains than that of the
upper and lower zones. The middle zone is also characterized
locally by disseminated grains of glauconite. This shaly zone is
described by Dake (1921, pp. 24, 86, 99) in wells in Minnesota,
Illinois, and Missouri. Red and brown shale and red and brown
pseudo-odlitic ironstone pellets are found in the middle zone
where this zone overlaps upon the Arbuckle limestone, as shown
in wells nos. 2 and 11 on cross section A-A’ and nos. 19, 21, 25, and
28 on cross section B-B’. This is undoubtedly the red zone de-
scribed by Dake (1921, pp. 68, 85, 128) at the base of the St. Peter
sandstone in certain wells in Minnesota and Illinois and in some
exposures in Missouri.
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Correlation of Rocks of Simpson Age 11

The usual thickness of the upper zone is 15 to 45 feet, of the
middle zone 10 to 30 feet, and of the lower zone 15 to 50 feet.
Where only one sand zone composed of rounded grains is present,
it is impossible to determine definitely from the cuttings whether
this sandstone represents the upper or lower zone, as in wells
nos. 7,9, and 10 on cross section A-A’, wells nos. 17, 22, 27, 7, 30,
32, and 33 on cross sections B-B’, and all the wells in the Forest
City basin.

The St. Peter sandstone in the Forest City basin area of north-
eastern Kansas (cross section C-C’) is composed of sandstone
characterized by rounded grains, and the middle zone of the St.
Peter of the Salina basin does not seem to be present. In some
wells in the Forest City basin area, however, there is a minor
amount of green shale in the middle part of the St. Peter. Its oc-
currence suggests that in most wells in northeastern Kansas and
northern Missouri both the upper and lower sandstone zones of
the St. Peter sandstone are present and come together without
the intervening middle zone of north-central Kansas.

Thickness.—As a consequence of the unconformable relations
at its top and bottom, the St. Peter sandstone has an irregular
thickness, ranging from 10 to 84 feet as shown in the cross sec-
tions. However, greater thicknesses are known in some places
within the area. The St. Peter is notably thin in wells nos. 2, 3,
4, 5,9, and 10 on cross section A-A’. Wells in which the St. Peter
is thick are no. 12 on cross section A-A’; nos. 14, 15, 16, 18, and 34
on cross section B-B’; and nos. 12, 36, 37, 38, and 39 on cross sec-
tion C-C’.

- Stratigraphic relations.—In north-central Kansas the post-
St. Peter part of the Simpson rocks is in contact with either the
upper or middle zones of the St. Peter sandstone in different wells
and possibly with the lower zone in some wells. This relation
indicates an unconformity between the St. Peter and the overlying
beds. The Arbuckle limestone in this part of Kansas is overlain
directly by the lower zone or by the middle zone and perhaps in
some wells only by the upper zone of the St. Peter. This relation
is the subsurface expression of the locally channeled surface of the
Arbuckle limestone upon which the St. Peter was deposited. An
extreme expression of the basal unconformity occurs in the Kas-
per No. 1 James well (sec. 8, T. 13 S,, R. 25 E., Johnson county,
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12  Geological Survey of Kansas—1945 Reports of Studies

Kansas), where 403 feet of St. Peter was deposited in what seems
to have been a sinkhole. The upper and lower sandstone zones are
missing in wells nos. 2, 3, and 4 on cross section A-A’ in the Central
Kansas uplift because of erosion at the top and overlap at the
bottom.

PrLATTEVILLE FORMATION

At the base of the Platteville formation in north-central
Kansas there is a very persistent bed of dolomite. This bed is uni-
versally present in that part of the state and at least as far east as
northwestern Missouri. Its base provides the stratigraphic plane
for correlating the sample logs of the cross sections. The bed is
composed mainly of sucrose or granular dolomite, but in some
wells it is interbedded with earthy limestone of lithographic tex-
ture. In a few wells this bed includes minor amounts of imbedded
rounded grains of sand and interbedded green clay shale. The
thickness of the basal dolomite ranges from 5 to 35 feet. -

Lithology.—In most of the wells in north-central Kansas the
Platteville above the basal dolomite is composed mainly of green
clay shale and minor amounts of interbedded limestone, dolomite,
and sandstone. A bed composed of rounded sand grains and
minor amounts of interbedded green clay shale, 15 to 20 feet thick,
is present immediately above the basal dolomite in wells no. 9
(Coronado No. 1 Parks, sec. 16, T. 10 S, R. 8 E.) and no. 10 (Tur-
ner No. 1 Umscheid, sec. 32, T. 8 S.,, R. 9 E.). In most of the wells
south and west of these two wells, this sandstone bed changes
laterally to sandy green clay shale with a bed of sandstone ap-
proximately 5 feet thick immediately above the basal dolomite
datum bed. Toward the west and north this sandstone bed
changes laterally to green clay shale.

In northeastern Kansas and adjacent parts of Missouri and
Nebraska, the Platteville or equivalent rocks immediately above
the basal dolomite bed are composed of interbedded coarsely
granular and earthy limestone, sucrose and granular dolomite,
and green clay shale containing minor amounts of interbedded
sandstone and red shale. A bed of sandstone composed of rounded
sand grains and small amounts of interbedded green clay shale is
present at the top of the Platteville in well no. 12 (Arab No. 1
Ogle, sec. 9, T. 1 N, R. 14 E., Nebraska). This bed has increased
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Correlation of Rocks of Simpson Age 13

in thickness to 20 feet in well no. 35 (Carter No. 4 Stratigraphic
Test, sec. 24, T. 4 S, R. 16 E,, Kansas) and is represented by sandy
shale having thin beds of sand at the top and base. This bed and
some of the underlying rocks were cut out toward the south, as
shown in cross section C-C’.

Thickness.—The Platteville formation in the area under dis-

cussion is as much as 104 feet thick, but toward the southeast it
was entirely removed by pre-Kimmswick erosion as shown in
cross section C-C’. The thickness of the formation increases some-
what irregularly toward the deepest part of the North Kansas
basin. ‘ .
Stratigraphic relations.—The Platteville formation is uncon-
formable below the Kimmswick limestone. As shown in cross sec-
tion C-C’, the Kimmswick overlies 104 feet of Platteville in well
no. 12, but is in contact with the St. Peter sandstone in wells no. 38
(Huber No. 1 Community, sec. 33, T. 12 S,, R. 20 E.) and no. 39
(Pure No. 1 Leuf, sec. 31, T.14 S,R. 19 E.).

The unconformity that occurs between the Platteville forma-
tion and the St. Peter sandstone is revealed in the cross sections by
the contact of the persistent dolomite bed at the base of the Platte-
ville with the upper and middle zones of the St. Peter in north-
central Kansas. This somewhat inconspicuous unconformity is the
local expression of an important time interval during which more
than 900 feet of rocks were deposited in southeastern Missouri
between the Kimmswick limestone and the St. Peter sandstone.
The formations present in southeastern Missouri are, in descend-
ing order, the Decorah shale, the Plattin and Stones River lime-
stones, the Joachim dolomite, and the Dutchtown formation. Most
of these formations are separated from each other by unconformi-
ties and wedge out toward the northwest. Only the Decorah shale
has been traced into northwestern Missouri (McQueen and
Greene, 1938, pl. 7).

The correlation of the rocks that lie between the Kimmswick
limestone and the Plattin limestone in Missouri is in conflict with
the correlation of the rocks that lie between the Prosser limestone
and the Platteville limestone in the upper Mississippi valley. The
Decorah shale of Missouri, which is equivalent to the upper part
of the Platteville of north-central Kansas, is not believed by Kay
to be synchronous with his Decorah formation of the upper Mis-
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14 Geological Survey of Kansas—1945 Reports of Studies

sissippi valley. In the upper Mississippi valley the formations
lying between the Prosser limestone and the St. Peter sandstone,
as listed by Kay (1935, p. 295, fig. 211), are, in descending se-
quence, the Decorah and the Platteville. The Decorah formation
of Kay is separated into the Ion member and the Guttenberg mem-
ber, and is unconformable upon the Platteville. The members of
the Platteville are, in descending sequence, the Spechts Ferry, the
McGregor, the Pecatonica, and the Glenwood. According to Kay
(1935, p. 288) :

The so-called “Decorah shale” of Missouri is synchronous with the Spechts
Ferry member of the Platteville, and at least the upper part of the subjacent
Plattin limestbne seems equivalent to the underlying (McGregor and Peca-
tonica) members of the Platteville of the Upper Mississippi Valley.

The Nebraska Geological Survey (Condra and Reed, 1943, p.
69, fig. 24) applies the upper Mississippi valley nomenclature to
the subsurface rocks of southeastern Nebraska, and has identified
Kay’s subdivisions of the Platteville in some wells.

The sequence of beds in the Platteville formation in north-
central Kansas is more asgillaceous and sandy than equivalent
beds in southeastern Nebraska. It has not been possible, in con-
sequence, to differentiate the several members of the Platteville
formation in Kansas with any degree of confidence. It is possible,
also, that the confusion of stratification in central Kansas may be
the result of minor disconformities within this part of the section
as well as of lateral gradation. The Guttenberg and Ion members
of the Decorah formation as it was described originally from ex-
posures in the upper Mississippi valley were separated from the
Platteville mainly by faunal criteria. If these members are pres-
ent in the subsurface of Kansas, they are included in the Platte-
ville formation.
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