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STRATIGRAPHY AND FAUNA OF THE LOUISIANA LIMESTONE
OF MISSOURI

By James StegLE WILLIAMS

ABSTRACT

The Louisiana limestone (the Lithographic limestone of early
Missouri reports) is one of the oldest Carboniferous formations
in the upper Mississippi River Valley. Although now generally
thought to be of Carboniferous age, it was for some years thought
to be of Devonian age, and at the present time some investigators
consider it more likely to be Devonian than Carboniferous.

The Louisiana limestone occurs at the surface only in north-
eastern Missouri and in the central part of western Illinois.
Subsurface data show that itvdoes not extend underground far
beylrond the area in which it crops out. Throughout most of its
extent, it is underlain conformably by the Saverton shale, here
considered also of Carboniferous age, but at some places in Illinois
it rests on Devonian rocks. It is overlain at most localities in
Missouri by the Hannibal shale, but in some places in Illinois it
is overlain unconformably by the Glen Park formation. There
are thus unconformities both above and below it.

The formation is typically composed of dense to ‘‘lithographic,”
blue to gray limestone beds ranging from 2 to 18 inches in thick-
ness and separated by %-inch to 2-inch brown dolomitic clay
partings. It includes, however, a few inches of yellow-brown
limy mudstone or soft clayey and dolomitic limestone below the
hard limestone beds. In places, the upper part of the formation
is very dolomitic. Stratigraphic sections give the thickness and
lithologic composition of the formation at various places; and
thin sections and chemical analyses show the mineral and chem-
ical compositions of selected specimens.

Although the fine texture and composition of the Louisiana
limestone suggest its adaptability for use as lithographic stone
and although some of it was satisfactorily used for lithographic
stene about 1880, it is not quarried at present, mainly because
of the difficulty in obtaining sufficiently large blocks and because
the use of stone in lithography has greatly decreased. The
Louisiana limestone is suitable for many types of highway con-
struction, and, locally, for limited use in the manufacture of
portland cement. It hasbeen used as a source of lime for mortar
and for soil sweetening. It is a source of building stone for cer-
taip types of rough masonry and concrete mass work. It is not
used extensively for any of these purposes because other lime-
stones occurring in the same general area are more uniformly
suitable and can be obtained at less cost. Considerable quanti-
ties of Louisiana limestone, however, are used as riprap and
rubble along the Mississippi River.

The fauna of the Louisiana limestone has a wide biologic
range, nearly all the invertebrate classes commonly occurring in
Carboniferous rocks being represented in it. Some -classes,
especially the brachiopods, include a wide variety of species.
Ipteresting features of the fauna are the large number of small
individuals, both dwarfs and normally small species; the presence
of color patterns on a trilobite and possibly on two brachiopods;
and the presence of many forms whose biologic positions and
relationships are very little known.

Fossils of nearly all clesses are more abundant in the yellow-
brown mudstone and in the clay rartings than in most limestone

beds. They are very rare in the dolomite beds. There seems
little indication of pronounced ecological preferences betvreen
the classes or genera in the relations of their occurrence to differ-
ent types of sediments, except that the pelecypods and the
Conularias seem to have lived best under ecological conditions
represented in part by a muddy substratum. Several species of
pelecypods and of Conularia are restricted to the yellow-brown
limy mudstone. )

The age assignment and correlations of the Louisiana lime-

. stone here adopted or proposed are based largely on its inverte-

brate fauna, but stratigraphic relationships and other data are
also considered. The assignment of the Louisiana to the Car-
boniferous period rather than to the Devonian period is thought
to be amply justified by the existing invertebrate evidence, but
the difficulties involved in definitely assigning it to either period
are recognized and discussed. Correlation of the Louis'ana
with other formations of Kinderhook (lower Mississippian) age
in Missouri, with formations at the type Kinderhook section at
Kinderhook, I1l., and with beds exposed in the classic Kinder-
hook exposures at and near Burlington, Iowa, are discussed in
the text. The occurrences of Louisiana species in Carboniferous
formations in other States and in Europe are mentioned and their
possible significance considered. The Louisiana limeston: is
probably the equivalent of part of the lower Avonian of Great
Britain, part of the Tournaisian (lower Dinantian) of western
continental Burope, part of the Lower Carboniferous of the
U. 8. 8. R., and of other beds generally correlated with ther».

The fauna of the Louisiana limestone did not originate from
Upper Devonian faunas in Missouri but migrated from an eastern
area. Possible courses of the migration as well as possible 1nca-
tions of land areas and areas of marine deposition are illustrated
by six sketches (pl. 5) based on structural, faunal, ecologic,
stratigraphie, and lithologic data as now known and currently
interpreted.

The dense “lithographic’’ texture and the thinness of monrt of
the limestone beds of the Louisiana, their alternation with thinner
beds or “partings’”’ of yellow-brown calcareous and dolomitic
clay, the relatively large number of small fossils, and the greater
abundance of fossils in the clay partings, suggest that the Louisi-
ana limestone was deposited in an unusual environment. The
writer concludes that the Louisiana limestone may have originated
in an intermittently enclosed or partly enclosed basin in warm,
shellow, little agitated waters; that the deposition of the dense
liestone beds was rather rapid; that environmental factors

" frequently and regularly changed to halt the deposition of dense

limestones and to initiate the deposition of dolomite or dolomitic
clay which now forms the partings; that the waters were fre-
quently more concentrated than normal sea water; and that the
high concentration limited the size to which many species could
grow. .
Eighty species of invertebrate fossils are described in the sys--
tematic part of the report and all but two are illustrated. The
species are described under the following\ classes and genera:

[ \ 1
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Spongiae, Leptodiscus; Anthozoa, Neozaphrentis, Plumalina, Mic-
rocyathus, Conopoterium; Chaetopoda, Conularia, Spirorbis,
Cornulites; *Blastoidea, Mesoblastus?; Crinoidea, Platycrinus,
Allagecrinus, Poteriocrinus; Brachiopoda, Lingula, Orbiculoidea,
Crania, Rhipidomella, Schuchertella, Chonetes, Productella, Stroph-
alosta, Leptalosia, Camarophoria, Allorhynchus, Camarotoechia,
Paraphorhynchus, Rhynchopora?, Delthyris, Acanthospirina, Spi-
rifer, Syringothyris, Ambocoelia, Cyrtina, Nucleospira, Athyris,
Camarophorella, Selenella; Pelecypoda, Grammysia, Nucula,
Palaeoneilo, “Leda’, Parallelodon, Aviculopecten; Amphineura,
Gryphochiton?; Gastropoda, Bellerophon?, Bembexia, Pleuroto-
maria?, Murchisonia?, Loxonema, Platyceras; Cephalopoda,
“Orthoceras”, Aganides, Protocanites, Prolecanites?; Trilobita,
Proetides?, Brachymetopus, Proetus.

INTRODUCTION
PURPOSE AND SCOPE OF THE INVESTIGATION

The Louisiana limestoune is exposed at the surface
only in northeastern Missouri and western Illinois and
has been definitely identified in wells only in these two
States. It is referred by most geologists to a position
near the base of the Kinderhook group, and it is thus
one of the oldest of the Mississippian formations
of the type Mississippian region. Its fauna, which
extends into shales immediately below it, was for 6
years after its discovery generally thought to be De-
vonian, though in recent years nearly all paleontolo-
gists have considered it Mississippian.

The Louisiana limestone has been recognized as a
unit for many years, and certain well-known outcrops
have been visited by many geologists. The stratig-
raphy of the formation has not, however, been studied
previously in any detail throughout its extent,! and
except for a report on the fossils from one county in
Missouri, the fauna has not been treated as a whole.
The present study is an attempt to give a more com-
plete account than has hitherto been available of the
stratigraphy and fauna of the formation; to examine
briefly its composition and economic possibilities; to
determine its relations to other formations of the same
approximate age; and to fit it into its logical place in
the geological history of the region in which it occurs.

The field work on which this report is based was
begun under the auspices of the Missouri Bureau of
Geology and Mines ? in the summer of 1922. Most of
the field season of 1922, the entire field season of 1923,
and part of the field secason of 1924 were devoted to
field studies of the Louisiana limestone. Many out-
crops of the formation in Missouri have been visited
one or more times since 1924. Three trips of 2 or 3
days each were made into Illinois. The Louisiana
limestone was not mapped in detail, but every known
outcrop in Missouri was examined, and fossils were
collected there from nearly all fossiliferous localities

1 Since the greater part of the present report was written, R. C. Moore has published
an excellent summary of the existing knowledge of the stratigraphy of the lower
Mississippian formations in Missouri. Although said by its author to be “‘essentially
reconnaissance in nature,”” this summary gives many interesting details of the strati-
graphy. Its extensive secope, however, prevents detailed treatment of any one forma-

tion, and it makes no attempt to describe the faunas.
? Name changed in 1932 to Missouri Geological Survey and Water Resources.

LOUISIANA LIMESTONE OF MISSOURI

and horizons. The stratigraphic part of the report was
completed in 1924, and the descriptions of fossils were
essentially completed 3 veers later. Many of the fossil
descriptions and the chapters on correlation and paleo-
geography were revised in 1933. A few chang-s were
made in the manuscript in 1937, but no attempt was
made to bring all phases of the report up to that date.
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Most of the photographs were made by the University
of Missouri Photographic Service and retouched by
Miss Coral Fleenor. Photographs of thin sections of
the Louisiana limestone were made by M. I. Goldman
and the writer.
of the office work.

PREVIOUS WORK

The Louisiana limestone was first mentioned in
geological literature by Swallow,® who described a
‘“pure, fine, compact, even-textured siliceous lime-
stone,” which he called the }Lithographic limestone ¢
““from its evident adaptation to lithographic purposes.”
He placed it at the base of the so-called Chemung
group (Devonian) m Missouri and identified it “at
numerous localities from Marion, along the eastern
border of the belt occupied by the upper members of
this system, to Green county.” In his reports on
Marion and Cooper Counties,® published in the same
volume, Swallow gave localities in those counties at
which he had found exposures. Meek ¢ followed
Swallow in placing the fLithographic limestone in
Swallow’s Chemung group and reported it from
Moniteau County.

In 1861, Meek and Worthen? proposed the name
Kinderhook “for the beds between the Black slate and
the Burlington limestone,” which included the forma-
tions in Swallow’s Chemung group of Missouri. This
name was proposed because there was “a general dis-
similarity in specific characters” among the fossils from
the Chemung of New York and the Kinderhook of the
West, which indicated that the Kinderhook group
should be classed as Carboniferous. The name Kin-
derhook came from the town of Kinderhook, Pike
County, Ill., near which the rocks of this group are
well exposed.

In his report on the Geology of Wright County,
published in 1873, Shumard?® placed the so-called
Chemung group, consisting of the tVermicular sand-
stone and shales and the jLithographic limestone, in
the Carboniferous system.

Broadhead,? in his repert on the general geology of
Missouri, published in 1874, proposed that ““ those beds
called Chemung in 1855 by Swallow and also by James
Hall in his Towa Report, since called the Kinderhook
group by Worthen in his Illinois report and also by
White in his Iowa report” be called the Chéuteau group,

2 Swallow, G. C., The First and S8econd Annual Reports of the Geological Survey
of Missouri, pp. 105-106, 1855.
+ A dagger (1) preceding a geologic name indicates that the name has been aban-

doned or rejected for use in classification in publications of the U. 8. Geological
Survey.

8 8wallow, G. C., Scientific geology of Marion County: Idem, p. 177, Cooper County: )

Idem, p. 196.

¢ Meek, F. B., Report on Moniteau County: Idem, pt. 2, p. 103.

7 Meek, F. B., and Worthen, A. H., Note to the paper of Meek and Worthen on
the age of the Goniatite limestone: Am. Jour. Sei., 2d ser., vol. 32, p. 288, 1861.

8 Shumard, B. F., Geology of Wright County: Report of the Geological Survey
of the State of Missouri, 1855-1871, pp. 205-212, 1873,

¢ Broadhead, G. C., Report of the Geological Survey of the State of Missouri,
including field work of 1873 and 1874, p. 26, 1874,

H

W. G. Schlecht aided in many phases

as the group is much thicker and better exposed in
Missouri and as the Chéuteau limestone is the clief
formation in the group. The fLithographic limestone
was the basal member of Broadhead’s Chéuteau group,
and he reported it from Pike, Ralls, St. Clair, Cedar,
and Green Counties. He noticed, however, well-
marked lithological differences between the tLitho-
graphic limestone of southeastern Missouri and the
t Lithographic limestone of northeastern Missouri.*

In 1892, Keyes ! suggested that Swallow’s tLitho-
graphic limestone be called the Louisiana limestone,
as the formation was “exposed best perhaps at Louisi-
ana, in Pike County, Missouri” and as its lithographic
texture did ““not extend throughout its entire range.”

The first doubt that the so-called Louisiana limestone
in southwestern Missouri was not equivalent to the
Louisiana formation in northeastern Missouri was ex-
pressed in 1894, when Winslow 2 quoted R. R. Rowley
as saying of the so-called Louisiana limestone of south-
western Missouri that it is undoubtedly a member of
the Kinderhook or Chéuteau stage and as it underlies
the vermicular shale, the inference is that this lower
limestone is the Lithographic (Louisiana): but the fos-
sils here bear a stronger resemblance to the forms of
Chéuteau limestone which belongs above the vermic-
ular.”

In his report on the Paleontology of Missouri, slso
published in 1894, Keyes ©* mentioned a difference in
the lithology of the Louisiana limestone of northeast-
ern Missouri and the so-called Louisiana limestone of
southwestern Missouri and remarked that the stroti-
graphic relations of the Louisiana limestone “are for
the most part uncertain.” In 1898, Shepard® still
called a limestone at the base of the Kinderhook group
in southwestern Missouri the Louisiana limestone, but
in 1900, Keyes * stated that the so-called Louisiana
limestone of southwestern Missouri was ‘“‘not thought
to be the same” as the Louisiana limestone of north-
eastern Missouri.

In 1901, Weller,’® from a study of the faunas of the
Kinderhook group in southwestern Missouri, concluded
that the so-called Louisiana limestone of southwestern
Missouri could not be correlated with the Louisiana
limestone in northeastern Missouri and that each rep-
resented an accumulation in a relatively restricted area.

In 1908, R. R. Rowley " described the Louisiana
limestone of Pike County and described and figured its

10 Broadhead, G. C., Cedar County: Idem, p. 66, 1874.

11 Keyes, C R The principal Mississippiap section: Geol. Soc. America Bull.
vol. 3, p. 289, 1892

12 Winslow, Arthur, Lead and zine deposits: Missouri Geol. Survey, vol. 7, p. 394,
1894. N
13 Keyes, C. R., Paleontology of Missouri, pt. 1: Missouri Geol. Survey, vol. 4,
pt. 1, pp. 51-52, 1894.

1 Shepard, E. M., A report on Greene County: Missouri Geol. Survey, vvl 12,
b. 49, 1898.

15 Keyes, C. R., Kinderhook stratigraphy: Jour. Geology, vol. 8, p. 318, 190C.

18 Weller, Stpart, Correlation of the Kinderhook formations of southwesterr Mis-
, souri: Jour. Geology, vol. 9, No. 2, p. 147, 1901.

7 Rowley, R. R., The geology of Pike County: Missouri Bur. Geology and Mines,
2d ger., vol. 8, 1908,
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fauna. His is the most complete paper on the forma-
tion, but it does not take into account the exposures
elsewhere in Missouri. Weller,'® in 1914, figured end
described the then known brachiopods of the formation.
In a paper on the Chouteau limestone, published in
1916, Keyes ' stated that the Louisiana limestone was
beneath the Chouteau, limestone in central Missouri,
but Branson ® has collected typical Chouteau fossils
from these beds. In 1918, Bramson 2! gave a short
description of the formation and also limited its out-
crops to Pike, Marion, and Ralls Counties in northeast-
ern Missouri, which are the only counties in Missouri
in which the writer has found it. Since the field work
for this report was finished, the Louisiana has been
incidentally described in a report by Krey 2> on the
structural geology of an area along the Mississippi
River north of St. Louis, and it has been described and
its known faunas listed in a report by Moore % which
has as its main object the regional correlation of the
lower Mississippian formations of Missouri.

STRATIGRAPHY
GEOLOGIC POSITION OF THE LOUISIANA LIMESTONE

The Mississippian rocks of Missouri are commonly
divided into four groups—the Kinderhook at the base,
the Osage, the Meramec, and the Chester. The
Louisiana limestone is here included in the Kinderhook
group. It occurs only in northeastern Missouri and
western Illinois. Its position with regard to other tor-
mations in the Kinderhook group in northeastern
Missouri snd to other Mississippian formatious is
shown below in tabulated form. The geuneralized com-
posite columnar section (fig. 7) shows its relations to
overlying and underlying formations.

Mississippian formations of northeastern Missouri

Chester group (if present, in small areas only). .
Meramec group:
Ste. Genevieve limestone.
St. Louis limestone.
Spergen limestone.
Warsaw shale.
Osage group:
Keokuk limestone.
Burlington limestone.
+ Kinderhook group (as exposed in northeastern Missouri):
Chouteau limestone. '
Hannibal shale.
Louisiana limestone.
Saverton shale.
Mississippian or Upper Devonian:
Grassy Creek shale.

18 Weller, Stuart, The Mississippian Brachiopoda of the Mississippi Valley Basin:
Illinois Geol. Survey Mon. 1, 1914,

# Keyes, O. R., Terranal affinities of the original Chouteau limestone: Iowa Acad.
8ei. Proc., vol. 23, pp. 113-118, 1916.

% Branson, E. B., A geologic section from 40 miles west of St. Louis County to
Jackson County, Missouri: Am. Jour. Sci., 4th ser., vol. 49, 1920,

21 Branson, E. B., Geology of Missouri: Univ. of Missouri Bull., vol. 19, No. 15,
. 65, 1918,

23 Krey, Frank, Structural reconnaissance of the Mississippi Valley area from Old
Monroe, Missouri, to Nauvoo, Illinois: Missouri Bur. Geology and Mines, 2d ser.,
vol. 18, 86 pp., 18 pls., 1924.

23 Moore, R. C., Early Mississippian formatxonslissouri Idem, 2d. ser., vol. 21,
283 pp., 13 pls., 2 figs., 1928.

Other formations of the Kinderhook group than those
listed above occur in central, southeastern, and south-
western Missouri, and the relations between these
formations and the Louisiana limestone are discussed
in more detail on pages 43-46.

RELATION TO UNDERLYING ROCKS

The Louisiana limestone is underlain throughout its
extent in Missouri by mudstones, shales, and sand-tones
here referred to the Saverton shale. In Illinoi- it is
said to rest on shales designated by various geo'ogists
as Saverton, Grassy Creek, and Sweetland Creel, and
Krey ? reports that it rests directly on Devonian rocks
near Hardin.

At most places in Missourt the Saverton is & blue mud-
stone whose average thickness is about 2 feet, but in
some places 1t is a blue shale, and at two localities in
southeastern Pike County thin beds of sandstone are
tentatively referred to it. The mudstones now placed
in the Saverton were included in the Grassy Creek
shale, as originally defined by Keyes, and several investi-
gators # still include them in it, refusing to recognize
the Saverton as a distiact formation. The writer,
himself, has doubted the advisability of giving it for-
mational rank, largely because the type locality affords
no satisfactory contact between it and the Grassy
Creek shale as restricted by Keyes and because it is not
evident just what beds Keyes meant to include in his
Saverton. He suggests in his original description that
the Saverton shale “probably attains a maximum thick-
ness of at least 75 feet” and others have said that it was
about 70 feet thick at the type locality. Only 36 feet of
mudstones and shales occur beneath the Louisiana and
above the Silurian in the good exposures about 1 mile
south of the type locality. Although it is not clear how
many teet of the mudstones and shales Keyes ircluded
in the Saverton at the type locality, there is no doubt as
to which beds he intended to include in it at Louisiana,
Mo. The mudstones of the Saverton here, as indeed
in most places in Missouri, can be sharply distinguished
by their lithology from the black beds of the Grassy
Creek (restricted). They contain also a fauna that is
quite distinct from that of the black beds. It eppears
to the writer that for the reasons cited the Severton

% Krey, Frank, op. cit., p. 34, 1924,

2 Three papers that have recently appeared, here listed, propose to use the name
Grassy Creek in three different ways. Branson, E. B. pud Mehl, M. G., Conodonts
from the Grassy Creek shale of Missouri: Missouri Univ. Studies, vol. 8, No. 3, pp.
171-184, 1933; Greger, D. K., Inarticulate brachiopods from the Grassy Creek shale
of Pike County, Missouri: Am. Midland Naturalist, p. 110, 1935; Weller, J. M.,
“Grassy Creek” shale: Illinois State ‘Acad. Sci. Trans., vol. 28, No. 2, rn. 191-192,
1935, Branson and Mehl would designate as Grassy Creek all the shales included
in this paper in the Saverton and Grassy Creek formations. Greger world restrict
Grassy Creek to Ordovician shales. Weller would drop,the name Grassy Creek and
refer both shales to the Saverton. The writer believes that the shales should be
differentiated because in most places they are distinet lithologically and feunally and
may not belong to the same period. Despite the fact that most of the sh-le exposed
at the place taken by many to be the type locality of the Grassy Creek is probably
Ordovician, general usage has for some years been to designate the black shales of
Mississippian or Upper Devonian age as Grassy Creek, and as Keyes’ designation
of a type locality is uncertain and mentions two places, it seems in order for someone
to designate a type locality that will conform to generally accepted usage. .

* N\



should probably be distinguished from the Grassy
Creek.

The lower contact of the Louisiana formation is here
drawn at the base of a 1- to 2-inch bed of yellow-brown
calcareous magnesian mudstone or very argillaceous
limestone that at the type locality occurs below the
alternating series of dense blue limestones and thin
dolomitic clay partings that comprise the main part of
the Louisiana limestone. This thin bed has been in-
cluded in the Louisiana limestone by many investiga-
tors but has recently been included in the underlying
Saverton mudstone and shale sequence by others.
Chemical analyses of a specimen from this bed (see p. 27)
show that it is very calcareous and should perhaps be
classed as a very argillaceous soft limestone or as a
marl, if that term is used in a broad sense. These
analyses show also that it contains magnesium. Exami-
nation of its powder shows crystals of dolomite. It con-
tains essentially the same fauna as the beds above, and
its yellow-brown color is similar to that of the dolomitic
clay partings between the limestone beds above. It
does, however, grade into the underlying mudstone in
come places. To the writer it appears to be the initial
deposit of a series of yellow-brown calcareous and
dolomitic clay and mudstone partings alternating with
dense blue limestone beds, and because of this and its
faunal and lithologic resemblance to the partings above,
it is here included in the Louisiana limestone.

The gradational nature of the lower contact of the
Louisiana as thus defined is shown by the occurrence
of many Louisiana species in the Saverton mudstones
and by the merging of the yellow-brown calcareous
and argillaceous bed into these mudstones. There ap-
pears to have been no break in deposition between the
Saverton and Louisiana in Missouri. The uncon-
formity in Illinois where the Louisiana rests on the
Devonian is probably an overlap.

The paleontologic relations between the different
parts of the Louisiana and the underlying Saverton are
shown in the tables on pages 32-33. The nature of the
Saverton at various localities is shown in the local
sections, pages 16-25.

RELATION TO OVERLYING ROCKS

‘Wherever observed in Missouri the Louisiana is over-
lain by beds either definitely or tentatively referred to
the Hannibal shale. In Illinois it is overlain by beds
that have rather recently been included in the Glen
Park formation. At most localities in the eastern part
of its area of outcrop in Missouri the blue and green
shales of the Hannibal rest on the uppermost beds of
the Louisiana. . :

At most localities in western Pike, Ralls, and Marion
Counties, however, the Louisiana is directly overlain
by very thin “wavy” beds of dolomite and sandy argil-
laceous limestone, which lie below the green and blue-
black shales of the Hannibal. They are here included
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in the Hannibal because they overlie unconformably
typical Louisiana limestone in southwestern Marion
County (see section at locality 552, p.- 24).. These
“wavy’’ beds are unfossiliferous in Marion County and
contain no distinctive fossils at sparsely fossiliferous
localities in northwestern Ralls and central Pike Coun-
ties. In Ralls County (see section at locality 526, p. 22),
they include at least one bed of oolite and some thicker
beds of dolomite, and in Marion County some vrhite
and brown dolomites and beds of limestone that las a
mottled appearance. These thin “wavy” beds are quite
different in appearance from the dolomites in the top
of the Louisiana at Hannibal and other places in the
northern part of the area of outcrop of the Louisiana.
They resemble more closely beds in Ilinois that were
formerly included in the Hannibal but are now referred
to the Glen Park. Diagnostic Glen Park fossils have
not, however, been found in them..

At all localities in Illinois visited by the writer the
Louisiana limestone is overlain by dolomites, sandy
shales, calcareous sandstones, and oolites referred to
the Glen Park. The Louisiana has, however, been re-
ported to be directly beneath the Hannibal shale in
some places in Illinois, and a section taken in the
southern portion of Hamburg, I1l. (see p. 25), shows
that the Glen Park is there unconformable on the
Louisiana. At this locality the upper beds of the
Louisiana have been eroded to an irregular surface
containing channels and depressions ranging frcm a
few inches deep and a few inches wide. to as much as
24 inches deep and 20 to 30 inches wide at the top.
These chaunels and other cracks in the Louisiana have
been filled with soft shaly sandstone and thin dolo-
mitic limestones of the Glen Park. In one part of the
exposure pebbles and blocks of' Louisiana limestone
occur in a matrix of thin shaly sandstones. The rela--
tions at this locality are shown in figure 1. The pres-
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'F16URE 1.—Sketch showing relations between the Louisiana lithestone and overlying

Glen Park formation at Hamburg, I,

ence of an unconformity in Illinois at the top of -the
Louisiana is further shown by Krey’s 2 report of a
conglomerate of cemented pebbles of Louisiana lime-
stone in the basal part of the Hannibal shale near
Rockport, 111

The unconformity is not so impressive in Missouri
and has been identified at only a few exposures, prob-
ably in the main because the actual contact at most

% Krey, Frank, op.‘ cit., p. 36.
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localities is visible only for short distances, if it can be
seen at all; in part because the erosion depressions are
shallow, suggesting only a short period of erosion; and
in part because it has not been possible to establish
thin zones in the basal part of the Hannibal or in the
upper part of the Louisiana by which a wesk uncon-
formity might be detected. The occurrence of beds of
dolomite and limestone in the basal part of the Hanni-
bal in western Ralls and Marion Counties suggests,
however, that the unconformity may represent a longer
erosional interval than other relations have indicated.

The existence of an unconformity in Missouri is,
however, well shown in the east face of Lovers Leap
at Hannibal, Mo. (see section at locality 635, p. 23).
There a bed of dolomite about 22 inches thick is the
uppermost bed in the Louisiana. It is underlain by 8
or 10 feet of brown and white lenslike beds of dolomite
and dolomitic limestoue. At several places along the
cliffs at the base of Lovers Leap, erosion has cut chan-
nels through the massive layer and into the thinner
dolomites. These channels are filled with green and
brown shales of the Hannibal. Some of the larger
channels are as much as 5 feet deep and 8 or 10 feet
across at the top. The diagrammotic drawing, figure 2,
and the photograph, plate 2, B, show the unconformity
between these two formations at Lovers Leap.
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F1GURE 2.—Sketch showing relations between the dolomitic beds in the upper part

of the Louisiana limestone and the overlying Hannibal shale along the east face
of Lovers Leap, at Hannibal, Mo.

The unconformable relations between the Louisiana
and the Hannibal are also suggested by the filling of
cracks in the Louisiana limestone with Hannibal shale
at locality 599, at the mouth of Buffalo Creek, 1 mile
South of Louisiana, Mo.

The unconformity between the Louisiana and the
thin “wavy” dolomitic and limestone beds tentatively
referred to the Hannibal was observed at only one
place.
Marion County (see p. 24). At this locality thin
“wavy” beds of dolomite and sandy argillaceous lime-
stone overlie an irregular surface of dense to fine-
grained limestone. Irregular ‘“hills” of Louisiana lime-
stone as much as 8 or 10 inches high and 12 to 14
inches long are covered by thin beds of dolomite, which
appear to have been deposited to conform to the irreg-
ular surface. The basal beds of the overlying “wavy”
limestones and dolomites are continuous from lower
areas on one side of the “hills,”” over the “hills,”” and
on to the lower areas beyond. In other parts of the

I

This was at locality 552, in southwestern |

exposure, the irregular surface is overlain by beds of
dolomite that appear horizontal. The relations be-
tween the Louisiana and the overlying beds at two
places in this outcrop are shown by the diagrammatic
drawings (figs. 3, 4). The writer has unsuccessfully

fe SFT: —>|
FIGURE 3.—Sketch showing relations between the Lonisiana limestone and overlying

dolomitiec limestone beds tentatively referred to the Hannibal shale, loality 552,
Marion County, Mo.

sought to explain these relations by unusual forms of
bedding or by secondary dolomitization, and has reluc-
tantly concluded that they represent an unconfcrmity.

Although only the Hannibal and Glen Park directly
overlie the Lowisiana, other younger formations occur
above it in the measured sections. These formations
range from slightly younger than the Hannibal shale to
as young as the St. Louis limestone. The youngest
ones occur only in sections extending a consicerable
distance above the Louisiana. For most of them, only
enough descriptive details are given to show the'r gen-
eral character and to allow them to be differentiated.
The formations are designated by names thought to
represent the most recent usage, but the writer 'does
not accept responsibility for their validity. Some of

f— 3FT >
FIGURE 4.—Another sketch from locality 552 showing relations between same beds
as shown in figure 3.

these younger formations could not be differertiated
at every outcrop. Especially is this true of two of the
units, the Sedalia limestone and the Glen Park forma-
tion (as used in Illinois). The first has been estallished
and the second recognized in nearby areas since the
greater part of the field work was done. This ac~ounts
for the designation of certain beds by combined names,
such as ‘“Chouteau and Sedalia undifferentiated.”

EXTENT AND THICEKNESS

The Louisiana limestone is exposed 8t the surface in
Missouri only in Pike, Marion, and Ralls Counties.
The generalized areal distribution is given on figure 5.
Because of the small scale of the map and the narrow-
ness of the outcrop belt, the width of the Louisiana is
exaggerated in most places, and variations in its'thick-
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ness cannot be shown. Data for the distribution in
Pike County are largely from the geologic map of the
county by R. R. Rowley and from field work by the
writer. Data for Marion and Ralls Counties are from
various sources, including field work by the writer.

In Illihois the surface exposures of the Louisiana
limestone are limited to Calhoun, southern Pike, and
western Jersey Counties. Its extent under the surface
beyond its area of outcrop is not certainly known. Well
logs are the only source of information about it, and
they are too few and too unreliable for precise results.
Their unreliability is in large part due to the occurrence
in many ‘ogs of two or more shales—the Maquoketa,
Hannibal Saverton, or Grassy Creek—in contact, and
to the occurrence of dolomites in three distinet strati-
graphic units—the Louisiana, the Hannibal, and the
Glen Parl.. Well logs, as interpreted, and surface out-
crops of sections in which it, does not occur show that
the Louis ana does not extend south of the latitude of
southern Calhoun County in Illinois, and of southern
Pike Courty in Missourl. Its westernmost extent is
east of an imaginary line extending from central south-
ern Pike Clouaty, Mo., northwest through western Ralls
and easte n Monroe and Shelby Counties into central
Knox County. Its northernmost occurrence is 10 or
15 miles couth of the northern boundary of Missouri.
Its eastern limit roughly parallels the Mississippi River
but the nirthern part of this limit is nearer the river
than the southern part. In no place is it more than
25 miles eist of the Mississippi.

The grratest exposed thickness of the Louisiana
limestone is in the Mississippi River bluffs nesr Saver-
ton, Ralls County, in the northeastern. part of its area
of outerop (see local section at locality 786). Here a
thickness of 54 feet, with the lower contact not exposed,
occurs be ow the Hannibal shale. The Louisiana is
shown by outerops to thin to the west, south, and east
from this locality, and because well data show that it
also pinches out to the north, it has been aptly described
as an elongate lenticular mass. The thinning is not
at equal rates in all directions, however, and well data
indicate tlat it is interrupted by an area of increasing
thickness to the north. The Louisiana thins very
rapidly to the east and ‘northeast of the locality of
greatest ~hickness. To the west, northwest, and
southwest it thins less rapidly and to the southeast it
thins rathor slowly until its thickness has decreased to
about 5 ‘eet, and then, Rubey ¥ reports, it very
gradually sind very uniformly thins and pinches out, but
in doing s> maintains a gradually declining thickness
of not ove* 5 feet for about 8 miles. The shape of the

Louisiana imestone body is shown on the isopach map, .

figure 6.

Sources of information used in addition to investiga-
tions by tae writer in the preparation of the isopach,
map are as follows:

7 Rubey, W. W., personal communication, 1932.

Exposed sections

Branson, E. B., The Devonian of Missouri: Missouri Bur-
Geology and Mines, 2d ser., vol. 17, 1922,

Krey, Frank, Structural reconnaissance of the Mississipp’ Valley
ares from Old Monroe, Missouri, to Nauvoo, Illinois:
Missouri Bur. Geology and Mines, 2d ser., vol. 18, 1924.

Laudon, L. R., The stratigraphy of the Kinderhook series of
Iowa: Iowa Geol. Survey, vol. 35, 1929.

Moore, R. C., Early Mississippian formations in Missouri:
Missouri Bur. Geology and Mines, 2d ser., vol. 21, 1928.

Rowley, R. R., The geology of Pike County: Missovri Bur.
Geology and Mines, 2d ser., vol. 8, 1908.

Swallow, G. C., Geology of Marion County: Missouri Geol.
Survey, First and Second Ann. Repts., pp. 171-185, 1955. .

Weller, Stuart, Notes on the geology of southern Calhoun
County: Illinois Geol. Survey Bull. 4, pp. 219-233, 1907.

and St. Clair, Stuart, Geology of Ste. Genevieve County,

Missouri: Missouri Bur. Geology and Mines, 2d s°r., vol.

22, 1928.

Well logs

Bell, A. H., The Dupo oil field: Illinois Geol. Survey Press Bull-
ser., No. 17, 1929.

The Darmstadt anticline and related structures: Illinois

Geol. Survey Press Bull. ser., No. 18, 1929.

Structure and oil possibilities of the Warsaw area,

Hancock County, Illinois: Illinois Geol. Survey Press Bull.

ser., No. 24, 1932. ’

and Workman, L. R., The Media anticline, Henderson
County, Illinois: Illinois Geol. Survey Press Bull. ser., No.
13, 1928,

Collingwood, D. M., Oil and gas possibilities of parts of Jersey,
Greene, and Madison, Counties, Illinois: Illinoiv Geol.
Survey Rept. Investigations No. 30, 1933.

Currier, L. W., Geology of northeastern Adams County: Illinois
Geol. Survey Bull. 43, pp. 305-323, 1923.

Hinds, Henry, U. S. Geol. Survey Geol. Atlas, Colchester-
Macomb folio (No. 208), 1919.

Krey, Frank, Structural reconnaissance of the Mississippi Valley
area from Old Moproe, Missouri, to Nauvoo, Illinois:
Missouri Bur. Geology and Mines, 2d ser., vol. 18, 1024,

Lee, Wallace, U. 8. Geol. Survey Geol. Atlas, Gillespie-Mount
Olive folio (No. 220), 1926.

MeceQueen, H. 8., personal communications, 1933.

Moore, R. C., Early Mississippian formations in Missouri:
Missouri Bur. Geology and Mines, 2d ser., vol. 21, 1928.

Mylius, L. A., A restudy of the Staunton gas pool: Illinois Geol.
Survey, Extract from Bull. 44, 1919.

Oil possibilities of the Posten School structure, Monroe
County, Illinois: Illinois Geol. Survey Press Bull., 1921.
Nebel, M. L., Brown County: Illinois Geol. Survey Pwuil. 40,

pp. 21-50, 1919. .

Savage, T. E., and Nebel, M. L., Geology and mineral rasources
of the La Harpe and Good Hope quadrangles: Illinois
Geol. Survey Bull. 43, pp. 9-94, 1923.

Shaw, E. W., U. 8. Geol. Survey Geol. Atlas, New Athens-
Okawville folio (No. 213), 1921.

U. 8. Geol. Survey Geol. Atlas, Carlyle-Centrzlia folio
No. 216), 1923. :

Wilson, M. E., The occurrence of oil and gas in Missovri: Mis-
souri Bur. Geology and Mines, 2d ser., vol. 16, 1922.

Workman, L. E., The geological columnar section st Mon-
mouth, Illinois, as revealed by the new deep wells: Illinois
Acad. Sci. Trans., vol. 19, pp. 300-306, 1926. )

The gradual southward and southeastward thinning
is shown by measured sections at the following places.
At Buffalo Hill, near Louisiana. (local section 599),
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about 1. miles south of the thickest section, a com-
plete veitical section of 39 feet was measured. Farther
south, a, Clarksville (local section 618), the formation
is only 3 feet thick. Near Kissenger, about 5 miles
south ol Clarksville (local section 623), a complete
section i3 not exposed, but it does not appear to be
more than 8 or 10 feet thick. At Annada, near the
southern boundary of Pike County (local section 625),
only abo 1t 3% feet of the formation is exposed, although
it may be thicker. No Loaisiana limestone is exposed
in Linco n County, and at Winfield the Haunibal rests
directly on Devonian rocks (see local section 502).
At Hamburg, Il., east across the Mississippi River
and a few miles south of Aunada, Mo. (local section,
p. 25), tie Louisiana is 5 feet thick. About 3% miles
south of Hardin, Ill., which is about 7 miles southeast
of Hamlurg, the Louisiana is said to be absent and
Hanniba . shale rests directly on Devonian limestones.?
Several 1eet of Louisiana limestone are said by Krey *
to occur at Nutwood, a few miles southeast of this
locality, but he reports that it is absent at Grafton,
about 11 miles southeast of Nutwood.

It has not been certainly identified in any well log
south or southeast of Grafton, and in most of the wells
the Harnibal rests either on pre-Mississippisn for-
mations r on beds referred with more or less certainty
to one of the shale formations that commonly underlies
the Louiiiana.

The r:pid eastward and northeastward thinning is
suggested by reports of the absence of the Louisiana
at Kind rhook, Ill., about 8 miles northeast of its
thickest measured section; at Pleasant Hill, Ill., 20
miles sontheast of the thickest seotion, and about 8
miles east of Louisiana, Mo.; near and nmth of Belle-
view, about ‘6 miles east of Clarksvﬂle, Mo.; and at
other plices in Pike and Adams counties, Ill. Its
absence from Kinderhook and Pleasant Hill, Iil., is
reported by Moore,*® who states that it has either
pinched »Hut or is buried at Kinderhook, and that it is
not prescnt at Pleasant Hill, where the Hanunibal rests
directly ¢n the Saverton shale, which commonly under-
lies the Louisiana. Moore is also the authority for
the statement that the Louisiana pinches' out north
of Bellev ew. Krey * says that the Louisiana is absent

where its horizon is exposed near Bedford, Ill., and that |

no good ¢xposures have been observed in Illinois farther
north than the southern limit of Pike County. No
Louisian:, has been identified in well logs from Pitts-
field, 111, from near West Pomt,® Ill., or from any
locality cast or northeast of these places. It does,

28 Weller, St nart, Geology of southern Calhotm County: Nlinois State Geol. Survey
Bull. 4, p. 226 1907.

# Krey, Frink, ¢p. cit., p. 35.

30 Moore, . C., Early Mississippian formations in Mlssoun Missouri Bur.
Geology and /ines, 2d ser., vol. 8, p. 55, 1928.

31 Krey, Fr: ok, op. cit., p. 35.

32 Krey, Fre nk, op. cit., p. 78.

3 Krey, Fre ok, op. cit., p. 76.

however, occur almost throughout the northern four-
fifths of Calhoun County, but it is very thin wherever
exposed.

The thinning to the southwest and west is shown by
both measured sections and well logs. The Louisiana
is not over 5 feet thick near Bowling Green, which is
about 15 miles south and slightly west of the section
of greatest thickness and about 12 miles west of the
type locality. Rowley reports * “less than eight feet”
2 miles northeast of Bowling Green.” No Louisiana
occurs in sections near Edgewood, a few miles south-
east of Bowling Green, and McQueen 3 reports that it
does not occur in well logs at Vandalia, where the
Hannibal rests on sandstones tentatively refevred to
the Sylamore; at Mexico; or at Centralia. Sections by
Branson % show that it does not occur 3 miles north
of Williamsburg, where Pennsylvanian shales rest on
Devonian limestones, or in central Montgomery County,
where Chouteau limestone rests directly on Devonian
limestones.

The Louisiana is not over 5 feet thick in outcrops
examined near the northwestern corner of Pike County,
about 15 or 20 miles southwest of the thickest section.
Rowley ¥ reports that it is hardly 2 feet thick near Elk
Lick post office (sec. 13, T. 54 N., R. 5 W.). The
writer measured 5 feet of Louisiana between the Han-
nibal and Saverton? shalés along Spencer Creek about
5 miles north of Elk Lick, and it is at least 8 feet thick
about 3 miles east of Elk Lick (see local section 799).
MecQueen * reports a thickness of 15 feet of Louisiana
limestone from a well about 7 miles east of Perry, Ralls
County, and 8 miles southwest of Elk Lick (O. E. Smith
well, sec. 35, T. 54 N., R. 6 W.). He refers about 5
feet of limestone observed at depths of between 157 and
160 feet in the well of the Center Oil & Gas Co., at
Center, Ralls County, to the Louisiana, but it may be
thicker there. The formation may also be represented
in 45 feet of limestone at its approximate horizon in
the well of the Texas Empire Pipe Line Co., (NIZUNEY
sec. 5, T. 54 N., R. 5 W.), near Center, but other forma-
tions also are probably represented in this thickness.

Near New London, about 10 miles directly west of
the thickest exposed section, the Louisiana is at least
18 feet thick (NE¥SEY sec. 2, T. 55 N., R. 5 W.).
Four miles north of New London (NWY sec. 24, T.
56 N., R. 5 W, see local section 648) it is more than
15 feet thick. About 8 miles west of New London and
18 miles west of the thickest exposed section (SE4SW4
sec. 28, T. 56 N., R. 6 W.), along a tributary to Salt
River about 1% miles west of Spalding, it is sbout 4
feet thick. Its exposed thickness along Salt Piver, 3
WR., Geology of Pike County: Missouri Bur. Geology and Mines,
24 ser., vol. 8, p. 30, 1908.

35 McQueen, H. 8., personal communication, 1933.
3% Branson, E. B., The Devonian of Missouri: Missouri Bur. Geology and Mines,
24 ser., vol. 17, pp. 28-29, 1922.

% Rowley, R. R., op. cit., p. 30.
38 McQueen, H. 8., personal communication, 1933.
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miles farther west and 5 miles south (see local section
545) is also about 4 feet.

The northwestward thinning, and the thinning,
thickening, and thinning northward from the thickest
exposed section are also shown by outcrops and well
logs. Near Hydesburg, about 12 miles northwest of
the thickest exposed section (see local section 772), the
Louisiana is at least 15 feet thick. Inits northwestern-
most exposures between Warren, in southwestern
Marion County, and Rensselaer, in northwestern Ralls
County (see local sections 526, 552, 592, 728, 733), it
varies in thickness, but the writer has not seen it over
12 feet thick. In average sections it ranges from 2
feet 6 inches to 8 feet.- McQueen * states that it is 8
feet thick in the J. H. Moore well (sec. 10, T. 59 N.,
R. 10 W.) near Bethel, Shelby County, and Krey ®
refers 60 feet of limestone in the log. of the Mohr well,
near Nelsonville, northwestern Marion County, to it.
No undisputed Louisiana limestone has been definitely
recognized in wells farther northwest, although its hori-
zon has been penetrated in wells at Baring, northern
Knox County; Gorin, southeastern Scotland County;
and at other places. It probably does not extend that
far northwest.

In an incomplete section near Saverton, about 6
miles north of the 54-foot section (see local section 641),
46 feet of Louisiana limestone is exposed. The topog-
raphy indicates that this exposure represents very
nearly the full thickness of the Louisiana limestone at
this locality. Near Hannibal, still farther north (see
local section 635), the greatest thickmess measured was
37 feet, but the bottom is not exposed. Data on
thicknesses beyond a point 2 miles north of Hannibal
are available only in well Jogs. At Palmyra, about 6
miles north and 7 miles west of Hannibal, 25 feet of
Louisiana limestone has been reported from wells by
Krey.® Krey also reports a thickness of 30 feet from
a well near Quincy. McQueen* notes the occurrence
of 65 feet of “soft rock” in the W. H. Thomas well at
La Grange, Mo., which may be the Louisiana or may
include it. Still farther north, at Canton, the Loui-
siana is 50 feet thick according to Moore.®* Moore also
reports that it is 62 feet, thick at Warsaw, Ill., but Bell ¢
refers these beds to the Hannibal and reports the
Louisiana absent there. It has not been definitely
identified in a well that crosses its horizon at Kahoka,
Mo., about 18 miles northwest of Warsaw. MecQueen®
states that a thick section in the log of the well of the
Missouri Condensed Milk Co. at Kahoka probably
represents the time of deposition of formations from the

% McQueen, H. 8., personal communication, 1933.

4 Krey, Frank, op. cit., p. 69.

41 Krey, Frank, op. cit.. p. 68.

42 McQueen, H. S., personal communieation, 1933.

4 Moore, R. C., Early Mississippian formations in Missouri: Missouri Bur.
Geology and Mines, vol. 2, 2d ser., p. 45, 1928.

4 Bell, A. H., Structure and oil possibilities of the Warsaw area, Hancock County.

Hlinois: Illinois Geol. Survey, Press Bulletin ser., No. 24, p. 2, 1932,
4 McQueen, H. 8., personal communication, 1933.

Maquoketa shale to the Hannibal shale. About 10,
feet of limestone observed by McQueen in cuttings
from the Harkness well, a few miles northwest of
Kahoka, may represent the Louisiana. The Louisiana
is said by Moore ** to be absent at Fort Madison, Towa, '
and it has not been recognized in well logs or outcrops
at Burlington, Iowa, or at any other localities north
of Kahoka. -

The extent of the Louisiana and its approrimate
thickness at various places in its area of outcrop and
in areas where well logs showing it are available is shown
on the isopach map, figure 6. Detailed sections, show-
ing the thickness at various places in the area of out-
crop are given.on pages 13-25.

LITHOLOGIC FEATURES

The Louisiana limestone is typically composed of
dense blue to gray limestone beds separated by brown
dolomitic clay partings, but it includes a few b~ds ot
yellow-brown caleareous mudstone or soft argillaceous
limestone below the hard limestone beds. The typical
composition and stratigraphic relations are shown in
figure 7, in which the Louisiana lies directly belcw the
Hannibal shale and directly above the Saverton shale
Though not shown on figure 7, it is at some places over-
lain by the Glen Park formation and at a few places
directly underlain by Devonian limestones. In figure
7 it appears as if the lowest beds of the-Louisiana are
of the same age everywhere, though it is not very
likely that they are exactly contemporaneous through-
out the area of outcrop. This construction, therefore,
probably overemphasizes the unconformity at the top
of the Louisiana. A characteristic exposure &t the
type locality is shown on plate 1, 4. The lowe» part
of the formation is shown on plate 1, B, C, and the upper
part on plate 2.

The limestone beds of the Louisiana range from 2 to
18 inches in thickness, but have an average thickness
of about 6 inches; and the clay partings in most places
range from % inch to 2 inches in thickness. At some
places, the Louisiana includes very argillaceous yellow-
brown dense limestone beds, and elsewhere beds of
dolomite are humerous in its upper part. The dense,
blue limestone, which is typical and widespread,
weathers to a dove to white color, and breaks with
conchoidal fracture. Owing to its dense texture, it
has been used as a lithographic stone. The lowest
limestone bed is commonly about 15 inches thick and
dense, but in some areas in western Marion Ccunty,
it is thin and crystalline. The formation is generally
dolomitic near the upper contact, especially in ex-
posures north of the type locality.

In Marion County-and in the northern part of Ralls
County, the upper part of the formation is composed
of beds of brown argillaceous dolomite separated by

% Moore, R. C., idem, p. 45. v
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thin beds and lenses of limestone. This dolomitic

phase is probably the result of thickening of the dolo--

mitic cley partings at the expense of the limestone beds.
Locally in Ralls and Marion Counties thin dolomitic
limestor e beds- occur only at 2- to 3-foot intervals in
the upper part of the formation, and they are separated
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FIGURE 7.- Generalized composite columnar section of the Louisiana limestone.

by beds of brown dolomite. These dolomitic beds
are massive at some places and slabby at others, and
at some >laces slabby beds grade laterally into massive
beds of .irgillaceous dolomite and the dolomitie lime-
stone pactings are absent. The slabby phase of the
formatio is probably the result of weathering.

The dolomitic clay partings range from %-inch to
2 inches in thickness in Pike County, but they are
much thicker in the upper part of the formeation in.
Ralls and Marion Counties. In the lower part of the
formation the partings have about the same thickness
in Ralls and Marion Counties as in Pike County.
Where weathered the partings are of soft clay, but
where unweathered they are of hard yellov-brown
argillaceous dolomite, which is commonly smeckled
with small particles of limonite. At some places hard
dolomitic partings grade laterally into soft cley part-
ings, the partings thicken and thin in short di-tances.
They are continuous in most places, but atsome ex-
posures they are merely lenses of clay. Masses of
crystalline calcite occur at some places between the
limestone beds, and where these occur the cley part-
ings are absent or inconspicuous. _

Geodes and masses of crystalline calcite are common
in the dolomitic facies of the Louisiana in. Ralls and
Marion Counties and occur in the partings or in the
limestone beds at most localities. Some of the geodes
have diameters of more than 1 foot, but most of them
are about 2 or 3 inches in diameter. Stylolites are
rare, but specimens containing stylolites were collected
along Grassy Creek in Pike County.

A yellow-brown sandy calcareous mudstone or soft
clayey limestone bearing the same fauna as the lime-
stone beds can commonly be recognized at the base
of the Louisiana and above the blue mudstones of the
Saverton, though at some places it cannot be recog-
nized or is covered. At Buffalo Creek and el~ewhere
near Louisiana it is 4 inches thick. Near Clarksville,
this yellow-brown mudstone is much thinner and
appears to grade laterally into lenses of blue mudstone,
but many such apparent transitions are mere'y wash
from the thinner yellow-brown beds above. The blue
mudstones of the Saverton commonly weather yellow-
brown, but the weathered blue mudstone can generally
be distinguished from the originally brown mudstone.
The yellow-brown mudstone is at least 9 inches thick
at some of the exposures along the Mississippi River
in Ralls County. Reasons for including this mudstone
in the Louisiana formation are given on page 5.

TOPOGRAPHIC EXPRESSION

Where a considerable thickness of the typicel lithol-
ogy of the formation is exposed, the limestone beds of
the Louisiana form rather high vertical cliffs. Vertical
joints crossing an alternation of clay partings ranging
from % inch to 2 inches in thickness with limestone
beds having an average thickness of about € inches
give these cliffs the appearance of walls of masonry.
The vertical joints, which are common at near!y every
exposure at intervals approximating the thiclmess of
the limestone beds, break the formation into crudely
rectangular blocks. These blocks are easily dislodged
by the action of frost, the wind, and other agents qf
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erosion and fall into accumulations of talus below the
outcrops. Where the formation is not so thick the
Louisiana forms low terraces. Where it 'is thin and
not so closely jointed, the separate limestone beds
form 4- to 6-inch steps, or the formation may be com-
pletely - concealed by overwash from the Hannibal
shales.

In the northern part of the area of outcrop where
massive dolomite makes up a greater part of the forma-
tion, the cliffs are not so high, the beds are more massive,
and the exposures do not have the same resemblance to
walls of masonry as they do near the type locality.

LOCATION OF REPRESENTATIVE OUTCROPS

The Louisiana limestone is best exposed along the
bluffs of the Mississippi River in Pike, Ralls, and
Marion Counties, but other streams in these three
counties afford good exposures. Complete vertical
sections are few, for the lower part is usually covered
by talus.

PIKE COUNTY

A complete vertical section of the Louisiana is ex-
posed at the mouth of Buffalo Creek, about 1% miles
south of the town of Louisiana, Mo., along the Chicago,
Burlington & Quincy Railroad. This section is de-
-scribed in detail on page 17. The formation is also well
exposed in the bluffs and stream valleys in and near
the town of Louisiana. Among the better of these
exposures -are the following: At the base of Allen’s
Hill, along Town Branch in the northern part of the
town of Louisiana; at the foot of Jackson Street, along
Town Branch; at the Eighth Street Quarry, along Town
Branch; along the Mississippi River front near the
pump house of the Louisiana Milling Co.; and at the
Chicago & Alton Railroad bridge in the southern part
of Louisiana.

Complete vertical sections are exposed in the bluffs
of the Mississippi River just north of the town of
Clarksville, Mo. The outcrop farthest south along
the line of bluffs of the Mississippi River is at Salt

Peter Bluff near Annada, about 2 miles north of the

southern boundary of Pike County.

The thickest section measured by the writer is along
the Mississippi bluffs near the boundary between Pike
and Ralls Counties. Other good outcrops are along
Grassy Creek, northwest of Louisiana; along South
Spencer Creek and at other places in the northwestern
and northern parts of Pike County.

RALLS COUNTY

The best outcrops in Ralls County are south and
west of Saverton and along the bluffs of the Mississippi
River. Detailed sections were made along Lick Creek,
about 2% miles southwest of Saverton, and along the
Mississippi bluffs near the boundary between Pike and
Ralls Counties. Exposures are also found along Salt
River and along the valleys tributary to South River,
north of the town of Rensselaer.
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MARION COUNTY

In Marion County, the best outcrops also o~cur
along the bluffs of the Mississippi River. Good, but
not complete sections were measured in the bluffs along
the Chicago, Burlington & Quincy Railroad, south of
Hannibal; along the St. Louis & Hannibal Railway, vwest
of Hannibal; and about 1 mile north of Hannibal, along
the publie road that parallels the Mississippi River.
The formation is exposed near the base of nearly all the
hills in and around Hannibal. Other outcrops in
Marion County occur along South Fork of North Rivet
and the valleys tributary to it, about 8 miles north of
Monroe City, and about 4 miles west of Woodland.
The Louisiana is not exposed in northern Marion
County, as it is covered by younger MlSSlss,lppmzly
formations. p

. LOCAL SECTIONS

The 26 local sections given in the following pages
were selected from more than 70 made in the progres
of the field work. Thédy show the variations in lithol
ogy, thickness, and faunules of the Louisiana limestoni
in the counties in which it outerops in Missouri. Their
locations are shown in figure 8. Fossil collections and
specimens for chemical analyses were obtained from
many: of the localities. One section from Lincoh{i
County, where the Louisiana probably does not occur
is also given to show the relations between Kinderl ook
formations in one county adjacent to those having
Louisiana outcrops. No sections are given from
Audrain, Monroe, Shelby, and Lewis Ceunties, which
are the other adjacent counties in.Missouri, becauss all
the exposed rocks in these counties are younger than the
Louisiana limestone. In most of them the Burlington
is the oldest Mississippian formation exposed, but
Chouteau limestone crops out in some counties. One
section described from beéds in Illinois is also given.
This section shows the Telations of the Louisiana to
some of the formations in the extreme southeastern part
of its area of outcrop.

' LINCOLN COUNTY

The Louisiana limestone is not exposed: in meohh
County. Ordovician rocks underlie the greater part of
northeastern Lincoln County, but Mississippian rocks
outcrop on many high hills. The writer was unable to
secure a good section which showed the stratigraphie
relations of the Mississippian formations in that part o
the County. Isolated outcrops indicate, however, that
the Louisiana is absent or very thin there, for at tw¢
localities the Chouteau limestone is separated fro
underlying limestones referred to the Mineola (Davo-
nian) limestone of E: B. Branson by unexposed intervals
of only a few feet. If the strata are not faulted at
these localities (and there is no physical evidence of ?.
fault visible), the Hannibal is also very thin or absonq
These localities are: (1) On the side of a hill along th
public road about 3% miles northwest of Elsbfan;



14 STRATIGRAPHY AND FAUNA OF THE LOUISIANA LIMESTONE OF MISSOURI

b

]
]
| .
1
t

‘ (
(/
/4
{/
!
N P -
= T ERTRGE " \
—_——— e — Rensselaer et M |
MonrOE CiTY | Q X648 /
<
@New Lonooy A <, m
ﬂ » 7 4”°/-s~ )
! ’ &OO'P *Rockport ~ 4 '
RNa L L g {
RN *Center /g;sge\oFrankrord ‘ /.
’ . 5 Pleasant i .
59300 SJHiIll y
. ( 3
S N
718~ %
| \ suin Clarksville < I
1 L3 '\ |
@BOWLING GREEN Belleview S L
—-——-———-l___________\ P K . R4
| N 7§
: Angada N
< * i
EXPLANATION \ +* Edgewood x625 N\ iamourg )
4 \ == - —— ——
Strike and dip of beds \ ‘ ‘j
1 . L4 .
Anticlinal axis ‘L i \ Elsberry T Hardm
%526 - T— - N\ \
Locality number, \\ \
1
. o )
- l LI NCO \\ N BatchtowRy
' N2 ¢ p
. "~
5 0 5 10 Miles | Win;eﬁ |
- } ®Trov ® \v :ifton
| 5 an
1 I ) 1/
l et I =N y
|

|t N\

F16URE 8.—Index map of Marion, Ralls, Pike, and Lincoln Counties, Mo., and of Adams, Pike, and Calhoun Counties, Ill., showing location of stratigraphic sections

and of main structural features described in this report. The northeasternmost anticline shown is the Pittsfield-Hadley anticline; the southwesternmost One is
the Cap au Gres faulted flexure.



STRATIGRAPHY 15.

(SE¥% sec. 18, T. 51 N., R. 2 E.) and (2) about 1 mile
southwest of New Hope, along the public road, near the
Hickory Ridge School (sec. 3, T. 50 N., R. 1 E.).

The Louisiana is surely absent in central Lincoln
County, along the Cap au Gres faulted flexure, 2s none
is present where its horizon is exposed in sections
measured 1 mile north of Winfield and along McLean
Creek, half a mile east of Argentville. In these sections
the Hannibal is directly on the Mineola (Devonian)
limestone. The section along McLean Creek is given
below.

The following section was measured by E. B. Branson
and the writer along McLean Creek, about half a mile
east of Argentville and about 4 miles northwest of Win-
field. The strata are tilted by the Cap au Gres faulted
flexure in such a way that formations ranging from the
St. Peter (Ordovician) sandstone to the St. Louis (upper
Mississippian) have been exposed along the creek, and
the succession can be seen by walking along the stream
bed. The formations dip to the southeast at angles
varying from 2° to 80°. The outcrops of formations
above the Chouteau limestone are so scattered along
the stream that complete description and accurate
measurement were impossible, but the entire thickness
of the Chouteau and formations below it is exposed, and
the measurements of these formations are fairly ac-
curate. "The writer is alone responsible for the forma-
tion names used.

Section along McLean Creek, ¥ mile east of Argentville
[Locality 503, SE14 sec. 9, T. 49 N., R.2 E/]

Carboniferous (Mississippian) : Feet
Burlington limestone: Coarsely crystalline, highly
crinoidal limestone, many geodes of quartz near base

of formation.___________________________________ 95
Sedalia (?) and Chouteau limestones (undifferentaited):
Dark bluish-gray to brown compact argillaceous

limestone. - _ o _____ 56
Hannibal shale:# Black to bluish-green thin-bedded
shale. . . 46

Disconformity, indicated by absence of intervening for-
mations.
Devonian: :

Mineola limestone of Branson: Dark bluish-gray,
coarsely crystalline limestone, weathers brown.
Crowded with horn corals. Atrypa reticularis (Lin-
naeus) and Stropheodonta demissa (Conrad) are also
COMMON _ - _ e ____ 9

Disconformity, indicated by absence of intervening for-
mations.
Ordovician:

Maquoketa shale: Greenish-gray sandy shale, with
3-foot bed of sandstone at top____________________ 45

Unexpased interval . ____________________________ 59

St. Peter? sandstone: Coarse friable brown sandstone,
massive.

47 Branson and Mehl (Missouri Univ. Studies, Vol. 8, No. 4, p. 268, 1933) have
referred shales at this stratigraphic position in nearby localities to the Bushberg
sandstone member of the Sulphur Springs formation, and it is probable that they
would refer this to the Bushberg rather than the Hannibal. The writer believes it
probable that other beds referred questionably in this report to the Hannibal may
belong to the Sulphur 8prings formation, but in the absencé of more definite proof
it is considered best to refer them to the Hannibal (?). Branson and Mehl also place
in the Bushberg sandstone the beds in central Missouri included by most authors
in the Sylamore sandstone.

PIKE COUNTY

About 25 sections of the Louisiana limestone Werel
measured in Pike County but only 9 are given here.
These 9 sections show a decrease in thickness of the
formation from the northern boundary of the county
to the southern boundary and from the bluffs of the‘
Mississippi River to the western part of the county. |
They also show most of the variations in lithological
character within the county and at different horizons(
in the formation. The lists of fossils collected at a-
rious localifies and horizons indicate the changes in
the nature of the fauna.

The thickest section of Louisiana limestone measured
by the writer is along the Mississippi River bluffs
about 1% miles north of Busch, near the boundery
between Ralls and Pike Counties. The exposure is on
the side of a hill along the Chicago, Burlington &
Quincy Railroad. The lower part of the Louisiena
limestone is not exposed, and its contact with the over-
lying Haniiibal shale cannot be precisely located. A
thickness of 54 feet of Louisiana limestone was measured
by hand level. The formation is covered in places by
dense growths of underbrush, but the exposure was
sufficient to show that its thickness is at least 54 fcat.
Pieces of Louisiana limestone are present in the talus
accumulations at the bases of the bluffs in many places
between this locality and Ashburn, and outcrops in
which a few feet of Louisiana limestone are exposed
are numMerous.

Section of Mississippian formations, 1% miles north of Busch «
[Locality 786, NE 4 sec. 35, T. 56 N., R. 3 W.]

Burlington limestone: Feet
Coarsely crystalline, crinoidal limestone contalmng
much chert as thin beds and lenses; to top of hill__ 15-20
White, coarsely crystalline limestohe, massive; ap- .
parently free from chert. - .. ___________. 5
Gray to white, coarsely crystalline limestone contain-
ing nodules and lenses of chert_ . ______________ 6

Gray to cream, coarsely crystalline, highly erinoidal
limestone, small amount of chert; thickness esti-

Brown sandy limestone, contains many crinoid stems
(may be Sedalia limestone of Moore)._._. R

Partial thickness of Burlington limestone. . ...

Disconformity, indicated by absence of intervening
formations.

Hannibal shale: Represented mostly by a vegetation-
covered slope. At the contact with the Burlington -
above, occurs about 2 feet of greenish-blue shale; poorly
exposed beds of soft, green sandstone lie about 10 feet i
below upper contact of formation. These sandstone ‘
beds range ‘from green to gray, in some places they
show the characteristic worm borings, and elsewhere
they appear to be replaced by sandy shale. The lower
contact is covered. Thickness measured by hand
level, about. - ___ 70

Louisiana limestone: Dense blue compact limestone
in beds 6-12 inches thick, separated by thin clay part- ‘
ings. Grades into brown to gray,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>