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- CHAPTER I
INTRODUCTION

Statement of the Problen

~ The Ghouteau limestone has been studled in detail
in central Wissouri where it erops out from apound Sedalia
in Pettis ccunty,noﬁtheastward té thé town of Louisiana on
Missisaippibaiverg‘ South of SBdaliaAonly a few outcrops
have been located and the formation is not well Imown. The
writer, tﬁeraféﬁe, undertook as her'problemya detailed |
étudy of the Chouteau liméstune aouth Qf‘Sedalia. Thé
problem resolved itself into the following points:

1. To trace the formation éouthward from Sedalia.

2. To atudy its lithologic, stretigraphie, and
struetural cheracteristies.

3. To study its fauna.

4. To make a comperative study of the Chouteau
limestonse of the region to the south of
Sedalia with that to the north.

Ceneral Geology of the Region

Within the area atudiad,‘%hs rocks range from Cambrian
‘to Pennsylvanian in sge. The stratigrephic posltion and
relation of the Choutesu limeétene to £he other formations
prosent in the reglon is shown in Table I, This relationship,
hawevef, holds true bnly for eentral~$isaouri. Elsewhere ﬁhe
Kinderhook series - to which tho Chouteau limestone belongs -

lg much wore complicated. See Table II.
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Table II. 01assifioa€ion d Kinderhoek”?ermafiona in Hissouri

*y
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“Definition

ﬁha Ghouteau 1imastone was defined and named as early
as 1863 by‘Prafesaor swallow, who found its beds well devel-
oped at Ohouteau Springs in Cooper county.l Swallow recog-
nized two diviéions cf the Qhautéan limeatone. The uppér
division consists of forty to £ifty feet of thick-bedded,
brownish-gray, silico-magnesian limestone which contains
very few fossils. Ab ﬁany plédeéPin eentraltﬁissouri this
upper portion is entirely absent. The lower p&rtris a fine-
greined, compact, blue to drab limestoné whieh breaks with
a conchoidal fracture and occurs in irregular, thin beds.
This lowver division iskpresent throughout most of central
#issouri and is often quite fossiliferous, containing a char-

acteristie Kinderhoak_fauna;

Location of the Area

The area examined by the writer includes parts cf
Pettis, Benton, Henry, 8t. Clair, Polk. and Green counties
in central Misaouri and extends nearly to the southern
boundary of the atate. See Plate I,

1. Swallow, G.,G.,~ Geology of Missourd: The 1lst and 2nd

Annuel Reports of the Geological Survey of HMissouri,
p. 101-103, 1855,



'  PLATE I

LOCATION OF THE THESIS AREA WITH RELATION
TO THE PHYSIOGRAPHIC PROVINCES
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Topography of the Area

Host of the area lies within three plateau regions,
namely, thé Scarped Plains, the Springfield Plain and the
‘Central'Plateau. Plate I shows the relation of these
phyﬁiographic provinces bothyte the area sgudied and to
the othgr divisions of the Ozark Highland.

The Scarped Plains is the westernmost province of thé
area. See Plate II. Of the,threé provinces, thils is the
lowest, with a general elevation of 800‘€a 860 feet., It
1s underlain by rocks of Rﬁssiss&ppiaﬁ an& Eennglyvanian
age, the former outcropping ﬁainly along the eastern edge,
and forming the Burlingten escarpment. On the Scarped Plalns
which are still‘?ﬁ thelr topographic youﬂﬁ, the relief in
general ls low, ranging.from 100 to 200 feet. Becauge of
this low relief, outcrops of the Chouteau 1imestone are
difficult to find except where one or two of the larger
stfeéms, as Teboe Creek and its‘tributaries, cut deeper
into the plateau surface. |

The Springfield Plain occupies the western part of
the lower half of the area. Its general elevation varies
from 1,000 feet in the northern part to,1,300‘feet in its
southern portion. Around Springfield the surface of the
plain 1s level, but becomes more and more dissected north
ward as Osage River is approached. MNuch of the Springfield
Plain is maturely dissected and the Mississippian rocks
which are present in most of the area are thus well exposed.

2. Bauwer, C. 0., The geography of the Ozark highland of

%i;fouri: Geographical Society of Chicago,Bull. 7, p. 62.
0. '
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The third province which forms the western part of
the Central Plateau is underlain mostly by ordovician and
younger rocks. It 1s.the masﬁ highly'dissected of the three
;regicns end has a relief of 250 to 300 feet. Roc&s of ¥issg-
1asippian age are present in that part of the region which
is west of Warsaw ond of ?omme de Terre River. Because of

the mature disseetion of the regicn, outcrcna are numerous.

| Drainage of the Area
| ' The greater part of the area 1g drained by Gsage
River and lts tributaries' Osage River flnws through at.
Clair and Benton counties and on inta the hilly country to
‘the east where it joins vissouri River just beyond Jefferaan
Gity“ Grand River and one of its tributaries, Teboe Creek,
drain a considerable afea in ﬁenfy and weéfern~Benton counties.
Extending through the center of ﬁhe area in a north and south
direction, the Pomme de Terre sends the drainage northward
to the Osage. The Weabléau is a smaller tributary which
draina therﬁﬁrstar~Weablean district. 1In Greene county the
Sac River is the ohief stream. | |

~ Only one exception to the 0sage River system of any
importance is encountered‘iﬁ~the-area”m Flat Creek drainé
the southern part of Pettis county and flows northward to
join Missouri River by a maré direct route than if it weré
to flow southward and join the Osage. |

To approach any of the rivers or sﬁreamsvmentioned,
except Flat Greek, 1ls to get at once into a very rﬁggéd

country where bluffs are numerous and outerops abundant.
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Ctulture of the Aren

The area is traversed by the following railroads:
The Miasouri; Kensas and Texas; the Kansas City, Clinton
and Springfield; the St. Louls and Southeasﬁern,‘and_two
branches of the Wissourl Pacific. ALl of these railroads
are ccﬁfined to the ﬁbr%herh end westé?n parts of the area
aﬁd much of the interior of the region cannot bé reacﬁeﬂ
except by other means. | |

The gfeatev part af the area 1s now beécﬁing.Quite
accessible by the new roads which are being built all over
the state. Highways connéct Sedalia with Warrensburg and
Kansas Gity oﬁ one side, and with St. Louia on the other.
Sedalia is alsb‘conneﬁte& withYSpfin@field by two good gravel
roads, one leading southwest to Clinton and Osceola, the
| other mors diﬁecﬁ'thraugh‘gelivar.  Nest of tﬁe smaller
towns are cchnected by roads that are at least passable.

| The Hissouri Highwaﬁ Commission issues annuaily num-

ﬁarea highway maps which should be secured before gqihg
into the region.  The highways uauélly follow the diﬁidea;
‘thus avoiding the reﬂgh&r aanntry.é 1t is often necessary,
therefore, in locating outerops to leave the main road.
when this is done, information céncerning the roads should
be socured by asking more than one person if péasible.

Hotel and tourist accomodations are fair, varying witﬁ
the locality. It is highly‘adviﬂabls, ho@ever,'to be pre-
pared for camping at all times, especially when leaving the
“highway. Even provisions are hard to obtain in some of the

more secluded districts.
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Field work and mebhods

The fleld work which forms the basis for this report
was done during July and August, of 1926 and July, 1926.
The trips were made in an ordinary Ford car e@uipped with a
one-ton truck body which was arranged conVeniently‘fér camp-
ing withaut‘a tent. A Truxel exle or "Mountain Gear" was
added te the equipmont of the car during the Second field. season.
This added geay proved of ccnaiderable help in ¢limbing the
steep, rough and numerous hillls in the region. Due to the
roughness of the flint covered roads, extra tubes and apare
tires had to form a major part of the accessory equipment
of the car. | | | | ,

The work was begun by observing the Kinderhook section
in the Hisgourl, Xansas and Tsxas railroad uuzrry at Sweeney,
fifteen milas northeast of Sedalia. At this 1ocality the
entire central Missouri Kinderhook series with its‘stratie'_
graphic relations to the Burlington limestone above and the
Dévcnian formations baléw is expaaed in the gquarry face one-
bundred and twenty foot high. At Sedalia the Chouteau lime-
stone was located and traced southward. During the.secbnd
summer the tﬁpe section at Choutean SpfingS'was elso visited.

In tracing the Chouteau limestone southward from Sed-
alia, a3 many outcrops as poseible wera 1acated. A combined
use was made of the State Highway map, the tnpagraphic quad-
rangbs of the area and the large areal geologlc map of
Nissouri, issued in 1922 by the Missouri Geologlcal Survey.
The relation between roads, £0908raphy, and areal geology

was in this way determined. When an ocutcrop was once located,
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it thickness was measured by means £ a hand level or rule;
notes were taken on the lithology; thickness and structure,
snd fossils were collected from each bed and labelled with
the corresponding b@a number. The specimens weve packed im-
mediately in carﬂboard boxcs or aaaks and given a 1cca11ty
name, As soon ag possible a wouden btox was secured, the
meterial packed, and shipped direct to the laboratory. This
kept the loed as light as possible on the cer, an&\iﬁsureﬁ
the safe keeping of the speeiwena. | |
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CHAPTER II
HISTORY ¢ CGBOLOGIC INVESTIGATION IN
CENTRAL MISSOURI AND ADJOINING AREAS

‘In one of the earliest reports of the Missourl Geol-
ogleal Burvey, ?éefessor G. C. Swasllow desoribed a succes-
sion of strata which he fcuné best develapeé neayr Chouteau
Springa,)in,coeper county,1 To these strata he gave the
name “Ghoutéa@ limestone." Because of the apparent Devon-
ian aspects of the fauna present in this limestone, Swallow
believed it to ha of Devonian age, and included it along -
with.twu other formations into a group which he called the
“Chemung Croup.® -This group he considered the equivalent
of the Chemung series of the Devonian stvata in Yew York,

A% the time the report was published the formations included
in Swallow's "chemung Group" hed already been observed in

terion, Cooper, Boone, Moniteau, Benton, St. Clair and Polk
counti@s.g |

Swailow, in/his report for the south-western branch
of the Pzcific railrnad publisbeﬁ in 1859, makes no mention
of the Lhouteau)limestone, but‘reperts the occurrence of the.
'Ghemuug group in 8t. Louis, webster, Creen, Taney, Stone, |

L]

Lewrence, Newtoﬁ~anﬁ ¥eDonald countiesn,

1, 8wa110w, e. C.; The lst and 2nd Annual Reports of the
Geolaz ical Survey of Nissauri, p. 102, 1856.

2, ibid, p. 103, A

3. Swallow, G. C., Geological Report:of the country along the

line "of"the southwestern branch of the Pacific Railroad
of Missouri, p. : 6, 1859. '
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Vhen the county repbrts of the Nissourl Geologlcal
Survey for 1355 to 1871 were published, the Chemung Group
had been accepted as comprlsing part of the stratigraphie
sequence. ﬁention §a made in this report Zf the thuteau .
limestone of the group occurring 1n Warren, Horgan, Saline,
and 8t. Genevieveveounﬁiea. | |

" About 1873, B?oadhead‘noﬁed outerops of the Couteau
limestone in Cedar?ahd Howard aounﬁies.g’xn the seme report
he also renamed:the-“Ghemnng-éroup“ the Chouteau Group,
 after thé‘principal'limastone member present.lp‘whis led to
confusion in the 1i%eratura‘1ater,'Where‘careless writers
‘used the term "chou%eau" withaut‘properly,designating whether
they refarred\%e‘the group or to the formation,

It is in Brgadheaé's report also, that'douht is thrown
on the Chemung age of théée formatlons, including the Chouteau
iimestona%% Broaﬂhéaﬁ does not commit himself on the matter
of age, but mérelyVStatea that paleontological work seems
to throw ﬁaubi on the assumption that the ﬂhemung Group of
Missouri is equivalent to the Chémung serieg of Yew York.

4. Broadhead, G. C,Q'RéportS‘on the Geological gufvey of
the State of ¥issouri, 1855-71, p. 45, 1873, - ‘

5. Tbid, p. 141, |

6. Ibid, p. 174.

7. Ibld, p. 295.

8, Broadhead, G. €., Report of the Geélagica1'5urvey‘of
the 8tate of Missourli for 1873-74, p. 67, 1874. ,

9. Ibid, p. 182
10,Ibid, p. 26
- 11.1bid, p. 26.
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The paleontological work mentioned was that of Meek
and Worthen’which had beeﬁ done sometime previous to this,
in 1861. Not only had they changed the name of the group
from Chemung to Kinderhook, but had also expressed the ’
opinion that'these stréta ware Loﬁer Carboniferous in age.le‘
| Beiween 1895 and 1905,Vafnumber of studies were made
on the fauna and stratigraphy of the strata includéd.in the
Kinderhook_group, The men most active in this werk wéré -
williams, Rowley, Keyes, and Weller. As the various Kinder-
hook formations are very lécal, and as thege men were studying
,thé succession at various places, there was much controversy
on the subjpet.
Rowley devoted himself mainly to studying the faunas
of these beds, and comparing them with the fauna of the
Burlington limestone, just above, which he also studied.lsv
He describes a number of new genera and Bpeciﬁé from the
Crouteau limestone and related formations, but of moat im-
portanea are his determinations of the ranges of some of
the fassil%. -
12. week, F, B., and Worthen, A. H., Illinols Geolcgical
: Survey: Vol. 1, p. 108-110, 1866.

13. Rowley, R. R,, Range of Chouteau foassils, American
Geologiet- Vol. 12, p. 49-50, 1893,

Two new genera and some new specles
of foesils from the Upper Paleozoie Rocks of Missouri,
Ameriaan Geologist! Vol, 27, pe 343-3585, 1901.

New apecies of fossils from the sub-
Carboniferous rocks of northeastern Missouri, Amer-
ican Geologist; Vol. 29, p. 303-310, 1902.

¥issourl paleontology (descriptions ,
of Echinodermats and other fosslls), American Geologlist:
Vol. 35, p. 301-311, 1905. °
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In collaboration with Xeyes, Rowley made a study of
14

the faunas at lLouisiana, Missourl. In the paper present-

ing their results, the importance of studying separately the

faunas of the separate beds of the Kinderhook group, is

15

emphasized. This was an important stop forwsard in studying

the relationships of the Chouteau limestone, as formerly

collections had been made very carelessly'from migecellaneous

beds. Some attempts at correlation gnd of age determinations

for the whole Kinderhook group wére also made. Keyes and

Rowley proved to their own satisfaction at least, the Carbon-

iferous age of the Ghouteauilimestone."They bélie#ed, however,

 that the other members of the Kinderhook group were Devonian

in age, and thus seemingly verified the'previous’conclusiona

of Swallow and others. .That they were wrong in this latter

assumption,fia due mainly to 8 misinterpretation of the evi-

dence presented.

" About this time Keyes was State Geologlst of Nissouri

and under his direction studies of the geology of various

17 18

counties in miasburi were made by Broadhead, Warbut, Shep-
19 , ; ‘ ‘
ard and others. The Chouteau limestone and the Chouteau or

14,
15,
16.
17.

18.

19,

Keyes, C. R. and Rowley, Re R., Vértical Range of Fossils
at Louisiana (Mo.), Iowa Academy of Sclence; Pr.4,p 26-40, 1897

1bid, p. 37.

Broadhead, G.C., Reports on Boone County and the Omafk up~
1ift, ¥issourl Geologleal survey; Vol. 12, pt 3,p380, 1898. .

Marbut, C.F., Description of the Calhoun sheet, Missouri
geological Survey; Vol. 12, pt. 2, p. 160, 1898,

Shepard, E. M., A Report on (Greene eoﬁnty,‘wiasouri3ceol—
oglcal Survey: Vol. 12, pt. 1, p. 13-245, 1898 '
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the Kinderhbak graup arg both mentlioned in thesa reports.
By this: time the entire group had been reeognized by

most geologists as being Lover Carboniferous in age, thus

- econfirming the epinion expressed by Meek and Worthen in 1861

~and reaffirmed by them in 1886?0 Shepard at thils time made

an extensive study of the geology in Greene county and found
the Kinderhook succession there apprently quite different

‘from the Kinderhook farthexr narth?;

- Neanwhile, Wllliams and Weller had not been idle. In
1855, Weller published an apticle on the fauns of the Kinder=
~ha@k?2‘The term Choutesu is used in the article, but this

term asJWeiler explainsg is cnnsidered’by him to be inter-

'-ch&ﬂgeable'wiﬁh,the term Kinderhook and the faune of the
entire Kinderhook group i1s discussed as a unit in the papér.

Weller, a8 had Keyes and Rowley in their study at Louisians,
came to the conclusion that the Kinderhook fauna was Devon~

4an in age;-and that while it 1is not equivalent to the

, 23
Chemung of Wew York, is really contemporaneous with it.

20, Meek, F. B. and worthen, A. H., Illinois Geological
- . Buprvey: Vol. I, p. 108-110, 1866, :

21. Shep&rﬁ, E«'M;, A report on Greene county, WMissourl
Geologleal Survey: Vol. 12, Pt. 1, p. 13-245, 1898,

22, welier, stuart,5k.01rcum—insu1ar Paleozoic fauns,
Journal of Geology: Vol. 3, p« 903-917, 1895.

23, Ibid, p. 916, 1895,
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The follbwing year this conclusion was refuted very

successfully by Williams, who proved conclusively that the
24
fauna 13 Carbeniferous in affinitiea rather than Devonian.

Williams made few contributions to the suudy of the chouteau

limestone and this is the most important one, but 1t alone is
invaluable. This paper caused the change in opinion already

mentioned as to the age of ﬁhe hinderhook group. Weller also
was convinced of the‘carboniferous age of the series, for in

his pépar oh‘"Tﬁe elassificatién of the Mississipplan Series"
publisked in 1898, he Includes the Kinderhook group or series
as tho basal ﬁamber of hls Missiasippian. |

’ Two yeara'iater; Wellex publishad the first of éﬁ im-
. 26
,portant seriea of studies on she Kinderhook formations.

These studies were probably a direct result of the recognition

of the Pact that the Kinderhock fauna is not = single fauna
27 ‘
but is camposed of several faunas. Although no certain one

 of th@ae eﬁudies wag concerned with thé fauna of the Chouteau

24, Williems, H. S.4 On the Origin of‘tha Qhauteau.Fauna,
Journal of Geology:,Vol. 4, p. 285, 1896.

- 285, Weller, Stuert, Classification of the ¥ississippian Series,'
Journal cf Geology' Vol. 6, p. 303-314, 1898.

26. Weller, Sbuart, Kinderhook Faunal Studies.
I. St. Louis Academy of SOienee.
- Tr. 95, pe 9wBlytl880¢7
1II, St. Louils Academy of SQience:
IXI. 8%, Louis Academy of Science:
. Tr. 11, pe 147<214, 1901,
I¥., St. Louls hcademy of Sclence:
Tr. 16, p. 435-471, 19086.
V. Geologloal Society of America:
Bull. 20, p. 265-332, 1909.

7. Waller, Stuart, Kinderhook Faunal Studies I, 8t., Louils
Academy of Seience: Tr, 9, p. 9, 1889, L
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limestbne,’thé genersl relations of the Kinderhbok sergéﬁ
were much better understood after their publicatioh. ‘GOre
relations on the basis of fauna mainly ére made in/these
papers between various members of the Kinderhookyéi different
localities. New genera and species typical o/ the Kinderhook
and some of the Chouteau limestone are desoribed. A gort
discuasion ‘of the Chouteau limestone 1s included in the study
‘of the Fern Glen fauna?a In this discussion, Weller points

‘éut partiéularly thaf the‘Chcuteau.limestone ¢annot be re-
gafded alwaya és mérely the uppermost membér of the Kinderhook
aeries* In central Missouri it actually comprisea most of the
Kinaerhouk series. See Table II. Up until this time much
error 1n the use of the word Chouteau has been prevalent,

part of itvbeiﬁg &ué.ﬁo the above fact which was not under-
atoéd. By bis faunal study of the Kinderhook, Weller cleared
“up many pointa of stratigraphy and of correlation which had
troublaa students of the Kinderhock for yeara. He had attempted
‘earlier to eﬁrrect the sequence of Kinderhook formationa in

- southern missauri a8 describedAhy Shepard?gand thase faunal
studies praved that his earlier 1n$erpretatlon had been es-

- 30
eentially correct,

28, %eliar, Stuart, Kinderhook Faunal Studies Vv, Geological
Society of Amaricat Bull. 20, p. 321-322, 1909.

29, ghepard, E. M., 4 Report on Green county and the Ozark
uplift, Missouri Geologleal Survey: Vol. 12, p. 13, 1898,

30. Weller, Stuert, Correlation of the Kinderhook formntions
of Southwestern Missouri, Journal of Geology:, Vol. 9,
p. 130-148, 1901. | '
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sznce the publication of the faunal stud§§aw6f weller,

1ittle mention has been made of the Chouteaun limestone in
1iterature, elthough in esome of the more recent cowmty reports
of the ﬁissourip&urvey,;it:has beén deseribed in those eouﬁties
where it occursfl '

 In 1916, Keyes adﬁed two contributiona ta the 1itar~
ature. One of these articles ig more or 1ass a review of
material already published on the Ohouteau 1imest0na?2 The
“other 1s the beginning of the 1nvestigation & en interesting
problém,‘the determination of the extent of the Chouteau fauna
outside of the ﬁiasauri and I1linols areas and of tk@ Kinder-
hook fauna throughout the w0r1§?

' The folloving year, Raymoga"ﬁp Hoore, then a.étuﬂeﬁt
under Weller at Ghicégo, wrote a thesis on‘"Tﬁe,Stratigraphyv
of the Kinderhook group in western Illinois and HMissouri”
in which the Choutesu limestone was of course included. This
- peper was published in abstract only::)4

| Weller made one more very important contritution to
the litersture concerning the Chouteau limeﬁtohe, ina
monograph on the wissiasippignavbrachidpods are included
- 31, Rowlay, R. R., Geology of Pike Gaun y, Miasouri Bureau

of Geology and Mines: Vcl. 8y {2), p« 36, 1907.

32. Keyes, C. Re.; Terranal affinitieﬁ of the Original

Choutean 1imest¢ne, Iowa Academy of Sclence: Pr. 23,

p» 113, 1916, |

53, Keyes, C.g,, vide aveal extent of the Gnoutaau limestone, .

"-8cionca, NP, Vol, 44, p. 68, 1916.,

34. Moore, R« C., "The stratigraphy of the Kinderhook group
In western Illinois and Missouri," Illinois Acadamy of
Science: Tr. 9, p. €11, 1917.



plates and deseriptions of all of the important fossil species
to be found in the Hississippian rocks of the 1nterior, in-
cluding those of the Chouteau 11mestone?5 To any atudent of
the Chouteau fauna this book 1s an invaluable reference.

=The most recent mention of the Chouteau limestone has
5een madetby G;eger in "The Devonian of central Missouri®
1mhera he gives gections of the Chouteau at several 1ocalities
where it cccurs juat abave the Devonian?s in a bulletin pub~
1ished by Branaon, a general summary of the relatiens and

37
characters of the chouteau limestone of miasouri is given.

35, Weller, stuart, Monograph of the wississippian Braahicpoda '
“of the Mississippi valley basin, Illinois Geological
Survey monograph I, 1914.

36. Greger, D. K., Devonian of‘céntral Missoﬁri, Amerioan
Journal of ﬁaience- Yol. B0, p. 20-24, 1920,

37. Branson, Be B., Geology of Hlssonri, Hissouri Uhiversity
- Bulletin 19, No. 156, Pe 66, 1918.



CHAPTER IIIX

. THE .CHOUTEAU LINESTONE OF THE
" THESIS ARFA

Definition
| The Choutesu limestone of central lissouri may be de-
fined as a buff to blue, fine-grained, dense, hard limestone
from 30 to 50 feet thiclk. It ocours in thin irregular beds,
and conteins a characteristic Kinderhook fauna. At some
1oéalitiés~this formation is divided into en upper and Lower
member, "‘ o

| Immé&iately-everlying the Chouteau ;1mestone is the
Burlington limestone. The latter 1s a massively bedded;
coarsely erystalline limestone, end is easily identified
by the abundance of erinoid remains of which 1t is mainly
composed. | | .

- The Chouteau iimestone rests conformably upon the Phelps
formation which is a thin and varisble bed of light green
sandstone that atvsome'placea grédes into a conglomerate of
tﬁe aamekcalevo | |

Areal Extent

The Chouteau limestone crops out along the eastern edge
of the Searped and Sprihgfiéld plains. The outerop forms an:
ieregular narrow belt around‘tha edges of these upland areas
and is never more than a mile or two wide in an east-west |

.«@irection.
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The Chouteau limeastone can be traced southward from
chouteau Springs in Cooper: county to Weableau in Eickory
county. Outerops occur in southern Pettis, eastern Henry,
southern Benton, eastern St. Clair, and central Hickory
céunties. See Plate I11.

The uppey member 1s absent at the Flat Creek exposure,
at Leesville, and at Warsaw. It is present, but not well
exposed at Avery and Geréter. The lower member is present
at all of the localities. |
Deacriptiaﬁ )

The Choutesu limestone of central Missouri consists
ofltwa'ﬁemberso The upper of these is a buff colored,
magsively bedded, magnesian limestone which is usually un-
fossiliferaus; but which contains cherty concretions, geodes,
~and veins of caleite, or nodules of iron pyrites. This mem-
ber is muéﬁ typienlly developed near Sedalia and is locally
known es the Sedalia 1imestone;1 ‘ '

The lower member is a blue to buff, fine-grained, pure,
and highly fossiliferous limestone vhich oceurs in thin
irregular beds. Eumerous shale partinga are usually present
and irregular lenses or bands of chert ave commoﬁ.‘

Outerops of the chouteaﬁ limestone are extremely aif-
filoeult to find. It usually oécurs at the basé of nearly
vertical cliffs formed by the weathering of the massive
Burlihgton limestone, and is often covered by the talus slopes

1. Moore, R. C., Stratigraphy of the Kinderhook Group in
wegtern Illinaig and Missouri - unpublished manuscript.
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formed from the large amount of chert weathered out of the
higher formation. Where the Chouteéu lirestone is the sur-
face formation, it forms low rounded hills or benches with
, a'deep soil covering. |
The Chouteau limestons decresses graduvally from 60-70
feet in thickness in northern Pettls county to leas’thaﬂ
20 feet in central Hickory county.
| Before tracing the Choutesu limestone southward from
Sedalis, the type lacgliﬁy at Chouteau Springs:anﬁ the
ﬂisséu?i, Kansaé‘andﬂT&xas quarry ot SWQeﬁey,ware vigited.
A,descriptinn e? the seotliong obaerved at those placea is
~included in tha text for purposes of comparison and correl-
‘ation w¢th other sectlons found.

sectiom at chouteau Qprings - At Ghouteau Springa both

menbers af the Chouteau 1imesuone are present, the formation
reaching a total thiekneaa of 70 feet. The upper member is
the typieal buff colored magnesien limestone and is barren
of fossils. The 1@wef member, however, is extremely fossil-
iferous. | | -

"iny’thé lover beds of the upper member and a part of
the 1l er member were observed by the writer, and the nature
of tho contacts is not known. These beds have been fully
desoribed by_SWallow.l

Section et Sweeney - South of the type locality, at Sweeney,
‘over sixty feeﬁ of Choutaau limestone is expoeed in the face
oﬁ the Miasouri, Kansas and Texzas guarry. The beds are similar

l.8wallow, @. C.y lst and end Annual Reports, Missouri Geol-
agieal Survey, p. 191, 1853,



| 24,

- of those at Chouteau Springs, but can be obgerved more in de-
tail than &t the type 1oca11ty where the only exposures are '
scattered along the atreanm beds.

The upper © mcmher is 37 feet thick., Although it is
usually unfossiliferous, sone highly fossiliferous shale
partings of.l/é to 1/2 inck in thickness were found between
the massive 1iﬁe5téﬁe bodas. Here the upper member passes
Quick1* intﬁfthe lower one. |

| Tbe 1ower ﬁember is made vp of a number of bada of
varylng character, the unner ones charactarized by shale
partiﬂgs and a somewhat magreﬂzaﬁ ‘composition, the lower
ones by the presemce of chert seams end lenses, and a more
mnssive beﬁdinga The lower beds are senarated from the dove
coloré& ﬁcvonian linestone by 2 to 5 incheslof Phelps savdatoneo

Section at Sreeney MissOuri B
. ' Feet Inches

Burlinrton 1imestaqe~‘ S
Limcstane, bluvish-gray, coaraely crysta1~
1lne, crinoidal, very messively bedded 35

Limestone, light blue, magnegian, middla : .
part shaly = , 5 6

ueaalia limesgtone:
Iimestone, 1light blue, magnesgian, fine- - :
gra%ned,‘vevy massive, chert in bands - 37 = 6

Chouteau limestone: : ‘
Limestone, bluish drab, slightly mottled.
gompact, with sharply conchoidal fracture.
Beds thin, nodular, separated by wavy
shale partlngs 2

Limestone, drab, fine, granulspr, fracture
sub-conchoidal, beds rether massive,
glightly magnesian T 3 3

Iimestone, bluish gray, compact, with

sharply concholdal fracture, with thin

nodular beds, chert 1n discontinuous bands. ‘
Persistent shale peam 3 ft. 9 in. from base 8 9

1. ¥oore, R. C., Stratigraphy of the Kinderhook Group in
western Illinois and Migsouri - unpublished manuseript.
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Chouteau limestone (contd.) N Feet Inches

;‘Limestone, grayish brown, fine granular,
mottled with small elongate patches of
dark bluish gray, probably orgenic in
origin, Chert seam at top. ) | 1 7

Limeatone, brownlsh drab, darker than above,
dense compact with sharply conchoildal
. fracture. Thin uneben layers with wavy
shale pertinge, occasional caleite veins :
end £illings. . 1 5

Limesﬁone, brownish gray, fine~grained,
dense, rather massively bedded Persistent
chert band at top. C - 2 8

Limestone, light buff to gray, fine grained,
characterized by rather uniform, even beds,

2 to 6 inches in thickness which are sep~

arated by thin shale parting. Persistent

prominent shale banda at top and bottom. ) .6

Phelps sandstone: o
sandstone, light green, calcareous, shaly, B
rather uniform texture and very persistent 1 2

. Devonian limestone: -
' Limestons, brownish drab, very compact,
dense, with sharply conchoidal fracture,
massive. A lighter, more dove-colored
rock than the Chouteau limestone. . )e

Section a%'nreaden ~ West of Sedalia, near Dresden, the

Chouteau limestone was observed along the banks of Big Muddy
Cresk. Both members are present and are typleally developed.
The top of the upper member 1s very cherty hers, and a speaial
feature of interest at this locality is ths presence of many‘
large chert geodes filled with crystalline caleite and &
tarlike aubstanée resembling petrbleum‘reaidué. The upper

6 to 8 feet of this member was observed underlying 2 feet

cf red soil containing numerous faasil aorala and a large

' ameunt of chert. A little to the north of this exposure and

,at & higher elevation ig an outcrop of Burlington limestone.



An outerop of ﬁhe lower member of the Chouteau lime-~
stone occurs at the base of the same hill near the top of
which the upper member is exposed. Only 8 to 10 feet,df the
lower member crops out in the bed of the stream, the rest being
covered by slide and soil forming the hill slope, but it is
probable that nearly ite maximum thickness is present here.
The lower member ig a dense hard, fine-grained limestone weath-
- ering tq a~huff}br gray, and resembles véry closely similar
outcrops in the stream beds in the vicinity of Choutesu Springs.
411 of the lower beds exposed are very fossiliferous. The fos-
1sils, as are those at Chouteau Springs, are filied with erys-
talline aalcite,‘sotﬁhat they often break along the calclte
cleavage planés/when an attempt is made to extract them from
the émrrounding harder rock. The section at Dresden is as
follows: | | |

Séction at Dresden
Feoet Inches

Burlingbon limestone: ‘
Limestone, blue, coarsely erystalline,
even~grained, composed of crinoid remains 5 e

Ghoutesu limestone:

Upper member: :
Limestone, hard. flinty, buff to blue with
very cherty portion, The top beds contain
large chert nodules filled with eryatal-
line caleity and a tarry substance resemb~
ling petroleum residue. Fogsils absent 68

So1l | - . 20.25

Lower MNember:
Limegtone, hard, pure, blue to gray, in
thin irregular beds. Highly fossiliferous
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 Seetion en_Fléf Cresk - Eight or nine miles south of
Dresden, on Flat Creek, is another outerop of Choutesu lime-
ston¢.  Only the 1bwer two or three feet of the lower member
is exposed, overlying the same Devonian limestone that is
present at Sweeney. The Phelés eandetone1gés not observed,
but as it is generally very thin 1n‘this>part of the 60untry,
it is prababiy'coverea by the foot or so of soii which sep-
arates the exposed beds of the Chouteau limestone from the
top of the Devonian limestone. The lovest beds exposed are
veﬁy hard, &ense and blue, and'aré fairly fossiliferous,
althaagh‘tha fogsils are not g0 abundant as at Dreeden.: Above
these lower blue beds is exposed a foot or so of gray, ¢oarse~
grained limestone conbaining an sbundance of c¢rinoid stems.
Superficially these beds appear to resenmble the‘Burlingten
limestone. Upon closer\examinatian,;however, they ere seen to
weather inte thinklaminae, which is not characteristic of the
Burlington. The limestone is also not so coarsely crystalline,
aﬁﬁ the erinoid remains ere finer and smaller than those present
in the B&rlingtan limestone. These beds are much spfter than
the other beds bf the Chouteau limestone. The sectlon expoaed
ankFlat Creek is as follows: ‘

Section on Flat Creek
Feet Inches

Choutesu 1imestone-'
Limestone, gray crinoidal, with poorlv
pregerved foasils

Two beds of hard blue limestons in thin beds 3
One foot of soil (covers Phelps 8s.7) 1

Devonlan limestone:
¥assive, dove-~colored rock, with extremely

sharp conchoidal fracture. (Qaleite
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Devbnian contd. o Feetlznches

erystals scattered ﬁhrough it, No fossils.
- Only top expozed . f

Section at Leesville - Because of the low relief in the

‘rsgion juat seuth“&£:8eaa11a, outerops are extremely difficult
to f£ind. %aat of the country ias very level the soil deep, and
the str@ams aelﬁam cutb through this soil mantleo ¥o other out-
¢rop of the chauteau 1imestone wag found until Leesville,,15
miles to the south@eat, was reached. This outcrop is in the
valley“ef'Tebem;Cvaek, at the‘base of a:Burlington Bluff. Only
a small part.df the &ectiﬁnvis.axpaseﬁ,'and this 1s found in
several scaﬁtered outerops.

Two and & half feet of the upper beds of the lower member
ave exposed at the bésa'af the bluff. The bottom of the Burl-
ingtﬂn is marked here by a masaive yellow'leﬁge containing an
abunﬁance of typieal.Burlington brachiapcds. The green shale
helaw was not ohserved, but a foot of soll 1ntervenes between
the yellow Burlington limestﬁn@’&nd the exposed portion of the
 Chouteau limestone. The Chouteau limestone exposed is part
of the ubper~mmet beds of the lower mambef, the upper member
being entirely absent at this locality, The beds exposed are
‘of an extremely hard, brittle, fine-grained blue limestone in
the characteristic %rragular'thin beds. Well preserved fossils
are sbundant, although rather difficult to extract because of
the extreme hardness of the rook. BEast of this exposure, in
the bed of a gully five feet lower, sbout two more feet of the
limgetone»cropslwut. This bed is of a hard, dense, blue lime-

atone with ean abundance of chert in bands and lenses as is
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presant.in the lover beds at Sweeney. Although so 1ittiau

of thﬁ section iﬁ’expeseﬁ, it is extimated that at least
.lsuzo,feet of the Chouteaﬁ limestone is present in this re-
gion. The lower contact was not found, but the beds observed
Bre typicalyof ﬁ&e Choutean ligestoné,of the region to the
north; and it is highly probable that the lower member is '
developed hoare to nearly its average thickneqs. - The sactién
- ab Leeavilla foilows* -

Sectlon at Leesville

Feet Inches
Burlington limestcne~ ‘ |
Typical gray Burlingbton 1imestone in a bluff
face. Lower 2 feet a heavy yellow 1edge .
with numerous fossils o 10
Soil (Green shale nct observed) | 1
Chouteau limestone:

Limestone, hard, blﬁe With sharp fracture.
Possils well. preserved and fairly numerous = 2 6

8o0il . S . 5
Hard, bluallimestone with abundant chert
in thin irregular banda, metallic ring to
woathered fragments _ 2 6
o seil P .

Limestone, hard, blue, fossils rare, o
fracture sharp . \ 1

'~Gray, crinoidal limestone

Section at Warsew - Two exposures of Chouteau limestone

were found at VWarsaw, ten miles or 80 east of Leesville. One

of these exposures at Laird's Bluff southwest of the town of
Wdprsaw, is thé'most camplete section of the lower member found.'
Here it was possible to study the‘chouteau 1imestone bed by

bed and to obtain a complete fauna.
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Forty or £fifty feet of Burlington limestone forma a
nearly vertiaalybluff'at the foot of which is a comparatively
gentle slope to the river. The base of the Burlington is
marked here as at éwéeney and Dresden by two héavy ledges of
a very hsrd, dark, siliceous limestone divided by a foot or
more of green shale. The upper bed is light blue to tan gray
in color, thinly bedded, and contains' numerous shale partings.
Twe prominent chert bands are present, one three foet below
the top, the other at the basse of the bed. A persistent shale
band was noted four feet below the top of the bed, the entire
thickness of the bed being 5 feet.

Below the chert band the limestone changes rapidly. This
‘is the no st fassiliferoua part of the entire eectian,vand also
contains the most representative Chouteau fawa. In lithology
this be&"alséfrasambles most elosely,_the typical lower beds
at,choutaauéﬁprings,iaﬁd at @resaan»‘ The limestone is lighter
in color th%ﬁ at those gl&cea, gpproaching a blue-gray, but
is very fine~graineé, dense and hard with a sharp fracture.

A fairly persish&nﬁ'ﬁﬁala band occurs one foot above the bottom
of the bed which attainsg a thickness of 4 feet. A chert bandv
marks its lcwer limit. :

The bed immediately below exhiblts great variability.

It is a fine grainedg‘ahaly limeptone varying c¢onsiderably in
hardness. Cherty concretions in irrvegular lensing beds are |
presant,,and shale partiﬁgs aere numerous. The linestone is

deﬁse,‘fine~grained,‘dark in color"and containg no fosslils.
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Seversal irregﬁlar beds follow in which shale partings
are numerous. The 1imsstone also is high in shale content,
and chert bands are not uncommon. These beds are sparsely
fossiliferous.

The neit Serieé of beds is distingulshed fram the rest
of the seotion by their erinoidai character. The limestone is
" blue gray, orinoidal, massive, and with numerous ghale part-
ings. These beds weather into thin laminse and are similar
té the gray crinolidal beda‘found southweat of Sedalla,

The two lower beds of the section are of dark, fine-

- grained, blue 1imestaﬁe‘apd have the same‘general appearance
ag the lower blué beds aiso éﬁserved at Flat Creek. The
 bottom bed is iron steined, and the fairly abundant fossils
are highly oxidizéd._ The lowest bed rests upon 1 to 1-1/2
inches of light green shaly sandstone, the Phelps sandstone.
Below the Phelps is a massive gray aiiiceous limestone of
probably Ordovieian age. The sectlon at Warsaw is as follows:

Seetion at Warsaw
Teet Inches

Purlington limestone:
Crinoidal, coamrsely crystalline, very
fossiliferous 40-50

¥assive limestone, very hard and dense,
blue to tan, fine grained. Typical
Burlington foasils. : 2-3

Green shale | 1

Bed 1 - Massive limestone, same in appesar-

ance as bed just above the green shale.

Fosslls are mingled Burlington and Chouteau
species. Transition bed. 2-3
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Chouteau limestone: Feet Inches

Bed 2 - Irregular thin bedded limestone,
~shale partings common. Limestone tan-gray,

fine grained, dense 3
Persistent chert band of dull blue to tan. ‘
Fossiliferous | -4
Beds 3 and 4 - Tan-gray limestone, fine

grained, sharp fracture 8
Shale band 1
Hard, tan-gray limestone, very fine grained, ,
dense, with sherp fracture 6-10
2nd chert band 3

Bed 5 - Tan-gray limestone, irregularly bedded,
very fine grained, dense, hard, shaly in some
beds. Fossils sbundant and most characteristic
of the Chouteau fauna. 4

Chert band 3 o ' 3

Bed 6 - Fine grained, shaly limestone, vary-
ing in hardness. Contains cherty concretions
in irregular lensing beds. Shale partings
numerous. Limestone very dark, dense and

fine grained. No fossils,. 3

Beds 7 and 8 - Very muddy limestcne, fine

grained, soft. Fossils scarce - 3

Fine grained, tan limestone, harder than _ .

the bed above 2-1/2 to 3 ft.

Chert band 4
Bed 9 - Blue limestone, fairly hard and

dense. In thin uneven layers 3

Red 10 - Tan<gray limestone, very similar

in texture to that in Bed 9. 2 to 2-1/2 ft.
Thin bedded nodular limestone, 1iyht colored,

soft muddy S §

Bed 11 ~ Crinoidal limestone, but denser

than the Burlington. This varies quite

markedly in amount of erinoidal matter

present. Tan to blue, massive 1
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Feot Inches

Thin shaly layer
Crinoidal limestone - 2
Shaly layer |

Dense orinoidal limestone ' 1
Shaly layer“A

Limestone, light to dark, blue, dense,
very hard, sharp fracture 1

Prominent shalsband

Bed 12 ~ Limestone, gray, medium gratin, '
dense, less orinoidal then the bed above . 4-1/2

Bed 13 - Massive limestone, dark gray,
dense, slightly crinoidal 1
Chert band | :

Cherty limestone, very hard, fracture sharp. ,
Fossil from this and Bed 12 highly oxidized 1 to 1-1/2 ft.

Phelps sandstone: ,
Thin band of very fine grained, light green
- smdy shale. Varies in thickness | 3

,Qrdavieian limestone:
'~ Masslve gray sandy limestone. Very

siliceous ) . 1

Section at Avery ~ At Avery; about 7 miles due south of

Wargsaw,; five on six feet of the Chouteau limestone was found
exposé& on the banks of Pomme de Terre River. The full section
1s present but all of it is not well exposed. |

| The beds exposed are the three lower beds of the lowen
member. The battom.cne is a masplive ledge 2 feet thick, of
a dark blue t6~reddish limestone which is fine gralned and
hard, and breaks wiﬁh a conchoidal fractures, Above it is
anothér masgive ledge of similar ﬁexture and appearance. The
third bed is of gray to buff crinoidal limestone weatﬁering
i thin laminas. These beds correspond to the lower beds at

Warsaw and at Flat Creek.
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The lowest bed résta conformably upon the Fheipa sand-
stone which here consists of a green shale, sand, and con-
glomerate successively énd is much thicker than is usual
‘farther north, The section is as follows. .

Section at Avery
: Feet Inches

 Burlington limestone
Chouteau limestone
Lewer QOber~
Yellow erinoidal 1imestone, very .
- gsharp fracture ‘ 6

~ Gray, crinoidal limestone, weathered
in thin layérs. ‘Green coloring in

pleces. | | : 1-1/2
Massiva ledge’ o ‘ 1-1/2
Chert band

Hassive llimestone, blue, hard, dense,

conchoidal fracture 2

Phelps‘sandstone:

Green shale, 1ight - | ’ 6Ma1t
Gonglomerate, 1ight green sand matrix 12-14

Sandstone, white and mottled green ?

Section ét Gerster ~ At Gerster 12-14 miles southwest of

Avery, the Phelpé sandstone and Chouteau limestone are surface
formations, the width af outerop of the two being possibly
1/2 mile wide. Southwest of the town of Gerster and where the
Collins road cfosaea Weableau Cresk, there‘are 20 feot of
Chouteau limaatone between the base of the Burlington and the
top of the Phelps. These beds are not well exposed, but are
very similaryin appearance:to those found at VWeableau, whilch

are described in the next paragraph.
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section at Weableau - At Wemblmeu about 25 feet of Chouteau
limestone 1s exposed. AThe upper 18-20 feet of thisa 1s hard,
buff colored, magneaian limestone. Most of 1t is unfossilif~
erous with tha exception.cf the uppermost bed which contains
an abundance of fossil ccor&ls of only one species. These
massive beds grade slawly into the lower 1rregular thin bada
~of gray to ‘blue, hard limestone occupying the lower 6 or 8
feet. of the seetion.} The gradation is accomplisbed by an
inerease in the shale content of the lime, an: apparent gradual
lessening of the magnesian content, the ‘apperrance of numerous
erinoid fragments, the appearance of chert in: irreguler bands,
and a rather rapid éppearaﬂee of a fossil fauna which here
conglsts. mainly of pentramitea and crinoids.

Theaa laver beds consist of thin bedded shaly limestone

‘ with numerous shale bands and some chert in bands. The lower
contact is not expcsed but the total thickness observed is
chut 25 feet. ?rqbably only a few feet were not exposed,
ﬁaking ths»seetion‘as much as 30 feet in thickness. Ths
folldwiﬂg section is exposed:

Section at Weableau. :
i Feet Inches

Burlington limestone:

Typical crinoidal Burlington limestone 4-5

‘Bluish gray muddy limestone at the

base of the Burlington 1 11/e-2
Shale, gray to green 2

Heavy ledge of llimestone, same as above
shale in appearance 1 1/2~2
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Feet Inches

Chouteau limestone:

Upper Hember: ,
Denge, hard, buff-colored limestone, with
conchoidal fracture. HNumerous calcite
geodes and veins common. Unfossiliferous
except for the top bed which contailns ,
numerousg specimens of one species of '
small coral ; 18-20

Leuer Hember:
Thin bedded limeatone of transitional
lithologic character

Shaie band

Uassive ledge with numerous pentremites 3 1/2-4

Chert band

Beds of gimilar character, slightly ‘

herder _ 2-3
Summery - A gtudy of the sections jJust described indicates

vseveral progressive changes in the character of the Chouteau
1imesnone,\ The most noticeable of these 1s the decresse in
thieknesa from aorth to gouth. This decrease is indicated
in the following tablo. |

Choutesu Springs ' : 70 ft.
Sweehey _ | 60
Dresden 30-40
Flat Creeck - |
Laesvillé 20-25
Warsaw S 35
tvery ‘ 25-30
Gerster | 20

Weableaun 25«30
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This thinning takes place through a gredual decreasé,
agd that of the lower member at least is due to the originai
deposition, and not to later erosion. At Leesville and
Warsaw the beds presant all appear t0 belong to the loweyr
member.  There is reason to believe, however, that the entire
section at Warsaw does not belong to the lower member, bub
that the épper beda which contain a slightly different fauna
may,belong to the bottom of the upper member, or represent = -
transition beds between them. The absence of the full section
may be due toserosion. | “
| There is & gradual increase in shale content in the
lim69t0n3;~ The mudﬁy appe arance of some of the beds increases
southward and mﬁre beds teke on this aspect. At Gerster and
Weablaau'ﬁhe aﬁtira furmaticn is shaly.

The lower beds»bacome lighter in color near the southern
éxténsipn of the 1ime§tone. due to this chénge in shsale content,
and more beds become ¢rinoidal.

The sections correlats fairly well,épartionlariy the
lower hedé; those beﬁﬁ,hévimg similay 11%&010@10 eharacterj
usually containing similar faunas.

Structure q

Like all of the formetions on the northern slope of the
Ozark highland, the Choutesu limestone has a regional dip to
the north, In ?ettis county it outerops at about 750 feet but
farther south it occurs at a slightly higher elevation. At
mos% places aﬁly this slight regional dip affects the beds,
which appear to be practically horizontal.
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In the region about1Weab1eau and Gerster some exceptional
local dips were observed, the éne at Veableau amounting to
nearly 15 feet to the northwest. The strata also dip north-

- west at Gerster and at about the same anple. Farther north
the formtion is ent 1rely unaisturbed.

- The formatlon is wedge shaped, thinning gradually from
50-60 feet at Chouteau Springs to 1ess than 20 feet at Cerster.
- Thig amounts’ tﬂ a decvease of about 10 inches per mile.

The upper mﬁmber is massively bedded and contalns
‘geodes of calelte and cherty concretions, while the lower
member oceurs in thin irregular beds and ¢ ontaina lenses and
bands of chert and cherty concretions.

Stratligraphic Position

The Chouteau limeatone is the principal limestone of
the Kinderhook group, which is lower Mlssissippian in age.
InAcentral éiasauri, the formation comprises 21l of the Xin-
derhook group, except that represented by the Phelps sandstone
at the base. The Choutean limestone rests conformably upon
the Phelps sandsbone which in turn shows progressive overlap
in its relation té yaﬁnger beds. The top of thefChouteaﬁ
1i$estone is se@araﬁéﬁ from the Burlington limestone of
eérly Osage time by an unconformity marked by a light green
shale. These relations remain constant throughout{central

Missouri. See Plate 1IV.
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|  CHAPTFR IV |
THE FAUNA OF TUE CHOUTEAU LIMESTONE

In making a study of the Chouteau limestone, it was
1o¢ated in‘the field mainly by 1ts stratigraphic position,
1ithology, and general appesrance. A careful bed by bed
collection of fcsaixs was made, however, at each of the
localities described in Chapter III. The purpose of these
collections was two-fold: Firsi, to study the fauna of the
Choufeau limestone in general throughout the area, and, second,
to mﬁke a‘eomparati?g atudy of the fauna of the Chouteaun
1limestone found at the various localities, and for purposes
- of corralation; ‘ ’_ ‘ ‘ '

When the specimens had been identified, it was found
that the faunal observations checkeé.wiﬁh the field obser-
vations as to the identity of the limestone studied. Each
of thé faunas etudieﬂ was made up hainly of typical Kinﬁérhook
specles, an&'eantainéd at least some of the specles which sre
considered és heing.peculiar to the Chouteau limestona, An
axaminatian of tha,following,faunal lists will verify this
opinion. ‘ |

- Fauna at Dresden

The following species were obtafhed at Dresden:

Streptorhynchus tenuiocostatum
Chonetes genleulatus ‘
Productus ercuatus :
Rhipidomella missouriensls
Sehizophoria chouteauensis
Camarotoechia tuta Miller
Camarotoechis chouteavensis Weller
Shumardella obsolens IHall
Dielasma chouteauensis

Spirifer lousienensis
Brachythyris peculiaris Shumard

Reticuloria cooperensis
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All of thésé species are common Kinderhook species.
Camarotoechia tuta and Spififer louisienensis are the only
ones which range upward into the Burlington, while a number
of the species, as Streptorhynchus teﬁuiccstatus, Sehiz-
ophoria chouteaueﬁsis, Camarotoechia chouteauensis, Shum-
ardella obsolené Hall, Dieiasma chouteauensgis and Brachy-

thyris peculiariskare limited to the Chouteau alone.

Fauna from exposure on Flat Creek
From the two lower beds of thé Chouteau limestone,

’ partly expasea on Flat Creek, the fcllowing fauna was
 0011aated*

Leptenae ? (young) sp.
Productus ercuatus
Productella sp.
Rhipidomella sp.
Shumardella obsolens Hall -
Shmardells miscouriensis
Camarotoechia choutesuensis
Spirifer op.

Spirifer lounisianensis

‘Fauna ot VWarsaw

The most complete fauna wes obtained from the ex-
posure of Chouteau limestone found at Laird's Bluff near
warsaw. The species found are:

Lepténae annloga (Phillips)
Schellwienella crenulicostata
Streptorhynchus tenuicasﬁatum
Chonetes logani

- Chonetes glenparkensis Veller
.Chonetes burlingtonensis
Chonetes geniculatus
Productus sampsonl Weller

- Productus sedaliensis

- Productus arcuatus
Productus ovatus

“Productus blairi Miller
Rhipidomella sp.
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Schizophoria sedaliensis
8chizophoria chouteauensis.

. Camarotoechia choutesuensis
Paryphorpynchus sp.

- Rhynchotetra caput- testudinatus
Rhynechotetra ovatum
Shumardella obsolens Hall
Dielasma chouteauensis

- Dielasma fernglensnsis Weller
Spiriferina subtexta White
Spirifer osagensis:

Spirifer missouriensis

Spirifer latior

Spirifer platynotus

Spirifer gregeri

Spirifer louislanensis Rowley
Brachythyris chouteauensis
Brachythyris pecullaris (Shumard)
Syringothyris typus

‘Syringothyris sp.
Spiriferella ? schucherti
Reticulaeris cooperensis
Cliothyridina glenparkensis?
Composita? sp.. :

All of the species 1isted are Kinderhook species except
Spirifer gregeri and Spiriferella schucherti which are lower
\ Bwrlington speeias; Spirifer éregeri is often found in thé
Chouteau limestone, however, and Spiriferella schucherti
@as found in the top bed which contains e mingled Burling-
ton and Chouteau fauna. The species mostchmmon or peculiar
'to the Chouteau 1im@stone’are nearly all present.

Fauna at Leeaville

Only the upper beas of the lower member of the Chou-
tesu limestone are exposed at Leesville, but a fairly re-
presentative fauna was obtained as follows:

Chonetes logani

Chonetes glenparkensis weller
Productus sedaliensis
Rhipidomella? diminutiva
Tustedia circularis Miller
Shumardella obsolens Hall
Spirifer louisianensis
Brachythyris peculiaris
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Syringothyris sp.
Reticularia ¢cooperensis

again a typieal Chouteau fauna, and compares

favorably with the fauna of the beds at Warsaw.

Fauna at Avery

The beds at Avery belong to the base of the Chouteau

ylimeStcne. “The following species were collected there:

Leptenae sp. (analoga)
Chonetes loganivt
Chonetes sp.

Chonetes burlingtonensis
Chonetes glenparkensis
Productus arcuatus

~ Productus sp.

This ias

Productus sampsoni
Rhipidomella sp.
Schilzophoria % chouteauensis
Camarotoechia chouteauensis
Shumardella obsolens Hall
Spirifer platynotus \
Brachythyris peculiaris
Brachythyris sp.

Beticularia cooperensis

also a typical Chouteaun fauna.

Tauna at Gerster

Fogsails

were much less abundmnt at Gerster, both in

‘numbers and in species. The specimens found are mostly small

and some of them are poorly preserved. The following fauna

wag collected:

Leptenae analoga

Chonetes burlingtonensis
Productus arcuatus
Productus sp. (n. sp.?)
Rhipidomella sp.
Productella concentrica
Cliorthydina ? sp.
Fumetria persastrialis *? Rowley
Camarotoechia choupauvensis
Shumaerdells sp.

Spirifer louisianensis
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Fauna at Weableau

At Weableaﬁ fossils are not abundant and those present
are poorly preserved, making identification difficult in
several cases. The follawing species were collected:

| Leptenae enaloga

Chonetes sp.
Productus aampsoni
Rhipidomella missourliensis?
Rhipidomella thiema?

- Shumardella missourienaig?
Spirifer loulslianensis
Brachythyris sp. ‘ 7

It should be noted that Leptenase analoga and Productus
sampsani, two of the fossils found most commonly in the basal
‘heds, are present in this fauna, and in both cames they were
80 well preserved thatktheir idénﬁity is unmistakable. |

- A comparison of phe faunas found at the different loc-
alities is shown in the following chart. Their range is
indicated in the column to the right. B8ee Plate V.

Comparative Study of the Faunas

A comparison of the faunas just described alds in a
correlation of the sections and also indicates the probable
existence of;certéin faunal gones. o |

A study of the distribution of the species at Warsaw
where the most complete fauna was found, forms a basis for

comparison with the less complete sections.



Comperison of Faunas Found °

Throughout Central Missouri.

Plate ¥,.

1. Range from Well@r,'qtuart, Fiss1391pp1an
Geol. Survey Jonograph I, 1913.
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The following chart shows the range of species found

at Warsaw.

1.2 3 5 11 12 13

Leptenae analoga x| x| x
Schellwienella crenulicostata
Streptorhynchus tenuicostatum ‘
Chonetes logani x
Chonetes glenparkensais :
Chonetes burlingtonensis x
Chonetes geniculatus o _
Productus sampsonl : » : X b4
Productus sedaliensis : ‘
Productus arcuatus
Productus ovatus
Productus blairi , ~ ' : ~
~ Rhipldomella sp, ‘ i b4 X
Schizophoria sedeliensis 1 '
Schizophoria chouteauvensis | x
Camarotoechia chouteauvensis :
Camarotoechis chouteauensis
- Paryphorhynchus sp. : :
Rhynchotetra caput- testudinatus X
Rhynehotetra ovatum Ll x
Shumardella missourlensis
Dielasma chouteauensis
Dielasma fernglenensis
Spiriferina subtexia
Spirifer osagensis
Spirifer missouriensis
Spirifer latior
Spirifer platynotus ' ~
Spirifer louisisnensis Rowley| xi{ x
Brachythyrig peculiaris :
Syringothyris sp.
Sgringothyris typus
Spiriferella ? schueherti
‘Reticularia cooperensis
 Cliothyridina glenparkensis?
Brachythyris chouteauensis
Shumardella obsolens Hall | X, X
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As indicated in the preceding chart, the fauna of the
upper beds at warsaw,is aistinguished bj such gpecles as
‘SchizOphoria sedaliensis,;Rhynchoteﬁra caput-testudinatus,
Rhynchotetra evétum, and Spirifarella? SGhucherti, whiéh are
not present in the rest of the section at the other localities.
Spiriferella? schucherti is a Burlingtan species and is found
in the uppermost bed only, which iz apparently a Burlington-
Chouteau transitiqﬁ Eed. Schizéphariavsedaliensis,}which is
an upparvdhouteau species, wés found rather abundantly in |

‘Bed 3, and is particularly interesting because it suggests
the possibility that tbese upper beds may be part of the
upper member of the Chouteau limestone although in general
| charactef the beds reseﬁbla most those of the ibwer member.
This wouid éxplain the apparent extra thickness of the 1ower
member at this locallty. These upper beds may represent a
limestone‘phase of the entire upper membar, or what is more
probable, only the lower part of it, the rest having been
érodéd_away‘befmré the deposition of the Burlington limestone.
| The most characteristic Chouteau faune is found in
Bed 5 and the fauné 6btaine@ from'it is also the most complete
found throughout the area. | |

The fauna of the 1ower beds is charaeterized by the
presence of Leptenaes analoga whigh ia quita cammon, and by
Produdtﬁs aaﬁpsani. "herever the lowermost beds were exposed,
these species‘wera‘found. yﬁltheugh Leptenae éngloga is given
as ranging throughout the Kinderhook and into the Burlington

| by Weller} it was found by the writer only in these lower'beds,

1. Weller, Stuart, Mlssissippian Brachiapoda, Imlinois Geolagieal
Survey Monggraph I, p. 52, 1915,



48,

 and apparently does not range throughout the Lower Chouteau,
although it may appear again in other Kinﬁerhook formations.

Spirifer lonisianenéis ranges fhreugheut the éection :
at Warsaw and;was also found at every other locality.. It is
- one of the most common spéciee in;the Chouteau as well aé
having the longest raﬁge. Shumaraella obgolens Hall isg
perhaps the‘most common specles and algo occurs throughout
the secﬁicn.‘ )

A comparison of the fauna of the lower beds at all of
the lécalities aﬁ‘whieh they were exposed is shbwﬁ in the
following chart. |

Veableau

5

*****

Tarsaw
11,12 & 13
Avery

5, 4, B
Flat Creeck
Gerster

]
5
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Productella concentrica Lo i X
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Dielasma fernglenensis X |
Bumetria perstrialig ? Rowley, | ;
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Shumardelia missouriensis SR X7
Shumardella sp. - R
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PLATE VI.

CORRELATION OF SECTIONS
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Spirifer sp. V
Brachythyris peculiaris
Brachythyris chouteauensis
Brachythyris sp.
Reticularis cooperensis
Cliothyridine sp.
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On the basis of fauna as well ss }itholopy, correlations
shown in Plate VI were made between the sactions deseribed in

Chapter III.

¢

'Gampar%smn of Pauna with other Kinderhook Faunag

The fauga of the Lower Member of the Chouteau limestone .
of central Missourl as described in this report compares most
favorably with the fauraof the Sac or "Louisiana® 11mestone
of southwesterp Misseuri as desecribed by Weller?

Fauna of Choutesu limestone Fauna of Sac limestone

Leptenae analoga * - Leptenas rhomboidalis
Leptenae sp. o
Schellwilenella erenulicostata
Streptorhynchus tenuicostatum ‘

Chonetes logani Chonetes logani

- Chonctes glenparkenals
Chonetes burlingtonensis
Chonetes geniculatus
Chonetes an.
~Productug. sampsoni
Productus sedaliensis
Productus arcuatus
Productus ovatus ‘

Productus sp. :

- Productus bhlairi ‘ Productus blairi
- Productella sp. :
Productella blairi ‘
Productella concentrica ‘ Productella concentrica
Rhipidomella diminutiva , _
Rhipidomella migeouriensis A
Rhipidomelle sp. ; Rhipidomella burlingtonensis
Rhipidomella thiema :

«

2. Weller, Stuart, Correlation of the Kinderhook formations
gf southwestern Missouri, Journal of Geology Vol. 9, p. 134-139,
901,
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Schizophorla sedaliensis :

Schizophoria chouteauensis Schizophoria swallovi

Camarotoechia tuta .

Camarotoechia chouteauensis

Hustedia cirecularis ,

Paryporhynchus 8p. Pugnax missouriensis

Shumardella obsolens Hall - .

Shumardella missourlencis

Dielasma chouteauensis Dielasma sp.

Dielasma fernglenensls ’ -

Fumetria porstrlalis Rowley

Spiriferina subtextsa

Splrifer osagensis

Spirifer misseurien«is . ‘.

Spirifer lstior © Spirifer latior

Spirifer platynotus Spirifer striatiformis

Spirifer louisianensis Rawley '

Spirifer sp.

Spirifer gregeri \

Brachythyrls chouteauensis ‘

Brachythyris peculiaris . 8pirifer peculiaris

Brachythyrlis sp. ‘ ,

Syringothyris typus

Syringothyris sp. gyringothyris migsouriensis
- Reticularis cooperensis

‘ Athyris prouti

‘ ' o , Athyris sp.

- Cliothyridina glenparkensis - : ‘
Cliothyridine sp. o Cleiothyris sp.
Composlta gp. , f

, Cyrtina

liost of the speceies described from the Sac limestone
are typlecal specles of the lower member of the Chouteau. Those
species found in the Chouteau limestone end not in the Sac are \
- meinly those of the uppér béds at Waraaw.’ | |

The fauns of the Pievsdnslimestone of southwestern Missouri
differs from the fauna of the Chouteau limestone mainly by the
presence of several Burlington speciocs,

Feaunae of Chouteau | " Fauna of Pierson

3

Leptenae anqloga Leptenae rhomboidalis
Leptenae sp. ‘ ,
Schellwienelle crenulisostata ﬂ ,

Orthotetes e¢f. inflatus

3. Weller, Stuart, Correlation of the Kinderhook formetions of
southwestern Misaouri, Journal of Geology: Vol. 9, Pe 144-145,
1901.



Sﬁreptorhynchus tenuicostatum
Chonetes logani

Chonetes glenparkensis
Chonetes burlingtonensis
Chonetes geniaulatus ‘
Chonetes sp.

Productus sarﬂpson& ‘
Productus sedaliensis
Productus arcustus -

Produetus ovatus

Productus sp.

Productus blairi
Productella sp.
Productella blairi
Productella concentrice
Rhipidomella diminutiva
Rhipidomella missouriensis
Rhiplidomella sp.

Rhipidomella thiema
- Behigophorie sedaliensis
bchizOphoria chouteauensis
Camarotoechia tuta
Camarotoechia chouteauensis

Hustedia eircularis
Paryporhynchus sp-
Shumerdelle obsolens Hall
Shumardella missouriensis
Rhynchonella cooperensis
Trielagma choubesuensls
Dielasma fernglenensis
Fumetria perstrialis Rowley
Spiriferina subtexta
Qpirifer osagensisg
Spirifer missourlonsis
Spirifer latior

- Spirifer platynotuna
Spirifer lauisianansls
Spirifer 3Po ’

Brachythyris chouteauensis
Prachythyris peculiaris
Brachythyris sps
Syringothyris typus
Syringothyris sp.
Spirvifere¥la ? schuchertl
Reticularia conperensls
Gliothyridina glenparkensis
Cliothyridina sap.,
Compoeita sp.

52,
Chonetes logani
Chonetes sp.
Productus arcuatus

Produetus laevicostus
Productus punctatus

Rhipidomella burlingtonensis

Schigophoris swallowl

Camarophoria sp.

Dielasgme apQ

Spirifer latior

%plrlfer 8D

“Bpirifer marinnensis

Spirifer grimesi

- Spirifer pecullaris

Reticularia cooperensis

Athyris lamellosa
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The Worthview shale of southwestern Missourl contains
a Kinderhook fayna which is particularly ebundant in pelecypods.

The bra¢hippod,facies, however, is partly suggestive of the
Chouteau 1imeétoné, | | K | |
The fauna Of the Louisiang limestone of northeastern
Miséouri is entively aiffernt frem the Chouteau fauna, most

of the species found it it being limited to the Loulsiana.

4. Weller, Stuart, Kinderhook Faunal Studies I, The Fauna of
the Vermicular sandstone at Northview, Webster County, Missouri,
St. Louis hcademy of Science; Tr. 9, p. 2-51, 1900,

5. Keyes, C. R. and Rowley, R. R., Vertieal Renge of Fossils
at Louisiana, Missouri, Iowa Acadamy of Scilence; Pr. 4,
p. 26-40, 1897. :



CHAPTER 'V
CONCLUSIONS AND. GEQLOGIC TRSULE!

The Chouteau limestone of central lilesouri extends
southward féom Sedalla asvfar as VWeablesu in Hickory County.
It decreases in thickness from around 60 feet in northern>
Pettis County to 20 feet at Gereter five miles west of
Weableau. ‘ | |

The beds change in lithology, becoming more muddy,
end in some pléces softer. ‘The stratigraphic relations re-
main’ﬁonatant, hawevér, and the fawma of the lower member
remains/a,typical Chouteau fauna~, The upper member is prac-

tically unfossiliferous throughout the region.

Relation to the southwestern Kinderhook Scetion

Cont Gerai@r in 8t. Clair County, the thinnest section of‘
tbe central Mlassouri Choubteau was: abserved the lower beds
are from &-10 feet in thiclmess and the whole seetion about
éo feet. The entire series of beds are shaly in appearance,
the upper‘portion grading gradually ;gta the lower pobtion
‘which is hard, grey end blue lim@aténe in thin irregular beds,
and which contains the specles common tn the lowest beds of
the Chouteaun 1imest0ne’elsewhefeo

Fifteen miles south of this section,'at Humansville,

the upper part of the typical southwestern section was ob-
served. See Table II, p. 8. Here 15 feet of Pizrson limestone
was found ¢mrcdiately below the Burlington and resting upon
6-8 feot of vermicular sandstone with about 4 feet of light

green to tan colored shales below. The shales were abundantly
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marked ﬁith cawdi gelli, and were certainly the Northview
shales of acuthweatern section. : |

| In northern Green;Ccunty a limestone called at various
 times the Sac% the Louisiani and the Ghauteauéhas been re-
ported as occurring at the base of the Northview or "Hehnibal®
~ shales. The fauna of this 1imestané as deseribed by‘%eller'
GOmpérea very favorably &1th the fauna of the lower member
of the Chouteau limestone of central Missourl as was shown in
g Ghapter Iv. This 11mestona has been deseribed as being about
10 feot in ‘thickness in narthern Green cgunt§ which is about
the ‘thickness of the lower member at Gerster. Considering
theso facts i£ appaaré not imprébablé that %héltWOjliméstones
are the same,‘théf“nouiaiéné"’or "sac" being a southward ex-
tension of the lower metiber of the ggﬁmral Missouri fegion.‘
The decrease in thicknésa’frcm north to south observed in
‘central Missouri is also found in the "Louisigna“ or the
 southwestern Chouteau which pinéhes out entirely by the time
Springfield is reachea.s‘ | |
1. Weller, Stuart, Correlation of the Kinderhook formations .

;igoifuthwestern %issauri, Journal of Geology: Vol. 9, p. 134,

2 Shepard, E. Y.y A Report on Greene 00unty, Missouri Ceol-
ogiecal Survey: Vol. XII, pt. 1, p. 84, 1898. ,

- 3. Branson, E. B., Geology of Missourl, University Bulletin
19 #15, p. 67, 1918.

4. Shepard, E. m*, A Report on Greene County, Missouril,
’.Geological survey: Vol. XII, pts 1, p. 85, 1898,

5. Ibid.
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If the laver member is the equivalent of the Chouteau
ylimestbne of:scu%hwestern Eisséuri,.this léaves the“pOSEibility
of the uppér mexnber being equivaleﬁt to the Northview shales
and the Pierson limestone. This might be'pqssible by the
gradual 6hangehaf the shaly limestone of the upper member ob-
served at Gerster to the shale of the Hannibal and the limestone
of thé_Pierson, the thick shale énd sand»aeeumulating}rapidly
near the borders of the land mass. The probable relations of
the centfal‘Missouri‘énd}southweatern’becﬁions indiaated'by ‘

the facts presented in this report are shown in the figure below.

= ==

- B = Bi&itwﬁfén l\'\'vﬁ'é"stune_
P: Plersom \ime__s’céne
H  Hawmilal shale
Uce = U‘ave‘v’ Q\\Mﬁ.@&“
Ld=  Lower Chouteaw

The fact that the upper member of the Chouteau limestone -
in central NMissouri is unfossiliferous may be accounted for
by the high magnesien content of the limestone which condition

is always unfavofable for the preservation of fossils.
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Relations to section in Northeastern Hissouri

In northeastern Missouri a shele and limestone suc-
aession is also foun&. At Louisiana, Miss¢ur1, the Louisiana
limestone at the base of the section is:b§e§1;in by»?b feet
| bf éhale aﬂdAsanéstqne.’,The Hannibal shale:and sendstone is
very similar in appearance to the Northview of southwestern

miésouri. The Loulsiena is also similar in appearance to the
 lower meMber of the central misssuri Chouteau, but contains \A‘
a fauna which 1s qite diatinct from it.

The Louisiana limestone wedges aut rapidly ta the south
and the Ghuuteau*limestbne of central Misseuri decreases in
thickness northwardAfrcm Chsuteau(Springs, but that the same
thing occurs in the narth as In the seuﬁh is 1mprobable, due
to the difference in forms present in the Louisiena limestone.
It is not the faunal equivalent of the lower member of the
Choutéau or of the Sac. | | |

It is more 1ikely that deposition took place in the
north in a separata basiﬁ separateﬁ from th@ central basin
by the St. Louis~ﬁarﬂier.6

General ccnditione during Chcuteau Timesg

At the beg;nning -of Kinderhook times the seas advanced
‘ 7
into the Mississippi basin probably from the west and northwest.
Throughout central Missouri the Phelps sandstone was deposited
end in Kentucky and Tennessee the Black chales were covered
| . 8 ‘ ' ~
by the advancing sea.
6. Bransoh, E. B.; Geology of ﬁissauri, Hissouri University
Bulletin 19 #15, p. 66, 1918,
7. Grabau,A.W. Text of Geology; Vols II, pPeage, ggg_, 1921

8. Ibid, p. 440.
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In.earlﬁ chouteau!times‘limeatonea began to be de-
posited in fhe deépér places farthest £rom land and the
clagtics nearer shore; Central Miecsouri was surrounded by
landieh three sides as shown by the deposition f the
clastics in the souﬁh'and north and by~ths thinning of the
Kinderhook deposits toward the aast?’ Depesition of the
Kinderhook toek,piace theyafore,'in‘a sort of embayment
whose connection withmontef sea was to the northwest or west
ag shovn by the Chouteau fauna present in the Madison lime-
~stone of the westzo
At the‘close of Kinderhdck time the seas became shallower
 with the deposition of magnenian 1imea§ane in central NMissouri
and arenaceous limestone in the south.

with the readvance of the seas in early Buﬁlingtan,time ~
a small amount of magnesian and shaly limestone was éeposited,
then the gseas c¢leared and the great thicknese of pure Burlinpton

limestone ‘was laid down over the entire region.

9. Ibld, p. 441.
10. Ibid, p. 449.



59,

BIBLIOGRAPHY
1849
King, Henry; A geological aurvey‘of,ths State of Hissouri,
~ VWestern Journal (8t. Louis): Vol. 3, p. 12-79,

1852

King, Henry, some remarks on the geology of the ttate
of Missouri, American Association Pr. 5, p. 182-199,

Shumard, B. F., Description of one new genera and twenty-two
new species of Crinoldea from the sub-Carboniferous
limestones of Iowa. In Owen, D. D., Report of a
geologleal survey of Wisconsin, Iowa and Hinnesota,

p. 587-598,

1853

%aughas,'ﬁ. ﬁ;. Geological Resermrches in Missduri, Western
Journal (St. Louls): Vol. 9, pe 382-3906.

1855

Norwood, C. J., Notice of the genus Chonetes as found in the
' western states and territories with descriptions of
eleven new speclies, Academy of Natural Science, Phila-
delphia Jburna; (2): Vole 3, po 23-31. '

SGhnmard, B;‘Fq,‘Geolagical section on the Migaiesippl River
(From St. Louls to Commerce), Hissourl Geological
Survey Annual Report 1-2 Pt. 2, p. 139-208.

Swallow, G. C., The lst and 2nd Annual Reports of the
Geologlcal Survey of Hissouri, p. 207-239.

Swallow, G. C., Second Report, Geology of Missourl, Missouri
Geologleal Survey Annuel Report 1-2, p. 59-170.

Swallow; Ge 0.,'Géolog$_cf,ﬁarion County, Cooper County
of the southwest, Missourl Geological Survey  Annual
Report 1-2, p. 71-207.

1857

Hall, James, Obscrvations upon the Carboniferous limestones
of the Wississippi Valley, (abstract) Americen Journal
of Science (2): Vol. 23, p. 187-203, ‘

‘shumard, B. F., Description of new fossil Crinodea from the
Paleozoic roclks of the western and southern portlons
of the United States, Academy Science 8t. Louis, Tr.},

ps 71-80.



' 60.
1857

Swallow, G. C., Third Report of progress of the Geolbgical
Survey of HMissouri.

1858

Shumard, B, F., Tescription of new species of blastoidea :
from the Paleozolc wrock of thewestern United States
with some observations on the structure of the surmit
of the genus Pentremites, Acaﬁemy of Secience 8t. Louis,
Tr. 1, p. 238-248,

1859

uwallow, Ga 0., Geolagical report of tbe conntry a?ong the
‘1ine of the aouthwestcrn braneh of the Paciflc Rallroad,
- Missouri. ;

1860

Mleek, F. B., Description of new species of Crinoids and

. Echinoids from the Carboniferous rocks of Illinoia
and other wesbtern states, Academy of Wabtural Sclence,
Philadelphia, Pr.}860, p. 379-397.

Meek, F. Bs and Worthen, A, H., Deseription of'ﬁew Carbon-
~iferous fosslls from Illinols and other western states, :
Academy of matural Scieﬁce, P%iladelphxa Pr. 1860, De 4475

1861

Meek, F, B, and Wurthen, Ag F., Age of the Gonlatite limestone
at Rockfard, Indiana and its relation to the "black
slate” of the western states and to some of the succesd-
ing rocks above the lstter, American Journal of Science
(2) Vol, 52, Pu 167-177.

1863 |
swallow, G. D., Description of some new fossils from the
Carboniferous and Devonlian rocks of Missouri, Aeademy
of Seience St. Louis, Tr. 2, p. 81-100.
1866

Heek, F. B, and Warthen A. Ha, Illineis Geological Murvey
, Vol, I, Pe, 108-110.

1873
¥eelt, Fo B., Miller, Morgan and Saline cownties. In reports

on the Geologlical Survey of the State of Missouri 1855-
71, p. 111-188.



61.
1871

. RS

Swallcw; G. C., Remarks on the geological mep and section -
of the rocks of %1ss@uri-%abstraet);'ﬂmerican Naturalist:
Volume 5, p. 541-42. : '

1873

Broadhead, G. C., Haries County, Osage County, ete;;~Reports
on th@lﬁeﬂlogical Sfurvey of the State of lilssouri, 1855-71,
pa 7“'1 Ou )

Sﬁumard, B. F.,lozark Goﬁnty, Wright Gouﬁty, ete. In Reports
on the Geologieal Survey of Wissouri 1855-71, p. 189-323.

1874

Broadhead, G. C., Report of the Geological Survey of the 3tate
of Missourl for 18735-74.
: o iev9 ' o
Broadhead, G. (., Notes on the surface geology of southwestern
 Mlssouri and southeastern Kansas, Kansag Clty Review
of Secience: Vol. 3, pe. 460-461,

1880
Broadhead, G. C., Geological répcrt upon the minerdl lands
of Hajor R. H. Helton (Benton and Hickory counties,
Hissouri), Sedalias, Missourl
1885

Meek, F. B., Report on Moniteau County, Missouri Geological
Supvey Annual Report 1-2, Pt. 2, p. 96-119. ‘

1888

Vodges, L. We, Description of two new Carbcﬁiferoué trilobites,
New York Academy of Science Tr. 7, p. 247-250.

Sempson, F. A,, Notes on the sub~Carboniferous serles at
Sedalia, Migsouri, New York Academy of Science Tr. 7,
De  246-247, S

, 1889
Keyes, Co Re, The Carboniferous Echinodermata of the Missg-

issippi Bagin, fmerlcan Journal of Science (3):
VQlQ 378’ pu 186“1939 '



62.

1889

Rowley, ®. R., The Chouteau gr cup of eastern Fissourd,
American Geologlst: Vole. 3, Ds 1115116.

' Rowlay,,ﬂ;‘ﬁ.,'The Observations on the Kinderhook fossils,
American Ceologist: Vol. 3, p. 275-276.

1890

Hombach, Gustav, & pra’iminary catalogue of the fosslls
~oceurring In Missouri, m1 sourd Geological‘Survey:
L Bulle. 1, p. 60 88. ‘

" Keyes, C. R., Certaln for"s of Sﬁrapurollus from’ sovtheagtern
Iowa, American Gealogiat"V01. 5, p. 193-197.

¥iller, S. Aa, Descrlptlon of some new genera and specles of
Rehinoderms from the Coal Keasures and sub-Carboniferous
rocks of Indiena, Misseuri end Iowa, American Soclety
of Natural Qisuawy, Jcnrnal 15, P a~250

,.Rcwley, Rs R, Batocrinua calvini: a new speoies of Burl.
ington ecrinoid, American Geologist: Vol. 5, p. 146-147.

Sampson; Fe A, A bibliography of the Geelngy of Nissourl,
Missouri Geelogical Survey: Bulletin XVIII. :
1891
Ksyvs, Ce ﬁ.g 8tratigraphy of the Carboniferous in central
Towa, Geologlcel Soclety of America' Bulletin 2, p. 277~292.
1ller, S. A., A Cescpiption of some lower Carboniferous

crinoids from lHissouri, mi«scuri Geclogica] Survey:
Bull. 4.



63,
1891 |

Rowley, R. R., Some observations on natural casts of erinoids
and blastolds from the Buklington limestone (Pike County),
Qmerican Geologigt: Vol. 6, De 66 6?.

_ Rowley, R. B., Fossil collecting in the Burlington limestone
(Pike County), Keansas City Qcient*st Vol. 5, p. 71-72.

Rowlay, Re Raey Description of sorme nev speciea of Echinoﬁevmata
from the sub-farboniferous rocks of Pike County, Missouri,
Kensasg City Scientist: vol. 5, ps 97-103.

Rowley, H. R., Descriptlcm of some new species of crinoids
and blaptoids from the sub~Carboniferous rocks of Pike
and Marion counties, Missouri end Scott County, Virginia,
Kansasg Gity Secientist: Vol. 5; p. 113-118.

- Williams. HG‘S¢’ Correlation napers‘ Devonian and Carbanmferous,
. Unlted States Geological Survey: Bulletin 80, 279 ap.

1 18
Hopkina, To Gg, The Fureka sﬁa’e of northern &r?ansas (abstract),
Awerican pasecmaﬁiom» Pr. 40, p. 256-257,

Keyes, C. R., qussifioation ef the lewer Carbonifer cus rocks
of the Niselsgippi Valley, Dis B John Hopkins University,
Washington, 24 pp. .

Keyes, c. R., The preaenh hagal 1ine of éetermination of
: the Carboniferocus in northeastorn stsouri, Anerican
Geolagist« VQI, » De 380-384 ,

Keyes, C. R., A pemerlkeble fauna at the base of the Burl-
ington limestone in northeastern Nlssourd, fmerican
Jeurnal of Selence: (3) Vol. 44, p. 44V~45?.

K@yea, C. Ry Geolng&cal Formations of Iowa, Iowa Geologlcal
Survey lst Annual Report. p. llulié,

Vodges, A. W, On some new Sedalia trilobites (Missouri)
Leademy of Seience S&t. louls, Tr. 5, p., 615-6186

1893

Keyes, C. R.ﬁ The principal ¥issourlan asection, Geolwmical
Socisty of fmerica: Bulletin 3, pe. 285-300.

Rowley, Rs Rey Deecription of gome new species of crinoids,
blastolds and brqcheopods from Devonian and sub-
Carboniferous rocks of ﬁissouri, American Geologist,
Vol. 12, Pe 5033006



64,
1893

"Rowley, R¢ R., Range of Chouteau fossils (Misqauri),
Awerleam Geoloviﬂt Vol. 12, p. 49 50

‘Braadmead. e G., A oritical notice of the stratmgranhy
of the Missouri Paleoacic, Ameriean Geologﬁst‘ Vole 12,
p. 7&~89.,, , oo
'1894

Kayes, Cs Re, Paleontology of Mlsaourl, Pt. II, Klssouri
Geolcgieal Survey: Vol. u,ppa 266,

Keyes, Co Res Paleontology of Miasouri P, I, Miqqavri
Geologieml #ufvey~ Vols 44 p¢271 pp. ‘

Broa&baad, Ge Cas @3016¢$G History of ‘%e ﬁ;ssouri Paleozols,
Am@”ican @ealabisi' Vol. 14, p. a80~a88. , ‘

11895

Hershey, 0. H., The Devonian series in'énutﬂwestern ¥issouri,
American G@QlOQiat' Vol. 16, De ?3%-&00. :

Keycs, Ce Rey Superlo? ?xgsls ipplen in western Eiaqouri
and Arkansaa, &merzoan Ge@l@gist~ Vol. &p 86»91°

Rowley, Rs Ray nascrlption of & new genus and five new species
of fossils from the Devonian and sub-Carboniferous ‘
rocka of Miasauri, fmerican @aalogist Val‘ 16, p. 217-223,

Weller, ﬁtuart, A circum«&a&nlﬂr ?aleazaic fauna, Journal
of G@olmgy* Vol. 3, p. 203~ 91?.

williams, He Se., On the resccurrence of ﬁ@vmnian fossila in
strata of Carboniferous age, American Jaurnal of
Scienee (5) Vol. 49, p. a@~100.
1896.

Key@s, G. Rey. &re&l geclogy of Hismouri, Missouri Gsolagical
Survey; Vol. 9, p« 11-16, . ,

Marbut, C. F»; Physical features of 1 isqouri, Migsourd
Geologzcal Survey: Vol. 10, Pe 11-109¢°

Willlana, He 8., On the origin o? the Chouteau f&una,
Journal m" Geology: VOla 4, p. £83-290.

1897

Keves, C.‘R;, Dual cheracter of the Kinderhook Ffauna,
' - American Geologist: Vol. 20, p. 167-176.

Keyes, Cos Rey Relationa of tho Devonien and Carboniferous
in the Upper Mississippi Valley, Academy of Science

St. Louis Tp..



65.
1897

Keyes, C¢ Ray Vertical Range nf fossils at Louisiana,
1ég$ouri, Iowa Aoadewy of Seience: Pr. 4, p. 26- 40,

Rowley,»R. R., Vertical range of fossils at Louislansa,
Mis &ouri, Iova Acadeny of Secience: Pr. 4, p. 26-40,

‘Vodbes, A. Ln, Carboniferocus trilobites frOm Missouri,
California feadermy of .Sclence: PP» (2): Vol. 6,
,197~198.

“e3ler, tuart, whﬂ Bate sville sandstone. of Arkansas, dew
: Ybrk »cadevy of mcience Tr. 16, Do 251 282,

Veller, Stuart Carrelation ‘of the ﬂevonian fauns of southern
Illinoiso, Journalngglogy~ Vols 5, pe 625-235,
18 :
Broadehad, G.;Cs, Reports on Boone County and the Ozark Uplift,
Missouri Geological Survey: Vol. 12, P%t. 3, D 373-409.,

Keyes, C. R., Carboniferous formations of southwestern Iowa,
fmerican Gealogmgt Val, 21, pé 346-350.

Keyes, C. R., R@narks on uhe classifmcatian of the }isaiesipp»
ian saries, Anerican Geolegiat Vol. 22, p. 108-113.

Keyes, c.-R., garboniferous formations of t?e Ozark region,
Xawa Academy of qeience Pr, %, De 55~58.

harbu% c. F., RBeporis on areal geclogy, geological &es~
crmpticn of the elinton sheet, ete., Xlssouri Geologﬁcal
mrvey* Vol. 12, nt 2, p. 51371,

whepard, h.,E., & report on Gr@ene Cowmty, mzssouri, Migsouri
Gcological Survey: Vol. 12 pt. 1, p. 13-245.

”,&eller, tuarv, A bibliographiec index of N¥orth Americen
‘ Carboniferous invertebrates, United States Geological
@urvey Buletin 153, 653 pp.

Weller, Stuart, Classifilcation of the Mississlppian series,
Journal of C@olagy Vol. 6, p. B303-314, :

1899

uchmitz, B, J., ‘Notes on & reconnaisecence from Springfield,
¥issouri into Arkansas, Americen Institute of lining
‘Engineers: Tr. 28, p. 264-270, ~ .

Weller,‘sﬁﬁart, Kinderhook faunal studies. 1III The fauna
of beds #3=7 at Burlington, Iowa, 190. Academy of
Selence &t. Louis: Tr. 11, P 147-.214.



1900

Keyes, C. R., Kinderhook Stratigraphy, Journal of Geology:
Vol. 8, p. 315»321.

Rowley, R. Re.; New aspecles of Crinoids, Blastolds and cystoids
from Missouri, American Geologlst: Vol., 25, p. 65~75.

Rowley, R. R., Description of a new speciea of foasils from
the Devonian and sub-Carboniferous rocks of Missouri,
American Geologist: Vol. 25, p. 261-273.

Rowley, R« R., Notes on the fauna of the Burlington limestone
at Louisiana, Missouri, American CGeologist: Vol., 26,
p. 245-251. ‘ :

Weller, Stuart, Kinderhook Faunal Stﬁdies. X The fauna of
the Vermillion sandstone at Northview, Webster County,
Missouri, Academy of Secience St. Louis: Tr. 9, p. 1-51 11.

Weller, Stuart, The succeasion of fossgll faunas in the Kinder-
hook beds at Burlington, Iowa, Iowa Geological Survey:
Vol. 10, pe. 59-79.

Weller, Stuart, Kinderhook Faunal Studies. II The fauna of
the Chonopectus sandstone at Burlingbon, Iowa, Academy
of Sclence St. Iouisg: Tre 10, pe 57-129. ,

Weller, Stuart, The Gurley collection of fosqils, Journal
of Geology~ Vol. 8, pe T74-75."

1901

Hovey,. E. 0., Catalcgue of the type and figured specimena in
the paleontological collection of the geological depart-
?ent, American Mugeum cf Natursl History- Bull, 11, 500 pp.
898-1901.

Keyes, G.» R., On & crinoidal horizon in the Upper Carboniferous,
Science, n. 8.3 Vol. 13, pe. 915-18,

Keyes, C+ Re, Certain faunal saspects of the original Kinderhook,
smerican Geologlist: Vol. 6. Pe 315-521»

Keyes, Cs. R., A schematic standard for the American Carboniferous,
American Geologist: Vol. 28, p. 299-305.

Rowley, R. R;, Tho new genera and some new species of fossilsg
from Upper _Paleontologic rocks of Missouri, American
Geologist: Vol. 27, p. 343-355.

Weller, Stuart, Correlation of the Kinderhook formations of
gsouthwestern ﬁisqouri, Journal of Geology: Vol. 9,
P 150" 148 °



67,
1902

ﬁovey, E. 0.y The Paleantologzcal collection of the geological
department of the American Museum of Nabtural History,
Journal of Geology: Vol. 10, p. 252-255.

Keyea, C. R., A Devoniasn hiatus in the continental interior,
its character and depositional eguivalents, Iowa Academy
of qciemce' Pr, 9, ps 105-112,

Koyes, C. Ry Devonian Interval in Higsouri, Geological
Soclety of America, Bulls 13, ps 267-292.

Rowley, R. R., New species of fossils from sub-Carboniferous
rocks of northeastern HMissourl, Amecrican Geologlst:
- Vols 29, p. 303-310. _

1903

Ball, 8. H., The geology of Miller COunty, Mo. Bureau of
' Geology and Mines (2): Vol. 1.

Weller, Stuart, The Paleozoic faunas, New Jersey Geological
Survey: Pal. 3, pp. 462.

1904

Ball, S., H., The depasition of the Carboniferous formations
of the north slope of the Ozark uplift, Journal of
Geology: Vol. 12, p. 336-343.

Buckley, E. R., The quarrylng industry in Wissouri, Missouri
- Bureau of Geology and Minea (2): Vol. 2.

Keyes, C. R., Notes on the Oarboniferous fauna of the Misg-
: issippi Valley in the Rocky Mountain region, Iowa
Aceademy of Selence: Pr. 11, p. 258~259‘

”Shepard, E. Y., Table of geological formations in ;issouri,
. Drury Collection, Bradley Gealogical Field Station-
Bull 1, p. 41-42,

.Ulrich, E. 0, Determination and correlation of formations
of northern Arkansas, United States Gealogioal Survey,
: P P. 2&9 Ds 90*1150«

1905

Girty, G. He, The relations of some Carboniferous faunas,
Washingtorr Academy of Science: Pr. 7, p. 1-26.

Park, Emma J., The Hannlbal formation in Greens Geunty (Missouri),
Drury Collection, Bradley Geological Field Station Bulletin
1, pe 7O=00. ,

Rowley, Rs Roy, Missouri Paleontalogy‘ dmerican Geclogist Vol., 35,
Pe 001*311w



1905 T 68.

Shepard, E. ¥., Key to the rocks and geological horizons
of Green County, Hissouri, Drury Collection, Bradley
Geological Fleld station: Bull. 1, p. 53-57

Smith, 0o M‘, The Pierson Creek mines (Greene County, Missouri),
Drury Collection, PBradely Geological Fleld Staticn. :
Eullo 1, ph ‘72""7(31

Ulrich, Es 0. and Adams, G. I, Descriptlen of the Fayétteville
Guadrangle (Arkansag-ligsouri), United States Gé@logical
Survey Atlaa, Fayetteville Folio 1198.

Van Horn, F. B., The geology of Moniteau County, miesenri
Buresu Geology and lines (2): Vol. 3,

Weller, Stuart, The northern and southern Kinderhook'faunaa,
Journal of Geelogy‘ Vol. 13, pe 617-6 84.

Weller, ntuart, Paropharhynchus, a new genug of Kinderhbok
Brachiopod, Acaﬁemy of Seience St. Louils, Tr. 15,
n- 359"264 '

1906 |
Keyea, C. R., Notes on the classification of Ameriecan Cer-
boniferous deposits, Journal of Geology Vol. 14,
DQ 71“’760 . ‘
Wellar, 3tuavt, Kindﬂrhoak Faunal“studiesa IV The fauna of

the Glen Park limestone, Aeademy of Science St. Louis:
Tr. 16; Ps 455“4710 v . , .

1907

Marbut,,c. Fg, “he geelogy of Wergan County, missouri Bureau
of Geolagy and Mines (2): Vol. 7.

1908 ,

Butts, Charles, The unconformity bebween the Mississippian
and Penngylvanian and its besring on questions of
geological correlation (abstract), Science, NeSa:
Vols 27, p. 992«995. ,

Rowley, R. R., The geology of Pilke County, Hissouri Bureau
of Geology end Mines (2), Vol. 8, 122 pp.

Weller, Stuart, the Wisslssippian section in Illinois (abstract),
‘ Saienee ﬁa 8.y Vols 27, p.726.

1909

' Greger, D. K., The Devonian Of central ﬁissouri, American '
Journal of Selence (4): Vol, 27, De 374-378.



: 699
1909

Weller, Stuart, Cortelation of the middle and upper Devonian
R and the Mississipplan faunas of North America, Journal
of Geology: Vol. 17, p. 25?»285.

Veller, Stuart, The fauna of the Fern Glen formation (abstract)
Belence n. s.: Vol, 29; p. 636, .

Weller, stuart, Kindefhook Faunal Studies. IV The fauna of |
‘the Fern Glen formation, Geologleal Society of America:
- Bull. 20, p. 265»502;

1910

Greger, D. K., Some rare and 3mperfect1y knovn brachlopods
from the Miesissippian, Amerliean Journal of Science
(4} Vol. 29, Pe Tle5a

Weller, Stusrt, Internal cheracters of sorme Mississippian
Rhynchﬁnelliform ghells, Geclagica* QOciety of Amerieca:
Bullo 21, D« 497-516, )

1911

Weller, Stﬁart, Genera of Miseissippian loop-beering Brach-
: iopods, Journal of Geology: Vol. 19, Pe 439-448,

1013

' Butts, Cherles, Contributions to the black shale problem
(abstraah), Gaolqgieal Soclety of America: Bull. 24, p. 1113,

Keyes, Ge Rey Marked.uneanfermmty between Carboniferous and
Devonian strata in the Upper Missisasippi Valley, American
Journal of geience (4): Vol. &6, p. 160-164.

1914

Lee, Wallace, Geolagy of the Rolla Qu&drangle, Missouri
Bureau of Gealogy & Mines (2): Vol. XII, 111 pp.

weller,. Stuert, The %ississippian‘brachiopods of the :
Migslissippil Valley Eas;n, Illinols Geologlcal Survey'
Mono. 1, EO8 ppe.

a We?lcr, Stuart, Western extension of spome Pa1eozoic faunsas
‘ in southeastern Wissouri (abstract), Geologlecal Society
of Amevica' Bull. 25, p. 1¢5~1¢6. ‘

1915
Ulrich, E. Oa, Kinderhook aege of the Chatisnoogan serles

(abstract), Geological Society of America, Bull, 26,
p. 96-99, '



70.
1916
Butts, Charles, Migslssippian section in west- central Kentucky
(abstract), Geolowical Society of America: Bull, 27,
pPe 155-156. .

Keyes, C. Ry Terranal afflnities of the original Caouteau
11west0na, Iowa Academy of Sclence: Pr. 23, p. 113~118.

eryes, C. R., Wide areal extent of the Choubeau limestone (abstract),

Seience ne 8.: Vol. 44, p. 68-69.

Purdue, A. H. and Viser, H. D., Description of the Fureka
Springs and Harrison cuadrangles (Arkan sas-Missouri),
Unlted Stotes Geological Survey Atlas Fureks Springs~
Harrison folio 202,

1917

Bridge, Josiah, A study of the faunas of the Residual Missisg- N

ippian of Phelps County (central Ozark reglon) NMissouri,
Jaurna1 of Geology: Vol, 28, p. 558-575.

Butt&, CHarles, Deseriptlon and correlation of the Mississippian

of weatern Xentucky, Kentucky Geological Survey, Mississ-
inpian Formation of Western Xentucky, 119 D

MQare, R+ Cey The Stratigraphy of the Kinderhook group in western

I1linocis and ﬁissaurl, 1311&01& fcademy of Seience: Tr. 9,

Pe 2114-
1918

Branson, . Bg, Goolegy of Missouri, Missouri Gnlversity-
' Bulln 19 ?00 59

- Branson, E. B., Notes on the stratigraphy end faunasg of the lower

Kinderhookian of WNissouri (abatraet), Geological c'oc:iv?;t:v
of Amcrica- Bull, 29, De 93, ,

Greger, D. K., Invertebrate fauna of the Grassy Creek shales
of Uissouri (abstract), Geologlcal Society of America:
" Bull. 29.
1920

sauer, C. Q., Thé geography of the Ozark Highland of'missduri,
Ceographical Society of ghicago: Bull. 7. :

1921

. Grabau, f. V., Textbook of Geology: Vol, II.

- 1925

 Branson, E. B. and Tensey, V. 0. and Stewart, Grace A, The

Devonian of Missouri, Missouri Bureau of Geology & Mines,
17.

Bull.



Tle

1923

' Hume, G¢ Sey 4 Kinderhook fauna from the Liard River, north-
western Cansda, American Journal of Science (5): Vol. 6, p. 48

‘ Keyes,xc¢ R.y Genetic clagsification of American early Carbon-
iferous terranes, Pan~fimerican Geologist: Vol. 40, p. 69.

Keyes, C. Re¢, Four group arrangement of Farly Carboniferous
Terranes, Pon-Ancprlican Geologlst: Vol. 39, p. 395.

Eeyes, C. Re, Geologle title of Tarly Carboniferous seetion
of Mlssissippi Valley, Pan Amerlean Geologist: Vol. 39,
pPe 590, :

Keyes, C. R.; Taxonomy of the Migsissippi series,:Pan-American
Gealogist: Vol. 39, p. 387,

Keyes, C. Rey Devonien unconformity in Arigzona, Pan-American
Geologlst: Vole 39, p. T0. ‘ : ‘

Palmsnchoff, I. P., Lower Carboniferous fauna, Siberia,
American Journal of Sclence (5): Vol. 11, p. 411,

1924

Swartz, Je Hey, Age of the Chattanoaga shale of Tennesses,
American Journal ofﬂ%?ienee {(6): Vols 7, p. 37,

Warren, P. S., Kinderhook fauna from Nordegg, Alberta,
American Journal of Science (5): Vol. 10, p. 448,

¢





