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THE KINDERHOOK
SERIES OF 'IOWA
,
INTRODUCTION

The Mississippian · of Iowa is represented only by' four se·ries of
formations. Three series of these Mississippian formations, the Kinderhook, the Osage and the Meramec, are well developed in the state
while the Chester series is represented by only a single formation. Of
these four series this paper deals particularly with the oldest or the
Kinderhook.
The Mi!isissippian of Iowa is of marine origin with limestone predominating. Dolomites, shales arid sandstones are present but are of
lesser importance. The Mississippian limestones are particularly noted
for the great amount of chert which they · .usually contai'n. These
marine sedimentary beds are almost without exception fbssiliferous
and usu.ally carry a very prolific fauna.
The regional dip of the sedimentary strata: in Iowa is to the southwest at a sl~pe of about 12 feet to the mile. This dip bring~ the
Mississippian rocks to the surface in a narrow belt extending across
the state in a northwest-southeast direction. This belt Qf outcrop
reaches from · Keokuk on the southeast to Humboldt county in the
northern central part of the state. The Mississippian strata are covered
by younger formations to the west of Humboldt county:
Classification

The rocks that are now .known as Mississippian were classed under
various names, such as i'Carboniferous," "Lower Carboniferous" and
"Sub-Carboniferous," for a period of 70 years. This period lasted
fro~ 1821, when Thomas Nuttall 1 compared the . "Encrinital group
at Burlington" with the Mountain Limestorie of Europe, until 1891
when H. S. Williams2 proposed the term Mississippian for them.
In 1839 D. b. Owen introduced the term Sub-Carboniferous for the
.strata underlying the "Coal Measures" and overlying the Hamilton:
M; DeVerneuil in 1847 recognized the fact that the Waverly group of
Ohio definitely belonged with the Carboniferous. The St. Louis lime1 Nutta,ll, T., Observations on Geological 'Structure of the Valley of the Mississippi : Jour.
Acad. Nat. Sci. Philadelphia. Vol. II, pp. 14-52, 1821.
.
•
.
.
2 Williams, H . S., Correlation Papers 0.£ Devonian and Carboniferous: Bulletin 80, U. S. G. S.,
p. 135, 1891.

.

\
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stone was.named by H. King in 1851. The final report of D. D. Owen
on the geology of Iowa, Minnesota, and Wisconsin was 'publisped in ·
1852. In this report the Sub-Carboniferous was divided into a lower
and an upper series. The division between these tw~ series w·as at the
base of the geodiferous bed or the center of what is now the Warsaw
formation.
In 1853 Swallow correlated the· Choute~u limestone, the Ve~micular
sandstone and the Lithographic limestone with the Chemung of New
Y OI;k James Hall, working in Iowa in a period from 1856 to 1859,
also ·referred these beds to the Chemung. In the same period Hall
proposed the term Burlington for the "Encrinital group" of Owen and
also cleared up the use of the term Keokuk. In 1860 C. A. White
questioned the correl~tion of these beds with the Chemung, calling
attention to the fact that the faunas were much like those of the
overlying Sub-Carboniferous beds. Later in the same year, however,
White and Whitfield recognized the "Chemung" of the Mississippi
valley. It was in 1861 that Meek and Worthen realized that these
beds were distinctly younger than . the Chemung of New York and
proposed the name Kinderhook for them. The Kinderhook of Meek
and W orthen includ~d only the Lithographic limestone (Louisiana),
the Vermicular sandstone (Hannibal) and the Chouteau . limestone.
In 1874 C. C. Broadhead proposed the term "Chouteau Group" for
the members included in the Kinderhook of Meek and Worthen. This
term was not used, however, because the term Kinderhook held priority.
The Kinderhook has since been modified by Weller, Van Tuyl, and
Moore to include certain of, the shale beds' below the Louisiana limestone and overlying the Devonian limestones . .
Purpose of the Investigation
This investigation has been carried on with these points in viewto determine the stratigraphic relations of the Kinderhook strata within
the series itself and with the overlying and utlderlying formations; to
establish definite life zones that may be traced throughout the region;
and to make correlations with adjacent regions based on the stratigraphy and paleontology.
Location of Area
The belt of outcrop of the Kinderhook of Iowa reaches roughly
from Fort Madisbn on the southeast to the northern part of Franklin
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TABLE I
Classijica,tioll of ·the Mississippian Fonnations of the Mississippi Valley
SYSTEM

I

SERIES

FORMATION

Kinkaid
Degonia
Clore
,
Palestine
Menard
\Valtersburg
Vienna
Tar Sprin~s

Upper Chester

Glen Dean
Hardinsburg
Golconda
Cypress

Middle Chester

Paint Creek
Yankeetown
Renault
Aux Vases
Ste. Genevieve

Mississippian
Lower Chester

St. Louis
Spergen

Meramec

.

,

Warsaw
Keokuk
Burlington
Fern Glen

Osage

.
Kinderhook

Chouteau
Hannibal
Louisiana
I Chattanooga

county in north-central Iowa. This area of outcrop of the ' Kinderhook strata will be divided in this paper roughly into two provinces.
The southeastern Iowa province will include all Kinderhook strata
TABLE II
Gmeral Classification of th.e Mississippian of Iowa

Chester
Meramec
Mississippian

FORMATION

SERIES

SYSTEM

Pella
. St. Louis
Spergen

Osage

Warsaw
KeOKuk
Burlington

Kinderhook

Hampton
English River
Maple Mill '
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exposed In Des Moines, Louisa, Washington, Johnson and Iowa
counties. ' ' The north-central Iowa province includes the Kinderhook
of Tama, Marshall, Grundy, Hardin, Butler ,and Franklin counties.
The section of Kinderhook strata exposed along Iowa river near
LeGrand is located within the limits of the north-central Iowa province.
However, these exposures are approximately midway between the best
development of the Kinderhook in southeastern Iowa and the best
development of the Kinderhook in north-sentral Iowa, so a special
chapter will be devoted to the discussion of the LeGrand section.
Previous Work
The early work on the Kinderhook of Iowa has been partly reviewed
in the history of the classification of the Mississippian. ' The work of '
Meek and Worthen while they were connected with the Illinois State
Survey cannot be underestimated. Meek and Worthen, HaU" White,
Swallow, Miller and Gurley, Shumard, and Winchell all figured very '
prominently in the description of Kinderhook fossils. More recently
Charles Wachsmuth and Frank Springer, Stuart Weller, and R. C.
Moore have described many species from the Kinderhook beds.
The county survey reports of Charles R. Keyes for Des Moines
county, J. A. Udden ,for Louisa county, Samuel Calvin for Johnson
county, S. W . Stookey for Iowa county, H . F. Bain for Washington
county, T. E. Savage for Tama county, S. W . Beyer for Hardin and
Marshall counties, M. F. Arey for Grundy and Butler counties, and
1. A. William~ for Franklin county were all used very extensively.
The Kinderhook faunal studies of Stuart Weller from 1899 to 1906
have proven to be very valuable. Monograph I of the Illinois State
Survey (Mississippian Brachiopod~) must also be mentioned.
F. M. Van Tuyl spent a series of summers studying the Mississippian
of Iowa. The results of this field work were published in volume
XXX of the Iowa Geological Survey. This report on "The Stratigraphy of the Mississippian Formations of Iowa" has been a constant
reference book.
In 1928 the Missouri Bureau of Geology and Mines published a report on the "Early Mississippian Formations of Missouri" by R. C.
Moore. This report forms a basis for many of the correlations made
in this paper. ,

LOCATING POSITIONS
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Field Methods

The field work upon which this report is based was carried on
during the summer field seasons of 1928 and 1929: ,' An attempt was
made during this time to see every exposure of the Kinderhook within
the state, These exposures have been mapped ove, a considerable
part of the north-central Iowa province.
A great deal of the -correlation has been done by zone stratigraphy.
A zone is established by a combination of several factors. The associa~
tion of species within a limited vertical distance is an important factor.
The abundance of certain sp~cies ' and the .scarcity of others is ' used
very advantageously. .The lithology of the beds often helps greatly
- in the establishment of a z'one. Relatively barren horizons often
form natural breaks between the zones. A combination of all of these
. factors will usually establish -a zone that may be traced over consider- .
able distances. During this work definite zones have been established
ea:ch of the members.
within
,
In, this report positions within sections are located in the following
manner. The section in which the position is to be located is divided
into nine equal rectangl€s. These rectangles are numbered from left to
right up to nine: The point to be located would then lie within one of
these rectangles. This one would again be divided into nine equal '
rectangles and numbered accordingly. The position wduld then be
within one of these smaller rectangles. If the position should lie within the seventh small rectangle of the fifth large rectangle its position
would be 57. The small rectangle could b~ divided again and even a
fourth time if the location of the point should demand such accur~cy.
The position of the point in the diagram would
pe 78 of section - , R. - W., Twp. ,- N.If 'the
2 3
smaller rectangle should again be"divided into nine
4- S , ,6, rectangles the position of the point wpuld be 785
of section - , R. - W., Twp. -:- N . .
B .9
A topographic base map was not available for
the region and locations were made with the aid of
county maps furnished by the State Highway Departmerit. During
the early part of the investigation the areal geology maps of th~ county
survey reports were used extensively.

,

#

344

KINDERHOOK SERIES OF lOW A

Nomenclature

The term Hampton is proposed for the Kinderhook beds of Iowa
that lie stratigraphically above the English River formation and below
the oldest beds of the Osage series. This'· formation is named for
Hampton, the coun~y seat of Franklin county, around which town this
formation is best exposed.
The term North Hill is proposed for the oldest member of the
Hampton formation in the southeastern Iowa province. This m.ember
includes all Kinderhook strata stratigraphically above the English
River formation and below the brown <;lolomites of the. Wassonville
member of the Hampton formation. It is named for the ·exposure on
North Hill in the city of Burlington, where ' the member with both its
upper and lower contacts is exposed.
The term Kinderhook is used as a series name in this report and ~he
terms ' Maple Milt, English River and Hampton are considered" -as
formation names. If further classification is necessary the formations
are divided into members and the members into zones.
:rhe Bampton formation is divided in north-central Iowa into four
members. The names Chapin; Maynes Creek, Eagle City and Iowa
Falls were introduced by Van Tuyl in 1922 for these members and are
retained in this report essentially as defined by VanTuyl except for
some slight changes in their contacts.
General Introduction to the Formations- Involved
in the Discussion
S. E. P.~Southeastenl Province
N. C. P.-N9rth-Central Province

The Cedar Valley limestone, S. E. P.-The Cedar Valley limestone
uriconforrpably underlies the ,Sweetland Creek b~ds of the southeastern
province. It also underlies the Sheffield formation in the southeastern
part of the north-centr:-al province. At oth~r places in the north-central
province it underlies different formations of the Lime Creek series.
Lithologically it consists of hard gray fossiliferous . limestone ledges
and brown .shaly dolomite. It is 'Upper Devonian in age.
The Shell Rock formation, N. C. P.-T~e Shell Rock formation unconformably overlies the Cedar Valley limestone and in the northern
part of the north-central province is unconformably overlain by the
Juniper Hill shale. In .the southe7npart of the north-centra:l province
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it is undoubtedly directly overlain by the Sheffield formation. It con- .
sists of hard gray fossilifero'us limestone and dolomite and is Upper
Devonian in age:

The Juniper Hill shale, N. C. P.-The Juniper Hill shale unconformably overlies the Shell Rock formation and conformably underlies'
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the Hackberry shale. At s~mle places in the north~central province the
Juniper Hill shale is undoubtedly directly ' overlain by the Sheffield
formation. The Juniper ' Hill consists of soft blue fissile shale and "
also is Upper Devonian in age.
The Hackberry shale} N. C. P.-The Hackberry shale conformably
overlies the Jijhipe~ 'Hilland is conformably overlain by the Owen
limestone~ At a few places it is probably unconformably overlain by
, the Sheffield formation. This relation is not exposed, however. The
Hackberry \consists of gray soft exceptionally fossiliferous highly
calcareous shales and is Upper Devonian in age.
"

The Owen limestone} N . C. P.-The Owen conformably overlies the
, Hackberry formation and unconformably 'underlies the Sheffield formation. It consists of hard gray to blue fossiliferous limestone ledges
interbedded with soft yellow fossiliferous dolomite and some shale.
The Owen marks the upper limit of the Lime Creek series and is Upper
Devonian in age.
The Sheffield format1:on } N. C. P. an~ S. E. f.-The Sheffield
formation unconformably overlies the Lime Creek si!ries in the northcentral province and unconformably overlies the Cedar Valley limestone in the southeastern province. It is unconformably overlain by
the Maple Mill and English River formations in the southeastern
province and by the Hampton formation in the north-central province.
It is about 125 feet in thickness and consists of blue soft unctuous shale
interbedded with brown dolomite. Locally in the upper part some
limestone and chert may be seen. Faunally it is very similar to the
Chemung of New York, which makes it Upper Devonian in age.
The Sweetland Creek beds} S. E. P.-The Sweetland Creek beds
unconformably overlie th~ Ceda,r Valley limestone and are unconform~
ably overlain 'by Pennsylvanian shales in their area of exposure. They
consist of greenish blue shales interbedded with blue dolomitic shale.
They are very poorly fo!;>siliferous and 'are 'probably to be correlated
with some part of the Maple Mill formation.
The Maple Mill formatio n} S. E . P .-":"The Maple Mill contact with
. the Cedar V alley is not exposed. It probably overlaps unconformably
on to the Cedar Valley limestone. It is conformably overlain by the
English River formation. Lithologically it consists of soft blue to
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gray unctuous pyritic shale. , It . contains very few fossils but should
probably be correlated with the Chattanooga shales. '

. The English River formation, S. E. P. and N. C. P.-The 'English
River formation conformably overlies the Maple' Mill formation and
unconformably underlies the Hampton fonnation. It consists of blue
massive siltstone ledges that are filled with casts' of fossils . It is
correlated with the Hannibal shale of Missouri.
. The Hampton formation, S. E. P. and N . C. P.-This formation
includes the six following members:
The North Hill member, S. E. P.-The North Hill member lies un'conformably over the English River formation. At a few places in the
southeastern province it rests possibly on the Maple Mill formation.
It is c<?nformably overlain, by the Wassonville member of the Hampton
formation. Lithologically it consists of semilithographic limestone,
quartz s1ltstone and oolit,ic limestone. It is correlated' with the Chapin
member of the Hampton formation in the riorth-central province and
with some portion of the Chouteau of Misso~ri.
T.he Wassonville dolomite member, S. E. P~-This member conformably overlies the North Hill member in some parts of the province and unconformably overlies the English River, Maple Mill and
Sheffield formations in other parts of the southeastern province. It consists of massive brown dolomite ledges interbedded with white very
fossiliferous chert. it is correlated with the Maynes Creek m~mber of
the Hatnpton formation of the north-:central province and with some
portion of the Chouteau of Missouri.
The Chapin member, N. C. P.-The Chapin member lies unconformably over the Sheffield , formation and conformably under the
Maynes Creek member of the Hampton formation. It consists of hard
gray thin-bedded limestone and oolitic limestone. It is ~orrelated with
the North Hill member of the southeastern province and with some portion of the Chouteau of Missouri.
The Maynes Creek member, N. C. P.-'-The Maynes Cteek member
conformably overlies the Chapin member and conformably underlies
the Eagle City member of the Hampton formation. It consists of
massive brown fossiliferous dolom,ite interbedded with white exceptionally fossiliferous chert. It is c01"related with the Wassonville 'mem-
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ber of the southeastern province and is closely related to the Chouteau
of Missouri.

The Eagle City member, N . C. P.~The Eagle City member conformably overlies the Maynes Creek member a1'\.d conformably underlies the Iowa Falls member of the Hampton formation. It consists of
brown and gray limestone in the base, dolomite in the central part, and
lithographic and oolitic limestone at the top. Faunally it resembles
the Chouteau of Missouri. The Eagle City probably is younger than
any portion of the Chouteau, butit has a fauna that was derived directly
from that of the Chouteau.
The Iowa Falls member, N. C. P.-The Iowa .Falls me~ber conformably overlies the Eagle City member of the Hampton formation
and is unconformably overlain by the Alden limestone. It consists entirely of brown dolomite ledges which for the most part are very poorly
fossiliferous. It probably is younger than any portion of the Chouteau
of Missouri, but it has a fauna that was derived directly from the
Chouteau fauna, and it should therefore be considered a part of the
Hampton formation of Iowa.
The Burlington formation f S. E. P.-The Burlington limestone unconfotmably overlies the Hampton formation and conformably underlies the Keokuk limestone. It consists of massive brown crinoidallimestone in the base, brown dolomite interbedded with much chert in the
central portion, and gray and green limestones interbedded with chert
in the upper portiq~. It is correlated withthe~urlington of Missouri.
The Keokuk formation, S. E. P.-The Keokuk limestone conformably overlies the Burlington limestone and grades ' coriform~bly into
the Warsaw formation. It consists in the basal part of soft yellow
dolomite interbedded with much chert and of massive blue shaly fossiliferous limestone beds in the top: It is correlated with the Keokuk
beds .of Missouri and Indiana.
The Warsaw formati04-z, S. E. P.-The Warsaw formation lies con- .
over the Keokuk limestone and is unconformably overlain
by the Spergen formation. It consists in the lower portion of soft
black and gray fissile shale filled with geodes and in ~he upper part of
blue massive limestone interbedded with shale and dolomite.
form~bly

The Spergen Formation S. E. P. and ·N . C. P.-The Spergen of
the S. E. P. unconformably overlies ' the Warsaw formation and un-

ACKNOWLEDGMENTS

349

conformably underlies the St. ,Louis 'limestone. It consists of brown
dolomitic limestone beds and is correlated with the Spergen of Indiana.
It is que~tionable whether the Spergen is present in the N. C. P . 'The
Alden limestone of Hardin county and the Gilmore City limestone of
Humboldt and Pocahontas counties suggest Spergen both lithologically
and faunally: The large crinoid fauna in the oase of the Gilmore
City limestone carries a large number of Kinderhook genera. The
Alden limestone, which is correlated with the Gilmore City limestone
in this paper, lies unconformably' on the upper surface of the Iowa
Falls member of the Hampton formation. This relation seems to
suggest that they should n'ot be considered to be Kinderhook in age.

The St: Louis limestone, S . E. P. and N. C. P.-The St. Louis lime~
stone unconformably overlies the Spergen formation' and may be
seen resting unconformably on several other Mississippian forma:tions.
It is conformably overlain by the Ste. Genevieve formation., Lithologically it consists of peculiar wavy beds of blue to gray limestones
that are usually strongly brecciated. These limestone ledges are interbedded with shale and dolomite.
The Ste. Genev'ieve formation ,. S. E : P. and N. C. P.-The Ste.
Genevieve unconformably overlies the St. Louis limestone and is unconformably overlain by beds of Pennsylvanian age. It. consists of
gray, blue, green, black and reddish shales that are very fossiliferous
in their upper part. The formation is correlated with the Ste. Genevieve of Missouri.
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lid in the stratigraphy along Mississippi river.
Thanks are given to Dr. Louise Fillman of Simpson College for the
use of extensive collections of fossils from the Wassonville ~herts.
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Th<;lnks must be given to Mr. B. H . Beane of LeGrand, Iowa, whose
long field experience and extensive collections were made available.
Mr. C. L. Cooper of the Oklahoma Geological Survey has given valuable aid "in the early Mississippian stratigraphy.
Dr. James S. \Villiams of the University of Missouri .' must be
thanked for aid in the stratigraphy of the Kinderhook. "

STRATIGRAPHY AND PALEONTOLOGY
\
Southeastern Iowa Province
INTRODUCTION

The basal formations of the Kinderhook are confined, with the
exception of one small group of exposures in Marshall and Tama
counties, to the southeastern Iowa province. The Maple Mill shale
formatiop is not exposed northwest of Washington county. The most
northwesterly exposures of the English River formation are found
along Iowa river in Marshall and Tama counties.
.
The Hampton formation is much less developed in the southeastern
Iowa province than in the north-central province. Only the two basal
members of this formation are exposed' in southeastern Iowa.
The basal Kinderhook shale beds have ' been referred by different
writers to the Upper Devonian and to the basal Mississippian. The
exact age of these shale beds that occupy the interval between definit~ly
recognized Devonian and definitely recognized Mississippian horizons
has long been a disputed question. If the Devonian grades conformably into the Mississippian it is obviously an arbitrary matter 'as to
where the line separatit).g the two is placed.
Lithological changes in beds and changes in faunas are usually
inaugurated by some diastrophic movement which changes the c'ondi~
tions
. of sedimentation and the environment. in which the faunas live . .
I f such a diastrophic movem-ent is slow and gentle we cannot expect
abrupt changes or marked unconformities at places wher.e sedimentation is in progress when the movement is inaugurated.
It is not possible to draw this line on paleontology alone. The
Upper Devonian limestones are characterized by a very abundant fauna . .
In Chemung time this abundant fauna slowly dwindled until only a
very few species were ' left in the uppermost beds of Chemung age.
Following the deposition of the Chemung there was a long period during which life in the continental basins was not abundant. This
transition period is represented by such formations as the Chattanooga
shale, the Sweetland Creek shale, the Maple Mill sl:tale and the Grassy
Creek shale. At the time of the deposition of the Saverton shale,
the Louisiana limestone and the Hannibal shale conditions are again
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favorable for life. The faunas represented in these formations are
definitely Mississippian but retain many of the otd Devonian genera.
The presence of the new fauna, however, determines the age of the
beds .
. It is obvious that lithology cannot be used alone to establish such
a contact. In both Iowa and New York the Upper Devonian shales
are very. much like the shales that are found in the beds in question.
In Missouri the first beds that may be definitely referred to the Mississippian are 'also .shales with like characteristics.
The distribution of these shales should help materially in the matter
of their classification. The sh;les of Chemung age usually directly
overlie beds of known Devonian age while the shales in question bear
very little relation to the Upper · Devonian. These shaies spread far
and wide over the country and rest on older formations of almost
every age. They are found in New York, Ohio, Indiana, Michigan,
Illinois, Iowa, Missouri, Tennessee, Kentucky, Arkansas and Oklahoma. These shales are more often overlain by Mississippian strata
than underlain by Devonian strata. From. this distributional relation
. it seems likely that the greatest change of conditions took place before
their deposition and that they should therefore be assigned an early
Miss,issippian age.
Perhaps the best proof 'for the Mississippian age of the, basal '
Kinderhook shale
beds of Iowa . and
.
, Missouri is found in the great
unco~formity that lies between them and the Sheffield formation of
'Chemung age. This unconformity bevels all of the Sheffield formation, all of the Lime Creek series, all of the Cedar Valley limestone) all
of the Niagaran dolomite, and a portion of the Ordovician sediments.
In n<?rtheastern Missouri the basal part of the Kinderhook shale series
is found resting on the Galena limestone.
THE SWEETLAND CREEK BEDS .

In 1922 Van Tuyl3 placed the Sweetland Creek beds in the · lower
portion of the Kinderhook. They will be considered in this report
as belonging t.o· the Kinderhook.
D,istribution and Thickness.-The exposures of the Sweetl~nd Creek
beds are confined to the lower part of the bluffs on the north side of
Mississippi river east of the city of Muscatine in Muscatine county.
s .van T u yl, I owa Geol. Survey, Vol. XXX, p. 71 , 1922.

.
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Siltstone, very fossiliferous.
Shale, blue, unctuous, pyritic.

.

Unexposed 275'

Shale, soft, argillaceous, known ·
only from deep well sections.

Sweetland Creek

Shale, green, and argillaceous
. magnesian limestone.

48'
FIG.

46-C0mposite section of the Kinderhook of Southeastern Iowa.

The exposures are mainly limited to the walls of the creeks that cut
the Mississippi bluffs at this locality. The best exposures are located
within :Qve ·miles of the city of Muscatine. Farther to the east the

,
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Sweetland Creek is represented only by discontinuous beds and is often
cut out entirely by the "coal measures". The type exposure is located
on Sweetland creek about five miles east of the city of Muscatine at
37 of section 27, Sweetland township. It is also well exposed in the
valleys of each of the three creeks imp1ediately to the west of Sweet- ..
land creek.
A complete sectio,n of the Sweetland Creek may not be seen at any
one place. At the type section about 20 feet is exposed, which
represents .only the basal part o~ the complete section. The uppermost
bed of dark shaies is almost entirely missing at this pla~e. Van Tuyl
places the maximum thickness at 48 feet.

Stratigraphy.-,-The Sweetland Creek may be seen at several localities
in disconformable contact with the underlying Cedar Valley limestone
of Upper Devonian age. In the region of its exposure it may also be
seen in disconformable contact with the overlying shales of Pennsylvanian 'age.
South of the area in which the Sweetland Creek is exposed, mimely
in Des Moines and Lee counties, <.L blue shale bed ~nderlies the English
River g'ritstone. At the city ~f Burlington the thickness of this shale.
bed has been determined through deep well sections to be , 375 feet.
Only the upper part of this shale bed is exposed in Iowa.
The unconformity at the top of the Cedar ValJey limestone becomes
, more marked toward the south. In Clark county ' in northeastern Mis, souri erosion has removed
'both the Devonian
and, Silurian beds so that
,
I
the Kinderhook shale rests unconformably on the Maquoketa shale. 4
If the Kinderhook shale overlaps on to an unconformable surface it is
likely that the Sweetland Creek beds do not represent the basal part, of
, the formation.
Paleontology.-The fauna of the Sweetland Creek is very meager
'and ,very poorly preserved. The list given by U dden 5 is as follows:
Lingulasubspatulata' M. and W.
Lingula d. nuda Hall
Lingula d. melie' Hall '
Lingula sp.
Gastropod sp.
Spathiocaris emersoni Clarke
Solenocaris strigata Meek?,
Ptyctodus calceolus N. and W .
Rhynchodus d . excavatus Newb.
Synthetodus sp.
6
5

Krey, Frank, Ill. Geol . Survey BuU. 45, p. 50, 1924.
Udden, J, A. , Geology of Muscatine County: Iowa Geo!. Survey, Vo!' IX, p. 302, 1899.
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In the lower three inches of the formation just above its unconformable contact with the Cedar Valley limestone tpay be found a fish
tooth conglomerate. The teeth, which are 'usually very much fragmented, are scattered through this lower hard green dolomitic shale
bed. Fish tooth conglomerates of this nature just above unconformable contacts probably originate where the waves break these fish to
pieces along'the shorelines.
The fish tooth conglomerate is followed by about two and one-half
feet of softer green dolomitic shale that is almost unfossiliferous. One '
' layer contains an occasional fish tooth and a few plant remains.
About three' feet ,above the contaCt of the Cedar Valley limestone is
found a hard bluish green dolomite that contains a few indistinct casts
of brachiopods. A few specimens of Lingula were obtained, also one
cast that has been referred to the genus Reticularia and one specimen
that resembles the brachial valve of a Schizophoria. Plant impressions
, occur at several horizons. This dolomitic horizon is not over two feet
in thickness.
Above the, dolomite ledge may be seen about eight feet of greenish
shales int~rbedded with darker material. Pyrite and hard green con"
cretions are scattered throughout the mass. The l:torizon is unfossiliferous except for occasional indistinct plant impressions.
The upper PQrti6n of the Sweetland Creek consists of dark bituminou~ shales filied with pyrite. In the lower part of this zone, which
is about 32 feet in ,thickness, are lenses of blue shale. These lower
layers carry the specimens of S pathiocaris and S olenocaris.
Correlation.-There is very little fauna in the Sweetland Creek
to help one in correlation. The presence of S pathiocaris and S olenocaris would suggest that it be correlated with some part of the Chattanooga shale.
THE MAPLE MILL FORMATION

The Maple Mill shale is exposed only in the southeastern province.
Its complete section of 370 feet is known only from deep well sections.
The maximum exposed section of the Maple Mill formation is only 60
feet. The Maple Mill is defined as inc1uqing everything below the
English River gritstone and above the, Devonian formations.
Distribution and Thickness.-Because of the soft nature of the
formation its exposures are practically limited to the base of the Kinderhook-Osage escarpment that forms the common bluff of Mississippi

r
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and Iowa rivers. A line of exposures of the Maple Mill may be traced
northward ,from B~rlingtonalong the base of the Mississippi bluff.
A few 'miles north of the city the formation dips beneath the level
of the flood plain and is not exposed again until the lower valley of .
Smith creek in Louisa county is reached. Thence it is exposed in
several places along the south bluff of Iowa river in Louisa county;
These exposures are particularly availabl~ for study in the basin of
Lpng creek to the south of Columbus Junction.

FIG. 47.-Maple Mill exposure on Smith creek, Louisa county.

The Maple Mill is not exposed again until the . vall~y of English
river in Washington ' county is reached. Here exposures are found
in the bluffs of the river for a considerable distance on either side of
the town of Kalona. The best expostires may be seen in the old clay
pits one mile south of Kalona .
. The Maple Mill is thought to immediately underlie the drift for a
considerable distance to the west of Washington county, but it may be
studied only through deep well sections which penetrate it. It is
thought to underlie the greater part of southeastern Iowa. However,
only the upper 60 feet is exposed in the maximum section at Burlington. All other ~mown exposures are of a much smaller nature, few
of them exceeding 15 teet.
.
In well sections the ovetlying English River formation is not distinguished from the Maple Mill shale. The following thicknesses
represent both the English River an4 th~ Maple Mill. At Burlington
the thickness is 370 feet, at Fort Madison 268 feet, at Keokuk 225
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feet, at Winfield 325 feet, at Morning Sun 280 feet, at Fairfield 250
feet, at Sigourney 198 feet, at Ottumwa 165 feet, at Pella 125 feet, at
Grinnell 180 feet, and at Marshalltown 145 feet.
It becomes very evident when one studies' the distribution of the
Sheffield formation in Iowa that much of the shale listed in these well
sections very likely belongs to this formation. It is difficult to discriminate between these two shale bodies in well sections, but the
Sheffield formation contains a large proportion of dolomitic and calcareous material that is not found in the Kinderhook shales. Much of
the material penetrated in well sections in the central part of the state
certainly belongs to the Sheffield formation.
.

- Lithologic Character.-Lithologically the Maple 'Mill is a blue to
gray to greenIsh very soft, unctuous shale. The blue color is by far
the most predominating. The shale is usually filled with masses of
,pyrite and in many localities carries smaller quantities of sphalerite.
Locally small calcareous lenses are found but nowhere in such quantities that they might be mistaken for limestone. There are occasional
layers of black carbonaceous ' material. The Maple Mill grades into
the overlying English River gritstone, which consists of small white
crystalline grains of quartz.
Stratigraphy.-The Maple Mill formation overlies the Devonian
limestones unconformably. This unconformable contact is not exposed
in the region south of Sweetland creek. The Maple Mili formation
probably overlaps on to the unconformable surface, thereby making
the Sweetland Creek beds equivalent to some part of the Maple Mill
which lies a considerable distance up from its base. The d~epest part
of the trough in which these shales were deposited probably was somewhere in the vicinity of Burlington, where these shales ' reach their
maximum thickness .
. Westward from Mississippi river the Maple Mill formation probably
overlaps on to the Sheffield formation. This relation between the two
shale beds has never been seen in the field, but from a study of the
distribution of these two shale formations such a relation seems inevitable. The English River formation overlaps on to the Sheffield
formation and is exposed in this relation at LeGrand.
The Maple Mill grades into the overlying English River gritstone
with very Httle break in lithology at mOst places. The only evidence
of a break between these two formations is found in the English
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river basin in Washington county, where the lithology changes abruptly from a blue shale filled with carbonaceous material to the fine blue
quartz silts of the English River. This contact is exposed in the
abandoned clay pit one mile south of Kalona on the south 'bluff of
English river. The English River formation has been considered to
be the fossiliferous top silic~ous zone of the Maple Mill shale.

Paleontology and correlation.-The fauna of the. Maple Mill is very
meager and lends. very little aid in correlatibn. Practically the only
fossil list kilOwn is the one given by Weller. The fqssils on which this
list is based were collected by' Samuel Calvin and J. A. U dden in the
clay pit ot the Granite Brick-Company at Burlington. The ledges from
which this fauna was taken
are not nOw . exposed.
.

.

Faulla of the Maple Mill Shale 6
Spongiae
Dictyophyton sp.
Crinoidea .
Crinoid stems
Brachiopoda
Lingula sp.
Orbiculoidea sp.
Schizophoria sp.
Rhipidomella sp . .
Productus ovatus Hall
Productus sp.
Productella sp.
Eumetria altirostris (White)
Pelecypoda
Aviculopecten sp.
Gastropoda
Platyschisma sp.
Porcelli a sp.
Conularia sp.
Cephalopoda
Gomphoceras sp.
Crustacea
Palaeopalaemon newberryi Whitfield
Veitebrata,
Coelacanthus welleri Eastman
. Plant remains

A large number of fish remains have been t~ken from the Maple
Mill shale in the vicinity of Burlington. These fish remains were '
collected by Frank Springer.
Vertebrate Famw of the .Maple Mill ShaJe'
Pristicladodus springe.ri St. J. and W.
P. armatus St. J. and W.
.
Cladodus alternatus St. J. and W.
eVan TuyJ, Iowa Geol. Survey, Vol. XXX, p. 55. 1922.
7 Moore, R. C., Missouri Bur. of Geo!. and Mines, Vol. 21, Second Series, p. 31, 1928.

ENGLISH RIVER FORMATION

359

Cladodus exiguus St J. and W .
C. exilis St. J. and W.
Mesodmodus exsculptus St. J. and W .
M. explanatus St. J. and W .
Orodus daedalus St J. and W.
O. decussatus St. J. and W .
Pristodus ? acuminatus St. J. and W
Psephodus reticulatus St. J. and .W.
Coelancanthus welleri Eastmanl
Ctenacanthus sculptus St. J. and W.
C. speciosus St. J. and W.
Acondylacanthus gracilis St. J. and W .
Asteroptychius vetustus St. J. and W .
Physonemus depressus St. J. and W.
P . proc1ivus St. J. and W .

There is very little in these faunas that will help in correlation.
- Seven of the eighteen species of fishes present in the Maple Mill shale
are found again ·in the sandstone zone of the North Hill member of the
Hampton formation. The presence of Productella and Rhipidomella
is slightly suggestive of the Saverton and Louis·iana formations of
Missouri.
In northeastern Missouri the Louisiana limestone is overlain by the
Hannibal shale, which is about 100 feet thick, and is underlain by the
Saverton shale, which is approximately 90 feet thick at its type sec. tion. The Louisi.a na limestone thins both to the north and south of
its type area. It is missing entirely in the well sections in Iowa. The
Louisiana limestone, then, is a lens-shaped mass of limestone in this
large sha,le body.
The Hannibal shale of Missouri carries in its upper ledges a fauna
that has been correlated with the English River of Iowa. Thi.s
English River-Ha,nnibal fauna marks one of the definite horizons of
the Kinderhook. It is very easily separated from any other fauna of
the Kinderhook and occupies a very limited stratigraphic position.
The English River formation of Iowa directly overlies the Maple
Mill shale. From this relation it- would seem likely that the upper
portion of the Maple Mill might correspond to the poorly fossiliferous
lower portion of the Hannibal of Missouri. Lithologically the Maple
Mill is more like the Saverton shale than like the Hannibal shale. If
the Hannibal shale overlaps on to the Saverton-Maple Mill surface;
it may be that the English River is the only portion of the Hannibal
represented in Iowa. In this ·case the Saverton of Missouri would be
correlated with some portion of the Maple Mill. In time posit jon the
Louisiana limestone would occupy the interval between the deposition
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of the Maple Mill and the English River.
cannot be , definitely settled.

At present this problem

T,HEENGLISH RIVER FORMATION

The exposures of the English River .formation are confined to the
southeastern Iowa ' province with the exception of a few exposures
along Iowa river near the city of LeGrand in Marshall county.

Distribution and Thickness.- The exposures of the English River
formation are limited to the bluffs of Mississippi, Iowa and English
rivers and their tributary streams. The English River is very well
exposed at the city of Burlington and in the creek valleys immediately
north of the city. In the northern part of Des Mpin~s county the
English River .dips beneath the level of the flood plain of Mississippi
river and is not exposed again until Smith creek in Louisa county is
reached. Several good, exposures are found in the creeks that enter
Iowa river from th~ south in Louisa county and these exposures are
particularly well developed in the lower basin of Long creek south of
Columb~s Junction. Very good exposures are found along the bluffs
of English river in Washington .county, where the typ~ sections are
located. The, best exposures are located in the old clay pits one mile ·
south of the town of Kalona in the south bluff of the river. The next
place where the English River is exposed is over 100 miles to the northwest of Washington county in the Iowa river valley near LeGrand.
The English River formation differs somewhat in thickness at various localities. This is due mainly to a small unconformity at its top
where considerable rpaterial has b~en removed local~y; At Burlington
its average thickness is about 22 feet, in Louisa county it is rarely
over 15 feet, and ,in Washington county it would average less than
eight feet. Abrupt local variations are found in certain localities, however.
Lithologic character.-The English River formation consists of
massive blue siltstone ledges in which the individual grains are of clear
white quartz. Mechanical analysis shows that 70 per cent of the
material falls in the 1/16 to 1/32 mm. ' size grade. Practically none of
the material is larger tha:n this. The majority of the crystaJs show
good crystal boundaries and as a whole the ,material shows little
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evidence of transportation. The color of the material is usually blue
or gray, much like the underlying Maple Mill shale. OccasionaJly
the upp~r beds are of a brownish yellow color. This color is developed
ju,st below the contact of the EngHsh River with the overlying formations.

Stratigraphy.-The English River lies with apparent conformity
on the Maple Mill formation and is differentiated from the Maple
Mill only by its massive sandy nature and its abundant fossil remains.
It has been considered to be the upper fossiliferous part _of the Maple
Mill formation.
In the greater part of its area in Iowa the English River lies unconformably beneath the Hampton formation. In Missouri apparently
no such ' relation exists between the Hannibal and Chouteau , formations.
At Burlington the English River appears to underlie the Hampton
conformably. Several of the species of fossils found in the English
River continue right across the line. The only suggestion of a break
between the two formations at Burlington is found in the leached
yellow ledge 'at the top of the English Riv~r formation. This material
is thought to have been leached after the, retreat of the English River
sea and before the advance of the Hampton sea.
To the north a~d west of Burlington this unconformity becomes
more and more marke9-. It is very clearly marked in. Washington county in the type sections of the English River. 'In the exposures in Iowa
river valley near LeGrand the English River is represented by a con..;
glomerate of large blocks in which nearly every zone ' of the English
River is found.
This stratigraphic break wiil be taken up in detail in a' separate
chapter at the end of the description of the Hampton formation of the
southeastern Iowa' province.
Paleontology.-The English River fauna is one of the most distinctive and most easily recognized faunas in the Iowa ' Kinderhook.
It contains a very characteristic assemblage of fossil species that do
not occur together in any other part of the series. The fauna. is
exceptionally prolific both in individuals and in species. The fossils
are always preserved as casts in this sandy material.
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The fauna of the English River at But:lingtonhas been fully fisted
by 'both Weller8 and Van Tuy19 and will not be repeate4 here.
Faunal list 'irom the , English River at the, rqilro'ad cut exposure in the .northeast
corner of section 19, R. 3W., Tivp. 73 N., ill Louisa cot,nty.
Brachiopoda
,
Schellwienella inaequalis (Hall)
Chonetes iUinoisensis W OI:then
Productus' mesicostalis Weller
Productus curtirostris Winchell
Productellaconcentrica Hall
Orbiculoidea capax White
Schizophoria swallo¥i (Hall)
Schizophoria sp.
Productella numularis (Winchell)
Paryphorhync\lus transversum Weller
Compos ita corpulenta (Winchell)
Spirifer subrotundus Hall
Syringothyris extenuatus Hall
Eumetria altirostris White
Pelecypoda
Posidoriomya ambigua Winchell
Grainmysia amygdalinus Winchell
Gr'atn'mysia plena Hall
Edmondia aequimarginalis Winchell
Edmondia hurlingtonensis W. and W.
Edmondia quadrata W. and W .
, • Mytilarcaoccidentalis W. and' W.
Schizodus iowensis Weller
Goniophora .jennae Winchell
Pterinites whitei Winchell
Gastropoda
,
Bellerophon panneus White
Bellerophon bilabiatus W. and W.
Murchisonia quadricincta Winchell
Strophostylus bivolve ,W. 'and W.
Platyschisma barrisi (Winchell)
Platyschisina depressa Weller
Naticopsis depressa Winchell
Pteropoda
Dentalium graridaevum Winchell
Cephalopoda
Orthoceras indianense Hall
Orthoceras whitei Winchell

The following faunal list was made from collections taken I roll I lhe
abandoned clay pits one mile south of Kalona.
Brachiop04a
Orbiculoidea capax (White)
Schellwienella inaequalis (Hall)
Productus mesicostalis Weller
Productus curtirostris Winchell
Productella numularis (Winchell)
Chonetes' iIIinoiscmsis Worthen
Chonopectus fischeri N. and P.
Schizophoria swallovi (Hall)

----

8 'Weller, Stuart, St. Louis Acad, of Sci., Vol. 10, p , 57, 1900.
9 Van Tuyl, Iowa Geol. Survey, ' Vol. ,XXX, p. 59, 1922.
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Paryphorhynchus striatocostatum M. and W.
Spirifer biplicatus Weller
Spirifer subrotundus Weller
Spirifer maplensis" Weller
Eumetria altirostris White
Athyris corpulenta (Winchell)
Pelecypoda
Pteronites whitei (Winchell)
Mytilarca occidental is (W. and W.)
Grammysia amygdalinus (Winchell)
Schizodus iowensis Weller
Glossites elliptica (Winchell)
Edmondia jejunus (Winchell )
Edmondia quadrata CW. and W.)
Edmondia burlingtonensis (W. and yv.) .
Mytilarca fibristriata (W.and W.)
Leiopteria spinulata (Winchell)
Aviculopecten caroli Winchell
" Porcellia obliquinoda White
Gastropoda
Bellerophon blairi M. and G.
Bellerophon panneus White
Bellerophon bilabiatus W. and W ".
Strophostylus -bivolve (W. and W .)
Straparollus ammon (W. and W .)
Straparollus angularis Weller
Platyschisma barrisi (Winchell)
Platyschisma depressa Weller
Agonites opimus (W. and W .)
Platyschisma missouriensis Weller
Pteropoda
Dentalium grandaevurri Winchell
Cephalopoda '
,
Orthocel'as whitei ' Winchell
"Orthoceras indianense Hall

The English River formation differs considerably in thickness
throughout the region, owing mainly to the unconfonnity at its top~
It is possible to distinguish in the formation different fossiliferous
zones which must be defined by the"fauna alone because of the similarity of the lithology th1,"oughout~ The maximum thickness of the
formation in Iowa is about 32 feet. The lower 22 feet of this section may be seen at Burlington and the upper part may be seen at only
a few places along English river in Washington, county. The best
exposure of this upper part may be seen on the south bank of English
river at 82 of section '8, Range 8 West, Township 77 North.
One part of the English River co~ta:ins a faunal assemblage that is
definite enough to be"used as a datum plane. This will be designated
as the Chonopectus fischeri ione. This zone is about SIX feet thick and
is characterized mainly by,a great number of individuals of the 'species
named. At Burlington the zone is found at the top of the English
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River section and may be found at this same stratigraphic position
at a number of places in the region. _However, in the English river
basin a -considerably different relation is often found. At several
exposures the zone is missing entirely and at -several other exposures
it is found to be a considerable distance down in the· section. _This
relation is due to the unconform!ty that bevels its surface in this locality.
The Chonopectus fischeri zone should be estabHshed by paleontological methods rather than by stratigraphy. Individuals of this species
crowd the beds of this zone, and associated with this form are found
great numbers of Chonetes logani. Paryphorhynchus striatocostatum
occurs only ·rarely outside of- this zone while Spirifer biplicat~tsJ
Syringothyris extenuatus and Schellwienella inaequalis occur much
more abundantly in this zone than in any other part of the formation.

English River at LeGrand.-The English River beds are exposed
beneath the Hampton formation along Iowa river in the west part of
Tama county and in the east part of Marshall county. These exposures
are found at intervals along either side of the river for a distance
of about two miles from the old mill one mile north of LeGrand
in Marshall county, to the town qf Butlerville, in Tama county.
At only one place in the area are English River strata actually
exposed but their contact with the overlying limestone is marked by
a line of bog springs, By digging in the bluffs near -these springs
a contact may often be exposed. In th~ exposure at the old mill a
mile north of LeGrand about eight feet of greenish shaly material may
be seen underlying the oolitic limestone. The contact between the two
formations -appears to be unconformable. None of th~s material is
f()ssiliterous, s·o it is not possible to state whether it should be classed
with the Sheffield formation or with the English River.
At an old quarry at 77 of section 9, Indian Village township, in
Tama county, an exposure that proved to be very fossiliferous was
made by digging. The exposure consists of a conglomerate of large
blocks of English River material. These blocks were all tumbled
together and cemented with travertine in a striking manner. Fossils
from many different horizons in the formation were found in these
blocks. A few of the blocks were almost unfossiliferous while others
were e~ceptionally fossiliferous. The entire thickness of the formation at this place was not over three feet, and its contact with a soft
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bluish green shale was easily exposed by more digging. The break
between the English ~iver conglomerate and the overlying oolitic
limestone was very sharp and appeared to be unconformable.
This conglomerate probably represents blocks of English River
material that rolled from some nearby elevation into small valleys
excavated in the Maple Mill or Sheffield formations during the period
of erosion following the deposition of toe English River. This exposure is over 100 miles northwest of the nearest known English River
exposures.
English River fauna collected from the ex posure at 77 of 'Section 9, Indian Village
township, Tama county.
Brachiopo,d a
Productus mesicostalis Weller
Spirifer subrotundus Hall
Athyris corpulenta (Winchell)
Pelecypoda
Posidonomya ambigua Winchell
Gastropoda
Bellerophon panneus White
Bellerophon vinvulata W. and W.
Bellerophon bilabiatus W. and W.
Bellerophon sp.
.
Strophostylus bivolve W. and W.
Bellerophon blairi M. and G.
Straparollus macromphalus Winchell
Straparollus angularis Weller
Platyschisma depressa Weller
Platyschisma missouriensis -Weller
Platyschisma barrisi (Winchell)
. Bucanopsis ,deflectus Weller .
Phanerotimus paradoxus Winchell
Euphemus sp.
.
Pteropoda
Dentalium grandaevum Winchell
Cephalopoda
Agooites opimus CW. and W .)
>
Orthoceras whitei Winchell
Cyrtoceras unicorne Winchell

The brachiopod and pelecypod elements are noticeably absent in this
'western development of the English River formation. The most
abundant species in this fauna is the large Platyschisma miss.ouriensis.
Correlation.-The English River has been correlated with the Hannibal formation of Missouri by Weller, Van Tuyl, and Moore. Of
the 28 species of brachiopods found in the Hannibal of Missouri 12
are found in the English River. Of tpe 15 species of pelecypods found
in the Hannibal nine are found in the English River. The gastropod
element in the Hannibal is very small, with only four representatives,
and of these only one is found in the English River. Two cephalopods
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are found in the Hannibal and one of these occurs in the English
River. The English River fauna contains 48 per cent of the Hannibal
species.

FIG .

48.-English River exposed at North
Hill. ,Burlington. Iowa.

THE HAMPTON FORMATION

The lower members of the Hampton formation are exposed in the
southeastern province in Iowa. In this province the Hampton has been
divided into two members, the North Hill at the base and the 'Nassonville overlying. . 'The North Hill member is named from the road cut
around North Hill in the city of Burlington, where a complete s'ection
of the member may be seen. ,The Wassonville member corresponds
to the Wasson ville limestone as delimited by Bain10 in 1896.
The North Hill Member

The North Hill member contains all Kinderhook beds above the
River formation and below the brown dolomites of the Wassonville member. It corresponds to beds 3, 4, 5 at:J,d 6 of Weller.ll
Distribution and Thickness.-The North Hill member has a limited
distribution in the southeastern province and is exposed best in the
immediate vicinity of Burlington. Exposures may be traced northward
~nglish

10 Bain. H. F .• Geo\. of Washington County. Iowa 'Geo\. Survey. Vo\. V, p. 134. 1895.
11 Weller. Stuart. St. Louis Acad. of SCi.. Vo\. 10. p. 61, 1900.
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49.-Wassonville and North Hill members of the Hampton formation in southeastern Iowa.
The uppermost 'group of beds is refe~red to ' the Wassonville and ,the, three underlying
a re referred to the North Hill. Scale : I inch equals 16 feet .

along the. M.ississippi bluff throughout the entire length of Des Moines
county. In the lower valleys of the creeks that are tributary to Mis-.
sissippi river limited exposures of the member J1').ay be seen ... ·
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In Louisa coul1ty the exposures are not so abundant, but they may
be identified in the valleys of the creeks and along Iowa river bluff as
far west as Honey creek near Morning Sun. These exposures in
Louisa county represent only the upper beds of the member. The best
exposure of the member in this county may be seen in the county quarry
at 113 of section 23, Range 3 West, Township 73 North. The entire
section of the North Hill member may be seen here, and its relations
to the underlying English River and the overlying Wassonville are
clearly shown. At this point the member is only eight feet thick.
The North Hill member is approximately 20 feet in thickn!!ss at
the city of Burlington, but as it is traced to the north and west the
lower layers pinch out against the underlying English River formation. In the lower valley of Smith creek in Louisa county it is only
15 feet in thickness and slightly farther west on Honey creek it is only
eight feet thick. In the lower valley of Long creek south of, Columbus
Junction it cannot be distinguished from the overlying Wassonville
dolomite.

Lithologic Character.-Lithologically the North Hill member is not
a unit at all. It consists of an oolitic limestone at the base, followed by
a semi lithographic limestone,. followed by a ' sandstone, and capped
with an oolitic limestone.
The units of the North Hill member have been given zone names
.for· the most prominent fossils which they contain. These zones correspond to the beds described by Weller12 in 1900. The .following table
gives the zone names and their equivalents.
4. The Schellwienella zone is named for ScheZlwienella planumbona
Weller, which characterizes the zone. This. z,?ne is equivalent to
the oolitic bed 6 of Weller.
3. The Palaeoneilo zone is named for Palaeoneilo barrisi CW . .and
W.) ,' which occurs abundantly in the horiion. This zone is
equivalent to the yellow sandstone bed 5 of Weller.
2. The Paryphorhynchus zone is named for Paryphorhynchus
striatocostatum M. and W., which occurs most abundantly in the
zone. It is equivalent to the mottled limestone bed 4 of Weller.
1. The Chonetes zone is named for Chonetes gregarius Weller,
which crowds certain parts of the horizon. This zohe is equivalent to bed 3 of Weller.
The Chonetes zone consists of dark, bluish black thin-bedded lime12

Weller, Stua rt, St. Louis Acad. of Sc i. , Vol. 10, p. 61, 1900.
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stone that is in places oolitic in its upper 'part. The zone is nowhere
over nine inches in thickness and is usually filled with more or less
fragmented fossils.
The Paryphorhynchus zone is a semilithographic limesto:ne whose
lithology is quite similar to that of the upper ledges of the Chouteau .at
Newark, Missouri. The peculiar coloration of this zone makes · it
easily 'distinguishable throughout the region. It appears everywhere
as an uneven mottled thin-bedded drab and brown limestone. Each
of its individual beds is made up of irregular zones of yellowish drab
limestone and darker zones of brown limestone. These color variations
are closely spaced within the beds, giving the limestone an irregular
- mottled appearance on a vertical face. The material is hard, breaks
with a conchoidal fracture and is very resistant to weathering.
This limestone is ·almost · identical in lithologic chara~ter with the
Louisi;ma limestone.. For this reason it has been thought to be a
northern extension of this limestone body. The fauna, however, shows
definitely that this is not true.
:
The Palaeoneilo zone consists of about six feet of soft yellow rather
thin-bedded sandstone. ~nder the microscope the materi~l may be seen
to consist of irregular particles of pure quartz mainly' of the silt size.
.The cementing material is calcite and limonite. Lithologically the material resembles very much the English River.
The Schellwienella zone consists of about three feet of hard gray
rather thin-bedded fossiliferous oolitic limestone. The zone is rather
constant in thickness over the whole .area of exposure . .
Stratigraphy.-The North Hill member lies disconformably on the
English River formation. The unconfor~ity is.not well shown in this
immediate region of the sou,theastern province because of a lack of
exposures in which the contact between the North Hill member and the
English River formation may be seen.
The North Hill member can be demonstrated to overlap on to the
English River surface. Each of the zones from the base upward may
be traced a little farther .to the northwest. Only the upper zones of
the member are present in Louisa county. In Washington county the
Wassonville member lies directly on the English River.
The North Hill member underlies the ' Wassonville member conformably. The. lithologic break between the oolitic limestone of the
'N orth Hill member and the dolomite of the Wassonville member is
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sharp, but the fauna continues into the overlying beds with little or no
break

Paleontoif!gy and Correlation.-The fauna of the North Hill member has been listed by Wellerls in 1901, by Van TuyJ14 in 1922 and by
Mbore15 in 1928.
This fauna is quite closely related to that of the underlying English
River formation. There are 88 species listed from the underlying
English River and Maple Mill formations in I~wa and 22 of these
are found in the North Hilt' member. When the entire faunal assemblage is considered these species must be regarded as holdovers in
the new formation from the English River. The Chouteau element is
by far the most prominent in the fauna.
The North Hill fauna contains a large number of species that occur
in the fauna' of the Chouteau at Newark, Missouri. Moore has listed
71 species from the Newark beds and of these 24 are found in the
North Hill member. There are 38 brachiopOds present in the Newark
fauna and of these 17 occur in the North Hill fauna.
The North Hill member contains most of the 'common index "fossils
of the members of the Hampton formation that overlie it. The fauna
of the Chonetes zone is small arid helps very little in correlation. The
fact that it is a limestone woulq tend to pl~ce it in the Hampton formation rather them in the English River because the English River has ,no
limestone whatsoever. The occurrence of Rhipidomella burlington'ensis also suggests the Hampton formatiori.
The fauna of the Paryphorhynchus zone also is limitep. Paryphorhynchus striatocostatum and Rhynchopora pustulosa occur abundantly
in the zone and both are characteristic fossils of the Hampton formation. The .lithology of this bed is very similar to that of the upper
pa~t .of the Chouteau section at Newark, Missouri. ,
The Palaeoneilo zone contains a very abundant fa.una in which are
found for the first time many of the index species that range throughout the entire Hampton formation. The presence of S pinter platynotus, Camarophor'ella lenticularis, Produc.tus arcuatus, Leptaena
analoga, Reticularia' cooperensis, and Bucanopsis perelegans is very
characteristic of. the Hampton formation and an important number of
these species are found in the Chouteau of Missouri. On the basis of
18
14,

15

Wel·ler, Stuart, St. Louis Acad, of Sci., Vol. n. p. 147, 1901.
Van Tuyl, F. M., Iowa Geol. Survey, Vol. XXX. p. 58, 1922.
Moore, R. c., Missouri Bur. of Geol. and Mines, Vol. 21, 2d Ser. , p. 25, 1928.
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thes'e Chouteau species th'ese lower three zones are correlated with some
portion of the Chouteau of Missouri rather than with the Hannibal.
The Schellwienella zone has been correlated by Moore16 with the
Chouteau. The fauna contains many species that are characteristic of
both the Chouteau of Missouri and the Hampton of Iowa. , Schellwienella infiata, Leptaena analoga, Chonetes logani, Productus arcuatus
and Productella, concentrica are characteristic of the Missouri Chouteau.
Spirifer platynotus, Schellwienella planumbona; Productus arcuatus,
Athyris crassicardinalis and Straparollus obtusus are characteristic of
I
the Hampton of Iowa.
.
The North Hill member is seen again in the north-central province'
-at LeGrand, in Marshall county. Here the cherty Wasson ville member
is underlain by 18 feet of gray ·oolitic limestone that contains a fauna
very similar to the fauna of the Schellwienella zone of the North Hill .
member. Farther north in Franklin county the North Hill member is
represented by the Chapin, which consists of about 30 feet of .hard .
gray limestone overlain by oolitic limestone. The Chapin section probably has beds in its base which are older than the North Hill member.
It is difficult to state just which part of the Chouteau of Missouri
the North Hill member represents. Lithologically the base of the
North Hill resembles the upper part of the Chouteau at Newark, Missouri. It is the opinion of the' writer that the North Hill member is
equivalent to the upper part of the Chouteau of Missouri.
The Wassonville Member

Distribution and Thickness.-The Wassonville member is exposed
quite extensively in the southern province. In the nQrthern province
its -equivalent horizon, the Maynes Creek, also is very well exposed.
In the southeastern province the Wassonville member may be seen
capping the oolitic limestone of the North Hill member··and underlying
the Lower Burlington limestone in all of the exposures in the vicinity
of Burlington. It is exposed at a number of places along the bluffs
of Mississippi river in Des Moines county. In Louisa county it is very
well developed along the southern bluff of Iowa river and in the
adjacent creek valleys: The best exposures are along the bluffs of '
English river in Washington · county, where the type sections are
located. The type section from whence the -name is derived is located
at the old Wassonville mill on the south bluff of English river two miles
16

Moore, R. C., Missouri Bur. of Geo!. and Mines, Vo!' 21, 2d ·Ser., p. 22, 1928. .
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north of Daytonville. To the west of Washington county the Wassonville is very poorly exposed in the southeastern province. The Wassonville cherts may be seen occasionally in the creek heds but for the main
part th~ exposures are missing. The northernmost exposure of th~
Wassonville in the southeastern province is at the ·town of Amana, in
Iowa county. Here ~bout 15 feet of yellow dolomite filled with fossiliferous chert may be seen in the exposure on Price creek in the northern
part of the town;
The maximum thickness of the Wassonville member is about 45
feet. It very likely once had a much greater thickness, as concentrates
of chert are usually found capping its sections. Its equivalent member,
the Maynes Creek, in the northern province attains a much greater
thickness. The thickness of th,e member differs considerably in :the
area owing to the presence of unconformities botH-above and below.
T4e minimum thickness of the member may be seen in the vicinity of
Burlington, where it is in very few places over .five feet thick.

. Lithologic character.-The main portion of the Wasstmville is a
brown massive dolomite in which the beds would average over a foot
in thickness, with the exception of the. upper ledges. The solubility
of the material runs up as high as 94 ·per cent. Micr:.0scopically the
materiCj;l consists of many dolomite rhombohedrons cemented together
with calcite and lim<;>nite. The maximtlm sizes belong in the 1/16 to
1/32 mm. size grade, which places the materi,al among the silts.
The Wassonville.is particularly characterized ·by its chert bands,
which may be white, black or banded. At least 95 per cent of the chert
would be ·considered as white, however. Between most of the bedding
planes may be seen long lenticular masses of chert that at some places
appear to be continuous and at others are represented by a discontinuous
row of nodules. These chert masses are in most cases crammed with
fossils. In a few of the exposures the chert has weathered to .a crumbly
mass of white powder and in these expo~ures it is very easy to obtain
the fauna. The chert ·bands:range in thickness from about eight inches
to less than two.
Stratigraphy of the Wassonville member.-The Wassonville member conformably overlies the North Hill member in the southeastern
part of the province. However, in the English river basin in Washington county the Wassonville .overlies the English River directly and:is
disconformable. Evidence will be given to show that the Wassonville
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overlies the Maple Mill directly at'some places although the actual contacts 'are not exposed. The Wassonville also overlies, the Sheffield
directly in one exposure in the southeastern ,province.
The Wassonville member contains a series of white chert bands that
can be definitely distinguished from each other by their distinctive
faunas. In the English river basin are four of these chert bands that
occupy rather definite stratigraphic horizons. The uppermost of these
, four bands carries a fauna that may be very easily recognized and will
therefore be used as a datum plane over a short distance in the English
river basin.
The upper chert band that is to be used as a datum prane ~ay be
- distinguished from the other three very easily. It is composed mainly
of fragmented stems and plates of crinoids. Plates of several species
of Platycrinus, a Rhodocrinus and a Cactocrinus may be distinguished.
Intermingled with the crinoidal fragments may be seen other species
that are characteristic of this chert band alone. A small form of
Leptaena analoga occurs very abundantly and appears to be confined
to this horizon. Two species of Rhombopora, two of Cystodictya and
one of Fenestella are very common in the horizon. The presence of
the crinoidal material, the numerous bryozoa, and the small form of
L e.ptaena are definite indications of this horizon within the English
river valley.

The English' River-Hampton unconformity.-The English River
formation of Iowa has been thot~ght by m~ny to underlie the limestones
of Hampton ' age conformably. 'N 0 previ~us writer has placed a disconformity between the English River and the upper limestone ' of
Kinderhook age. No break of any kind.is recognized between the Hannibal and Chouteau formations of Missouri. The .Hampton of Iowa
is equivalent to part of the Chouteau of Missouri and the English
River has been correlated with the Hannibal.
It is one of the purposes of this paper to demonstrate the unconform·itybetween the ,English River formation and the overlying Hampton
formation. It should be kept in mind that the author is dealing only
with the strata that are exposed in Iowa and that this unconformity
need not be projected into Missouri. It is evident that the faunas of
the English River and Hampton formationsar.e very, Closely related
and that at some place there waS continuous sedimentation between the
two formations. It is possible that although there is a marked break
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between the for.mations iri Iowa there might have been continuous
. deposition in 'Missouri. Furthermore the unconformity that exists at
the base of the Hampton formation is much more sharply marked in 'the
northern part of the state than in the southern.
The Hampton formation overlaps on to beds of older age. In the
southeastern province it overlaps on to the English River surface and
the Maple Mill surface, and finally at a few localities it may be seen
resting directly on shales of Sheffield age. In the north-central province
the Hampton rests on the English River ·at one locality iri the very
southern part of the province. At all other places in the north-central
province it rests unconformably on different inembers of the Sheffield
formation.
The faunal break between the two formations is not at all sharp at
Burlington. Several species found in the English River at Burlington
continue on into the North Hill member. At all other localities in Iowa
the faunal break is very sharp, The sharp faunal break was one of the
direct causes for the work that has been done on this contact.
It is obviou,s that' it would not be possible to determine such an unconformity by direct observation on the sections. The largest and best
exposures are seldom over a score of feet in length, . The presence of
the thick overlying drift in Iowa forces the stratigrapher to use fossil
zones in determining his horizons and therefore definite life zones ~ave
been established in both the English River and Hampton formations .
. rt is larg~ly through the tracing of these life zones areally that ,this
unconformity has been established. ,
The zones of the· North Hill member pinch out against the English
River surface to the northwest ,of Burlington. The member is known
to definitely overlap on to the English River, for each of the zones in
order from the base upward may be traced a little farther to the northwest. The Chonetes zone .may be distinguished only in the immediate
vicinity of Burlington. The Paryphorhynchus zone is exposed in the
valleys of the creeks that enter Mississippi river in the northern part
of Des Moines county. It is represented by a thin dolomitic bed in
a few of the easternmost creek valleys that enter Iowa river in Louisa
county, Both Palaeoneilo and Schellwienella zones · may be seen on
Smith creek below the wagon bridge at 46 of section 31, Range 3 West,
Township 73 North. The Schellwienella zone is exposed in the lower
valley of Honey creek to the north and east Of Morning Sun. In the

..
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valley of Long creek south of Columbus Junction the whole North Hill
member is represented by five feet of brownish dolomite. In the
English river valley in Washington county none of the North Hill
member is present.
The unconformity between the two formations is very well shown in
the English rl,ver valley. At all known exposures in this area the
Wassonville rests on the English River. Descriptions will be given of
the relations between the two ' formations at Jour different localities
along English river from Kalona to the .old Wassonville mill, which is
six miles up English river from Kalona.
_ The Kalona clay pit section is located on the south bluff of English
river at 11 of section 19, Range 7 West, Township 77 North. About
six feet of English River gritstone may here be seen overlying the
Maple Mill shales and underlying about ten feet of Wassonville dolo,..
mite. The English River material is all below the Chonopectus fischeri
zone and represents only the lower blue-gray ledges, which are filled
with molluscs. The basal portion of the Wasson ville consists of about
six feet of soft blue-gray shale filled with irregular chunks of English
River gritstone. In this clay pit the shale bed ranges from six feet to
less than two feet in thickness and carries the characteristic Wassonville fish fauna in its base. Only occasional fish teeth may be found at
this locality, but at certain other localities in the immediate vicinity
fish tooth conglomerates may be found at this horizon. This shale
consists of material from the Maple Mill and English River surfaces
that has been reworked by the encroaching Hampton sea and concentrated in the base of the Hampton. The basal portion of the dolomite which overlies this shale has present in it a considerable· amount
, of reworked English River grit.
the contact of the Wassonville member with the English River is
eight 'feet below the crinoidal chert band of the ·Wassonville. The
typical Wasson ville ' dolomite ends two and one-half fe'et below the
crinoidal chert band.
The second section is located on the south bank of English river
about one hundred feet downstream from the wagon bridge at 81 of
section 8, Range 8 West, Township 77 North. At this point about 20
feet of English River material may be seen overlying the Maple Mill
shale and underlying the Wassonville. The English River section includes the entire Chonopectus fischeri ZOne and eight feet of material
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·that lies above this zone. The upper surface of the Engli1!h River,
on which the Wassonville rests, is filled with solution' pits and the whole
upper part is of a peculiar reddish color that probably: was caused by
weathering be.fore the deposition of the Wassonville. The contact of
the English River with the Wassonville at this point is three feet
below the upper crinoidal chert band of the Wassonville. 17
The basal six inches of the Wasson ville in this second section consists of reworked English River material mixed with dolomit.e. I.;ithologically it is almost identical with the true English River materiaL
It contains a remarkable fish fauna and also an invertebrate fauna that
is typically Wassonville in age. These fish remains are often concen.trated immediately on the contact between the two formations. but
occasionally they occur slightly above the contact. The English River
surface is full of solution pits and in these pits are.concentrated scores
of fish teeth, plates an~ spines.
N ext above the fish tooth bed may be seen about' ten inches of
reworked Maple Mill shale filled with fragments of English River
material. The presence of Maple Mill shale in the Wassonville section
shows that at .some nearby place erosion had cut entirely through the
English River into the Maple Mill and that the encroaching Wasson- '
ville' sea was rehandling the material and depositing it in its basal
ledges.
The true Wassonville 'dolomite begins just above this shale bed.
The lower par:t of the dolomite. contains large amounts ,of reworked
English River material but attains its true dolomitic character a short
distance above its contact with the shale. The base
. of the dolomite con.
tains a few scattered fish teeth and an invertebrate fauna of 37 .species.
The third section is located one mile up ' English ' river from the
second section in an abandoned quarry on the north bluff of the river
at 69 of section 6; Range 8 West, Township- ·77 North. Thecontact
of the English River with the Wassonville is not:exposed in this quarry
but may be seen a few rods downstream. It 1S assumed that the quarry
floor is very n~a:r the contact. In this quarry' there are 26 feet of W assonville dolomite below the crinoidal chert band.' All four of the
chert bands are present.
A short distance downstream on the same side of the . river the

.

17 A small qua r ry a t 399 of Sect ion 16, Range 8 W est , T ownsh ip 77 North, a pprox ima t ely
half way - b et ween the ' Ka lon a clay pit and t he secon d section , sh ows th ree chert band s a n d
t welve feet of Wassonv ill e dolom ite u nderlying the' crino idal chert ban d.
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contact of_the English River with the Wasson ville is exposed. The
Wassonville at this point rests directly on the Chonopectus fischeri zone
and only about 12 feet of dolomite is present below the crinoidal
chert zone:
.
I
The fish tooth bed is present again in the · base of the Wassonville.
These fish teeth are present in the base of the _Wassonville in nearly
all of the exposures, but at none of them are the teeth located at exactly
the same stratigraphic horizon. Evidently the fish were washed ashore
after death and rolled back and forth in th~ waves until they were
broken to fragments. This action woulcL concentrate their remains
directly on the cOr-ttact between the two formations and would explain
_also their varying stratigraphic position. Fish teeth occur all through
the Hampton formation, but at no place except at the base of the formation. are they gathered into typical fish tooth conglomerates.
The Wassonville Mill section is located on the south bank of English
river one mile north of Daytonville. This section shows practically
th,e same relation to the English River as the last · described section.
Twenty-five feet of Wassonville dolomite may be seen below the crinoidal chert horizon. The Wassonville quarry is still in operation and
this fact makes possible the collection of large numbers of fossils from
the soft chert nodules that are · thrown aside during the quarrying
.operation.
, The Wasson ville ·section shows fairly well the relation of the upper
part of the section to the Maynes Creek member of the same age in
the northern province. Above the typical section may be seen about 20 '
feet of fragmented chert. and ~eathered dolomite which were concentrated at the top of the section .by weathering of the dolomite. The
Wassonville of the southeastern province was probably as thick as the
Maynes Creek of the northern province.

The Wdssonville at Amana.-The Wassonville dolomite is exposed
. in the northern part of ·the town of Amana, in Iowa county. The exposure is located within the city limits in the south bank of Price creek
about 50 feet downstream from the bridge. At this point abou·t 15 feet
of Wassonville dolomite carrying its typical chert bands may be seen
overlying the blue dolomitic shales of the Sheffield form3;tion. The blue
dolomitic shales carry a typical Sheffield fauna. The Wassonville dolomite has overlapped the English River and the Maple Mill and in this
section rests unconformably on the Sheffield. Shales in thicknesses as
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1,

--FIG.

SO.-Kinderhook Correlation Chart for Southeastern Iowa (Crinoidal chert band- in top of
Wassonville is used for a datum plane). Vertical 'scale: 1 inch equals 100 feet.
5.
4.
- 3.
2.
1.
A,

B.

C.
D.
E.
F.
G.
H.

Wassonvill e member.
North Hill member.
English River form at ion .
Maple ¥iII formation.
Sheffield format ion.
Burlington.
Long creek, southeast of Columbus Junction.
Kalona clay pit, one mile south of Kalona.
Abandoned quarry, at 29 of Section 16, Range 8-West, Township 77 North.
Section 2 at 81 of Section 8, Range 8 West, Township 77 North.
Wassonville Mill section.
Section at Amana .
Section at LeGrand:

much as 175 feet that have been referred to the Maple Mill are found in well -sections to the south and west of here. The English River is
actually exp~~ed over 100 miles northwest of Amana. It would seem
that a large amount of erosion must have taken place bef<;>re the Wassonville could have been deposited directly on the Sheffield in this
region.

The English River of Marshall and Tama coun#es.-The English
River is exposed along Iowa river in the eastern part of Marshall
county and in the western part of Tama county. It consists here of a
conglomerate of large blocks cemented with travertine. The con-glomerate represents blocks of English River material that had tumbled
down into a small valley that had been eroded in the Maple Mill or
Sheffield formations before the deposition of the Hampton.
In this section may be seen ' 18 feet -of oolitic limestone ·that is e,quivalent to the upper part of the North Hill member at Burlington.
This oolitic limestone overlies the English River and is overlain by the
typical brown dolomites filled with chert bands.

I

.
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Suinmary of the evidence for the English River-Hampton unconformity..
. 1. The Hampton formation overlaps and rests on three different
fonnations.
2. Abrupt changes in the thickness of both the upper part of the
English River and the base of the Ham~ton are seen.
3. The North Hill member occupies a low in the English River
surface.
4. The oolitic limestone at LeGrand also occupies a valley that was
eroded befqre the d~ position of the oolite.
S. The fish 'tooth conglomerate is developed along the shore line
of an encroaching sea and occupies many different horizons 'in
the Wassonville.
6. Reworked material from underlying formations is found in the
base of the Hampton.
7. The upper surface of the English River is in places leached and
covered with solution pits.

In the s~utheastern province the \Vassonville member is unconformably overlain by the Burlington limestone, which overlaps on to ' t~e
eroded Wassonville surface. The different zones of the Burlington
limestone are easily identified and each of thes~ zones in succession
from the base upwards may be seen in contact with the Wassonville
from Burlington to Wasson ville. In the bed of the first creek that
enters Iowa river above the V.,r assonville mill the tipper zone of the
Upper Burlington limestone may be seen in contact with the Wassonville. In the basin of Long creek, south of Columbus Junction, the
green limestone zone that marks the lower part of the Upper Burlington may be seen in contact with the \Vassonviqe. Farther to the south
·the zones of the Lower Burlington may also be seen in this Telation.
The Wassonville increases in thickness correspondingly as the. Burlington decreases throughout this distance. ' At Burlington it is six
feet in thickness and to the northwest the thickness gradually increases.

Paleontology and Correlation.-The fauna of the Wassonville cherts
has proven to be the most prolific of the entire Hampton formation
and it marks a definite horizon that is easily recognized throughout
both provinces. The chert fauna is particularly desirable because of
the excellent preservation of the fossils found in it.
Fossils are found also throughout the dolomite in which this chert
occurs. In the dolomite, however, the fossils are represented only by

380

KINDERHOOK SERIES OF lOW A

very poor casts~ In the base of the dolomite where much reworked
Eng1ish River grit is found the casts are much 'better.
Complete F alma of the Wassollville Member
Zaphrentis cliffordana E. and H.
Platycrinus sp.
Platycrinus sp.
Rhodocrinus sp.
Leptaena analoga (Phillips)
Schell wienella inaequalis (Hall)
Schellwienella planumbona Weller
Schellwienella crenulicostata Weller
Schellwienella inflata (White and Whitfield)
Schellwienella sp.
Streptorhynchus sp.
Chonetes logani Norwood and Pratten
Chonetes illinoisensis Worthen
Chonetes glenparkensis Weller
Chonetes multicostata Winchell
Productus ovatus Hall
Productus arcuatus Hall
Productus sp.
Productella concentrica (Hall)
Rhipidomella thiemei (White)
Schizophoria subelliptica (White and Whitfield)
Schizophoria chouteauensis Weller
Camarotoechia chouteauensis Weller
Camarotoechia tuta (Miller)
.
Dielasma chouteauensis Weller
Cranaena occidentalis" Miller
Rhyrichopora pustulosa (White)
Spiriferina solidirostris (White)
Spiriferina subtexta (White)
Spiriferina sp.
Spirifer legrandensis Weller
Spirifer platynotus Weller
Spirifer biplicoides Weller Spirifer louisianensis Weller
Spirifer sp.
Brachythyris peculiaris (Shumard)
Syringothyris halli (Winchell)
Cliothyridina sp.
Reticularia cooperensis (Swallow)
Eumetria osagensis (Swallow)
N ucleospira barrisi White
Trigeria sp.
Cardiopsis radiata M. and W.
Palaeoneilo barrisi W. and W.
Edoiondia jejunus Winchell
Gr.ammysia amygdalinus Winchell
Nucula iowensis Weller
Nucula glenparkensis Weller
Leda sacata (Winchell)
Liopteria subovata M. and 'G.
Schizodus trigonalis Weller
Schizodus sedaliensis M. and G.
Aviculopecten sp.
Pernopecten cooperensis (Shumard)
Pernopecten sp.
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Cypricardiniasulcifera (Winchell)
Sphenotus sp.
Belterophon blairi Winchell
Bucanopsis perelegans W. and W.
Bucanopsis sp.
Strophostylus bivolve W. and W .
Porcelli a sp.
Platyschisma depressa Weller
Straparollus lens Hall
Straparollus macromphalus Winchell
Phanerotinus paradoxus Winchell
Loxonema sp.
Loxonema sp.
Pleurotomaria sp.
Murchisonia sp.
Murchisonia sp.
Euphemus sp.
Euphemus sp.
W orthenia sp.
Warthia sp.
Aclisina sp.
Holopea conica Winchell
Goniatites sp.
Orthoceras indianense Hall
Gyroceras sp.
Dentalitim grandaevum Winchell
Proetus sp.

The following fauna was collected from the Wassonville dolomite
about eight inches above its contact with the English River at 81 of
section 8, Range 8 West, Township 77 North.
Schellwienella crenulicostata Weller
Schellwienella planumbona Weller
Schellwienella inaequalis (Hall)
Schellwienella sp.
Streptorhynchus sp.
Chonetes log-ani Norwood and Pratten
Chonetes .sp.
Productus arcuatus Hall
~roductella cf. concentrica (Hall)
Rhipidomella thiemei (White)
Schizophoria subelliptica (W. and W.)
Schizophoria chouteauensis Weller
.
Spirifer platynotus Weller
Spirifer biplicoides Weller .
Spirifer louisianensis Weller
Brachythyris ·peculiaris (Shumard)
Syringothyris halli (Winchell)
Cliothyridina sp. .
.
Reticularia cooperensis (Swallow)
N ucleospira barrisi White
Edmondia ;e;unus Winchell
Palaeoneilo barrisi W. and W.
Cardiopsis radiata M. and W .
Elymella missouriensis M. and G.
Pernopecten cooperensis (Shumard)
Sphenotus sp.
~chizodus sp.
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Bellerophon blairi Winchell
Bucanopsis perelegans W. and W.
Bucanopsis sp.
Strophostylus bivolve W . and W .
Phanerotinus paradoxus Winchell
Straparollus sp.
Loxonema sp.
Loxonema sp.
Orthoceras sp.
Gyroceras sp.

The Wassonville ~auna is ~ery definitely a late Kinderhook fauna.
The most common species found in the Wassonville occur also in the
Chouteau of Missouri. On the basis of this Chouteau fauna the Wasson ville is correlateq with some portion of the Chouteau of Missouri.
There are forty species in the Wassonville fauna and of these forty,
twenty-two are found in the Chouteau at Newark, Missouri. There
are twenty-nine species of brachiopods in the Wasso'nville fauna 'and
twenty of these are found in the Chouteau at Newark.
The most abundant species in the Wa~sonville fau~a are Chonetes
multicostata, S pirifer platynotus, Productus arcuatus and Straparollus
'
macromphalus.
Type Sections in Southeastern Iowa
, Section of K inderhook
beds at Prospect Hill, Burlington
(Aft er V an T uylj
.
,
FEET

7. Limestone, soft. buff to brownish. dolomitic; with casts of fossils;
grading up into the lower Burlington limestone .. . ......... . ...... 5'
.6. Limestone, white, oolitic, scaling off obliquely on weathered surfaces 3
5. Sandstone, soft, fine-grained, drab weathering buff, shaly in upper
part; some seams filled with casts of fossil shells; bearing occasional
plant remains . .. . .. ... . . .. . ... .. . .. . . .. . . . ... . ... . .. .. .. . ...... 6
4. Limestone, upper one or two feet brownish and dolomitic. Lower
layers consisting of dense gray lithographic-like limestone mottled
with small patches of dolomite which in some instances follow small
fractures. Small calcite geodes occur in the dolomitic areas, and
occasional pockets of sphalerite appear in both the limestone and the
dolomite ... . . . . ... .. ... .. . . . . . .. . ... . .. .. .. .. .. . .. ... . .. . '. . . . .• 10
3. Limestone, lower half coarse-grained and filled with Chonetes. Upper half oolitic. Upper surface very undulating, although there is a
transition from oolite into limestone above. Contact with bed
%
below in places irregular . . ....... . . .. ... . ... . .. . .. .. .... .. . : . ...
2. Sandstone, fine-grained, soft, drab weathering buff, massive; with
occasional thin intercalated layers of shale; upper two feet filled ,
with casts of fossils, most abundant of which is Chonopectus fischeri 22~
1. Shale, bluish, argillaceous, locally calcareous, drab, sparsely fossiliferous, grading .into beds above. The greatest thickness of this bed
is in the old clay pit where 19 feet is shown. Between the bed of
the pit and the level of Mississippi river, about 14 feet more is
concealed. The total thickness of this ' member at Burlington, as
indicated by deep borings, is probably not less than 300 feet. Exposed. 19
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Section Exposed at Clay Pit, Kalona
FEET

Wassonville
4. Dolomite, brown, fractured, containing one chert band, fossiliferous,
basal part containing much reworked English River grit ..... ......
3. Shale, blue to gray, soft, unctuous, carrying chunks of English River
grit. Numerous fish teeth in base. .. . ........ . . . .... . .... .......
English River
2. Gritstone, blue to gray, massive, very fossiliferous .... ........ . .. ..
Maple Mill
1. Shale, deep blue to gray, very soft, unctuous, carbonaceous and
stained at top, filled with pyrite in 19wer part, unfossiliferous ......

5
6
5

14

Section Exposed on SOltth Bank of English River at 81 of sectiOI$ 8,
R. 8 w., Twp. 77 N.
Wassonville
5. Dolomite, brown, massive, carrying one fossiliferous chert band;
gray at base, containing much reworked English River grit. Fossiliferous at base carrying fish teeth and many invertebrates ........ 7
4. Shale, blue to gray, soft, unctuous, containing chunks of English
~
River grit. Scattered fish teeth .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Gritstone, gray to yellow, earthy, discontinuous, undulating on lower
surface, crowded with fish remains on its lower surface " .... , . . . . . .
~
English River
2. Gritstone, reddish in top, gray to blue in lQwer part, very massive,
filled with casts of fossils . .... . .................... . .. .......... 15
Maple Mill
1. Shale, ,blue to gray, soft, unctuous, unfossiliferous, filled with lumps
of pyrite ......... . .................................... ..... . .. .. 12
Section Exposed at the Wassonville Mill
10. Dolomite, brown, earthy, weathered to a powder, containing fragmented chert and a few large crinoid stems .............. .. .. . ....
9. Chert, white, nodular, discontinuous, filled with crinoid stems and
many ,bryozoa ....... . .... . ............................. . .......
8. Dolomite, brown to buff, thin-bedded, mottled .... . . :..............
7. Chert, white, nodular, discontinuous, very fossiliferous, filled with
Productus arcuatus .. . . . ... . ....... ,......................... ...
6. polomite, brown to buff, very massive ....... . .................. . .
5. Ch~rt, white, nodular, discontinuous, very fo~siliferous, filled with
Chonetes multicostata and many molluscs . . . ......... . . , . .. .... ...
4. Dolomite, 'brown to buff, mixed with brown shale, lower ledge mas. ............ , . , , . .. ..........
sive , .. ,., . . ,.",.,',.
3. Chert, white, hard, nodular, fossiliferous ........ : .. . .......,......
2. Dolomite, brown to buff, mixed with gray English' River material
English 'River
1. Gritstone, gray to blue, thin-bedded, filled with casts of fossils

10

7:4
8
~

4
~

10'

~
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The . North-Central Iowa Province
INTRODUCTION

The Kinderhook of the north-central Iowa province has a c(;msiderably different development from that in the southeastern part of the
state. The lower portion of the Kinderhook, including the Sweetland
Creek, the Maple Mill and the English River formations, is mi~sing in '
the great part of the northern province.
DISTRIBUTION AND THICKNESS

The entire development of the Kinderhook in the northern province
may be assigned to the Hampton formation, with the exception of one
small exposure of the English Rjver formation in the southern part
of the province in Marshall .county. .
The Hampton formation reaches a much greater development in the
northern central ~rea Jhan in the southeastern part of the state. Its
maximum thickrtess reaches as much as 275 feet. The lower parts of
this formation in north-central Iowa correspond roughly to the Hampton of the southeastern province, but the upper part of the Hampton
is not represented in the southeastern provit;lce.
A ·complete section of the Hampton formation may not be seen at
anyone place in the northern province. The lower part is best exposed
in Franklin county along Maynes creek, south of Hampton, and the
upper members of the formation may be seen along Iowa river in
Hardin county, between Eagle City and Alden. By 'visiting these two
localities a cdmplete section of the formation may be seen. Exposures
of the Hampton formation may also be seen in the southwest corner
of Buder courity. The greater part of the western· half of Grundy
county is untlerlain by rocks that belong to the Hampton formation,
but these are almost entirely obscured by the drift. In the eastern
part of Marshall county along Iowa river very good exposures of the
lower beas of the formation may be seen.
LITHOLOGIC CHARACTER

The basal member of the Kinderhook of the north-central province
consists of hard gray thin bedded fossiliferous limestone that resembles
very much the lower gray ledges of the Chouteau at N ewark,Missouri.
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This basal member contains in its upper part ,an oolitic member which
is ,occasionally replaced by dolomite.
The next member in the section consists of soft yellow to brown
dolomite layers interbedded with much hard flinty chert. This chert
is usually white but is occasionally yellow or ev~n' black. This member
is fairly massive at the base and is more thinly bedded towards the
top. The chert bands also are much more numerous near the top.
This cherty dolomite me'mber is followed by a third member, which
consists.. of brown banded limestone, oolitic limestone, massive brown
dolomite, hard white lithographic limestone and hard gray oolitic limestone. This third member is very ~ariable in character.
The upper member is '"of hard massive brown dolomite at the base
and thin-bed9,ed dolomite at the top.
STRUCTURE

The Kinderhook rocks of north-central Iowa are essentially horizontal strata. They dip to the southwest with very low slopes that
, average about 12 feet per mile. Insignificant minor folds are occasionally to be seen along the faces of exposures.
The belt of outcrop is determined roughly by this gentle dip to the
southwest~ The exposures are mainly limited to the valley walls of
the streams, although in Franklin county in a few places the Iowan
dri ft is thin enough to reflect the underlying surface. In , this region
numerous, exposures occur at the tops of the hills as well as in the valley
walls of the streams. The exposures are limited on 'the west by the
terminal moraine of the Wisconsin glacier, whiCh obscures practically
all bed rock of the region which it covers.
DIVISIONS

With the exception of the exposures of the English River in
Marshall and Tama counties, the Kinderhook of the north-central
province may all be referred to one formation, in which no large stratigraphic breaks are seen. The fauna carries on through the entire
formation with no mo~e striking changes than may be expected within
>
a formation.
'
In 1922 Van Tuyl18 divided the northern Kinderhook into six members, the lower of which he called the Sheffield. The Sheffield has now
been raised to the t:ank of formation and correlated with the Chemung
18

Van Tuy!, Iowa Geo!. Survey, Vo!' XXX, p. 91, 1922.
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'Greenish, brown, sandy dolomitic shale
unfossHiferou,s

,7'

Very thin bedded, platy gray limestone,
very fossiliferous '
14'
, Interbedded green shale and dolomitic
sands: Very few fossils.
'13'
Greenish to white to brown sand10'
stone. Fossiliferous.
Very massive brown dolomite.
Exceptionally fossiliferous.

12'

Blue, 'green, black soft shale
grading into dolomitic sand,
upper' part ' fossiliferous.
15'

Blue, brown slabby dolomite
interbedded with soft shale
~~~~~~~5~~~~~
dolomite fossiliferous.
15'

Blue. green, gray,
soft, unctuous shale.
Unfossiliferous.

35'

.

FIG, Sl.-Composite Sheffield section as exposed in 'F ranklin county, north-central Iowa_
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of New York, which places it in the Upper Devonian. The upper member of the Kinderhook was called the Alden by Van Tuyl. This member has been correlated with the oolitic limestones of Humboldt and
Pocahontas counties and is not considered in this paper as Kinderhook.
The other members are · retained as' Van Tuyl used them ~xcept for .
some· slight changes in their boundaries.
GENERAL RELATIONS

, The Hampton formation lies unconformably upon the Sheffield
formation. The Hampton in turn lies unconformably beneath the
Alden limestone. There are apparently no beds in the north-central
-area that may be referred to the Osage. The Burlington limestone is
known to pinch out long before it reaches the southern boundary of the
province. .It. seems very likely, however, that much of the material
found in the upper members of t.he Hampton· has no equivalent in the
Chouteau of Missouri. These upper members are very likely much
younger than the latest beds of Chouteau age in Missouri.
THE HAMPTON FORMATION

This name has been proposed for the Kinderhook limestone series
exposed in north-central Iowa between 'the Sheffield formation below
and the Alden limestone above. The name Hamptdn is derived from
the city of Hampton, which is the county seat of Franklin county, in
which the formation is best exposed. The Hampton formation js
divi<;ied into four memb~rs , the Chapin, the Maynes Creek, the Eagle '
City and the Iowa Falls, the names of which were proposed by Van
Tuy1. 19
~he

Chapin Member

As originally defined the Chapin member consisted of about seven
feet of brownish oolitic limestone at the base and about eight feet of
exceptionally fossiliferous brown dolomite and chert above. The
member was described from the Chapjn quarry located one mile west
of the town of Chapin, in Franklin county. The member at this place
rests on the Sheffield formation. Van Tuyl considered this to ~e the
basal part of this limestone series.
'
Owing to the unconformity at the contact between the Chapin arid
the Sheffield formation considerable thicknesses of limestone are found
in certain places beneath the oolitic member that was originally defined
19 Van Tuyl, Iowa Geol. Survey, Vol. XXX, p . 91, 1922.
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52.-Mississippian section of north-central ' Iowa.

as the base. On Maynes creek to the south of Hampton this limestone
re~ches a thickness of at least 30 feet.
The fossiliferous brown dolomite that is found in the upper part of
the Chapin member as described by Van Tuyl is placed in the base
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of the Maynes Creek member for these reasons: lithologically and
faunally it is almost identical with the overlying Maynes Creek member ; it carries the typical Wassonville fauna that marks the base of the
Wassonville member in the southeastern province, which is also a
dolomite filled with fossiliferous chert; the oolitic limestone member
that underlies it is faunally and lithologically like the oolitic limestone
that caps the top of the North Hill member in the southeastern province; the gray limestone that forms the base of the member corresponds to the lower part of the N ~rth Hill member of the southeastern
province; it is a natural break between hard gray limestones beneath
and brown chert-filled dolomite above. This makes possible a correlation of member with member.
The oolitic limestone, then, is considered as the top of the Chapin
member. It is locally dolomitized but it is always easily separable from
the overlying cherty dolomite.

Distribution and Thickness.-The Chapin member .is best exposed
in Franklin county. The complete section of this member may be
worked out only by zone stratigraphy, but at no place in the county
may the complete thickness of the member be seen in one section. The
maximum section is developed on Maynes creek, which flows ' through
Reeve and Geneva townships, and at all other: places only the upper
part of the member is exposed. By following Maynes creek from section 14, Geneva township, where the basal portion is exposed, to section 21, Reeve township, where the upper oolitic member is exposed,
a complete sectipn may be seen.
The upper oolitic zone is well expos~d in the quarry one mile west
of the town of Chapin. This quarry is located in the sou,thwest corner
of section 29, Ross township. The same zone may be seen in ,the
abandoned quarries at 13, section 24, Mott township.
Several small exposures that probably should be referred to the
upper oolitic zone may be seen underlying the Maynes Creek member
in the southwestern part of Butler county. The latter exposures are
usually very dolomitic 'and are not fossiliferous.
The rriember is not seen again until one reaches the southern portion
of the province in Marshall county. It comes up to the drift the entire
distance across Grundy county but is not exposed at any place. In the
Iowa river valley near the town of LeGrand, in the eastern part of
Marshall county, and.in the adjoining part of Tama county the oolitic
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53.-Composite section of the Chapin and Maynes Creek members.
of b ~ ds are referred to the Maynes Creek membe r.

The upper two groups
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member is again e~posed. At the base of the section, resting unconformably on the English River gritstone, may be seen about 18 feet of
hard gray fossiliferous oolitic limestone. This represents the southernmost exposure of the member in the northern prov!nce.
The • thickness of the member differs by large amounts in short
distances because of the unconformable surface on which it rests. In
Franklin county it. ranges from 45 feet as a maximum to about eight
feet at its thinnest development in the Chapin quarry.

Lithologic Character.-Lithologically the member is not a unit although itis almost entirely made up of limestones. "'The, zones within
the member are fairly constant with the exception of the upper oolitic
portion. It is 'in places changed to a sugary dark brown dolomite.
Description of the Zones of the Chapin Member

Prod,uctus ovatus zone.-The basal zone of the Chapin member is
exposed in only one place in the north-central province and marks the
lowest portion of the Hampton formation. It consists of about eight
feet of very hard gray even-textured fossiliferous limestone layers
which resemble the material at the base of the Chouteau section at
Newark, Missouri. The limestone is very hard and therefore 'forms
resistant ledges throughout the small area in which it is exposed, that
is, in several places throughout the southern half of section 14, Geneva
township. notably on the tops of the hills in this area. The drift is so
thin that in almost every field the blocks and slabs' of this material have
been scattered over the surface by cultivation.
Streptorhynchus tenuicostatu11t zone.-This ione exhibits some
lithological variations within itself . . It is all of a gray color, however,
and is made up entirely of limestone. The basal portion of the zone
is made up of very thin beds of hard gray fossiliferous limeston~; the
central portion consists of alternating layers of the same thin-bedded
hard gray limestone and moi'e massive beds of light~r gray limestone
that are usually much less fossiliferous; and the upper portion again
comprises a series of thin beds. Its dominant color is gray, but many
of the beds have considerable amounts of brown dolomitic mat~rial in
them and the upper layers contain considerable chert. This upper portion is usually rather poorly fossiliferous. The zone ,is about 2S feet
in thickness, and it may be best seen at 69 of section 22, Reeve township, four miles south of Hampton.
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Cyathaxonia arcuatus zone.-This zone consists usually of massive
hard fossiliferous brown dolomite ledges. In the Chapin quarry, 40wever, it has a tendency to be gray hard oolitic limestone. Where it is
oolitic it is easily ~eparated from the overlying dolomitic Maynes Creek
member, but when it has been dolomitized its determination is' rather
difficult without the aid of fossils , It differs from the Maynes Creek
in that it is never inter.calated with chert bands and is much less fossiliferous. Its ledges are usually much more massive, have a peculiar
sugary texture and have a deep chocolate brown color. This zone is
best seen in the ,Chapin quarry one mile west of Chapin, in the southwest corner of section 29, Ross township. Its dolomiti,c phase may be
well studied in an abandoned quarry in the northeast corner of section
23, Mott township.
Paleontology.-The fauna of the basal or Productus ovatus zone is
not particularly large, but certain species are very abundant throughout. The zone has local distribution hence it is not possible to say how
well it retains its faunal unity. Fossils were collected from several
exposures in the southern half of section 14, Geneva township, and one
very good exposure may be seen on either side of the north-south road
'about 500 feet south of the center of this section.
Fatma Collected from the SoutlJ-em Half of S ection 14. Geneva T ownship
Productus ovatus Hall
Productella concentrica (Hall)
Schellwienella sp.
Camarotoechia chouteauensis Weller
Paryphorhynchus elongatum Weller
Syringothyris newarkensis Weller
'Grammysia amygdalinus (Winchell)
Capulus paralius W. and W .
Bellerophon blairi M. and G.
Crinoid stem

The zone is especially characterized by the great number of individuals of Productus ovatus. This species is not a good index fossil
ordinarily because of its long range in the Mississippian. In this parti~ular region, however, it serves very effectively to ' distinguish the
zone. . At no other place in the province are large, well preserved in- _
dividuals found in such abundance~
The fauna of the Streptorhynchus zone is considerably larger than
that of the underlying zone. Two species, StrePtorhynch~ts tenuicostatum and Spirifer biplicoides, may be seen on every slab taken from the
thin-bedded limestones. The upper part of the zone is not exception-
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ally fossiliferous, but collections were made · from this horizon at
several places along Maynes creek. The best exposure may be seen on
the south bank of the creek a short distance upstream from the. wagon
bridge at 69 of section 22, Reeve township.
The lower part . of the zone is well exposed on the south bank · of
Maynes creek, just downstream from the wagon bridge that crosses
the creek at 98, section 14, Reeve township.
Fauna of the Streptorhynchus Zone Collected from Vario!ts Exposures
in Reeve Towltship
Productus ovatus Hall
Productella concentrica (Hall)
Schellwienella infiata Weller
Streptorhynchus tenuicostatum Weller
Schizophoria chouteauensis Weller
· Camarotoechia chouteauensis Weller
Spirifer biplicoides Weller
Spirifer platynotus Weller

. The fauna of the Cyathaxonia arcuatus zone has been listed by Van
Tuyl 2°and a large number of species has been added to his list in this
report. . Two species, Cyathaxonia arcuatus and Rhipidomella t(muicostata, are .very abundant in the zone. The gray limestones are fossiliferous throughout, but the upper layers contain by far ~he grc<lter
.
part of the fauna,
FaunfJ of the Cyathaxonia Zone
(Species marked * w~re listed by Van Tuyl)
Zaphrentis cliffordana E. and H .
".
Cyathaxonia arcuatus Weller
Ample·x us sp.
Zaphrentis calceola (W. and W.)*
Syringopora sp.
Leptopora typa Winchell
Schizoblast1l1s roemeri (Shumard)
Platycrinus sp.
Leptaena analoga (Phillips)
Chonetes multicostata Winchell
·Chonetes logani N. and P .*
Productus arcuatus Hall*
Productus ovatus Hall
Productella concentrica (Hall)
Schellwienella sp.
. Schizophoria chouteauensis Weller*
· Rhipidomella tenuicostata Weller
.Cranaena occidentalis (Miller) ·
Spiriferina solidirostris (White* )
Spirifer forbesi N. and P .*
Spirifer legrandensis Rowley*
Spirifer platynotus Weller*
· Spirifer missouriensis Swallow
Syringothyris newarkensis Weller

---20

Van Tuyl, Iowa GeoL Survey, Vol. · XXX, p. 105, 1922.
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Brachythyris chouteauensis Weller
Athyris crassitardinalis White
N ucleospira barrisi White
F enestella sp.
Straparollus obtusus (Hall)

Stratigraphy.-The Chapin member lies unconformably on the Shef'field formation throughout the province. . Exposures in which the
actual contact may be seen are rather few in the region because of the
soft nature of the underlying Sheffield formation. In the northern
part of Franklin county the upper oolitic zone rests directly on the
Sheffield formation. This relation is seen illso on Hartgraves creek
just east of the. city . of Hampton. However, when the valley of
Maynes creek, to the· southeast of Hampton, is reached · the lower
horizons may be seen. The lowermost beds of the Productus ovatus
zo~e are in contact with the Sheffield formation on the south side of
the east-west road that runs through the center of section 14, Geneva
township, just west of the eastern section line ..
. In Butler county the actual contact between the two formations is
not exposed, and it is d~ubtful if any part ~f the Chapin member is
present there. The dolomitic Maynes Creek member may be seen in
one place and a short distance down Beaver creek the upper dolomites
of the Sheffield formation are exposed.
In the extreme southern part of th~ province this disconformity is
exposed again in the contact between the English River gritstone and
the Hampton formation which may be seen near LeGrand.
The contact betyveen the Chapin member and the overlying Maynes .
Creek member is usually marked by im abrupt change in lithology. The
gray limestones of the Chapin are replaced immediately by soft massive
brown exceptionally fossiliferous ledges of dolomite. At a few places
the upper part of the Chapin member has beendolol?1itized and · here
the two members grade into each other. The Maynes Creek memher, .
like its equivalent, the Wassonville member, is characterized by its
chert bands.
Correlations.-The Chapin member seems to be nearly the exact
equivalent of theN orth Hill memb'er of the southeastern Province,
although it is highly probable that the Productus arcuatus zone is older
than any part of the North Hill member at Burlington. qf the 30
species found in the Chapin member 15 are found in the North Hill
member. The Cyathaxonia arcuatus Qr oolitic zone is apparently t~e

MAYNES CREEK MEMBER'

395

equivalent of the oolitic limestone at the base of the section at LeGrand
and is also the equivalent of the oolitic limestone or Schellwienella
zone at Burlington.
The fauna is closely related to that of the Chouteau of Missouri,
especially as that fauna is developed in northeastern Missouri. . , Of the
30 species found in the Chapin member 25 are found in the Chouteau.
On the basis of this faunal similarity it seems safe to correlate the
Chapin member with the Chouteau of northeastern Missouri. The
thickness of the Chapin is slightly greater than that of the Chouteau
at Newark.

FIG.

54.-Maynes Creek member at Hampton, showing typical chert bands.

The Maynes Creek Member

The term Maynes Creek was introduced by Van Tuyl21 in 1922.
In it he included 68 feet of brownish fossiliferous dolomite beds interbedded with chert and lying above the dolomite of the Chapin quarry.
The type section was located on Maynes creek. The maximum exposure of this member on this creek is located in the northeast corner
of section 21, Reeve township, where 41 feet of brown cherty dolomite
rests on the upper zone of the Chapin member.
Van Tuyl did not exactly define either the upper or lower limits of
the Maynes Creek member. The basal zone of the Maynes Creek as
21

Van Tuyl, F. M., Iowa Geol. Survey, Vol. XXX, p. 91, 1922.
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defined in this paper was included by Van Tuyl in the Chapin. ~everal
large exposures on Maynes creek in Geneva township which bdong
mainly to the Streptorhynchus zone of the. Chapin were referrecl by
Van Tuyl to the Maynes Creek.
The Maynes Creek member is here redefined to include all of the
cherty brown dolomitic limestone above the oolitic llmestone of the
Chapin member and below the banded brown limestone ledges constituting the Rhipidomella zone of the Eagle City member. This includes in the Maynes Creek nine feet of cherty brown dolomite that
was placed in the Chapin by Van Tuyl and excludes the. gray limestones that are found on the lower part of Maynes creek, which apparently belong to the Chapin member. This member at its maximum
is only 50 feet thick.

Distribution and thickness.-The basal ledges of the Maynes Creek
member form one of the most widespread zones of the Hampton
formation. This lower zone, containing the Was~onvi11e-Maynes
Creek fauna, may be traced almost continuously across the state. The
upper portions of the member are exposed throughout the northern .
province but are not developed in the southeastern prov.ince.
The northernmost exposures of the Maynes Creek formation may
be seen in the quarry one mile west of the town of Chapin, in Franklin
county. This ·exposure marks the northernmost outcropping of the
Kinderhook in Iowa. The Maynes Creek is also very well exposed
along Spring creek in the northwest quarter of section 1, Marion township, and numerous exposures may be seen along Otter creek throughout Mott township.
The best exposures in the region are seen along the south bank of
Spring creek in the city of Hampton, where several quarries have been
opened. Only · the central part of the member is exposed in these
abandoned quarries. The upper part of the member is exposed farther
up the same creek, however, in the northwest quarter of section 20,
Mott township.
The member is well exposed on the upper reaches of Maynes creek
in the northwest quarter of section 21 , Reeve township. This is the
exposure- that was designated by Van Tuyl as the type section.
Numerous small exposures of the member may be seen along the
eastern border of Geneva and Osceola townships, and some good exposures are found a few miles north of the city of Ackley and to the
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east just across the Butler county line. The lower part of the member
is well exposed along the banks of Beaver creek in Butler county ,in
~ections 31, 32 and 28 of Washington township. South of Butler
county the member is concealed beneath the drift until Marshall county
is reached, where a complete section may be seen.
'The thickness of the member is rather constant throughout the
region, and its maximum may be considered as 50 feet. At no one
section in the northern part of the province may the entire thickness of
the member be seen.

,~

Lithologic character.-Lithologically the Maynes Creek member is
'a unit throughout the province. The lithologic character of the Was- sonville member of the southeastern province, with which the Maynes
Creek is correlated, is the same. The member consists of massive
rather soft dark brown dolomitic layers interbedded with numerous
bands of white, gray, or, in places, black chert. These cnert bands
may be continuous over considerable areas or may be in the form of
discontinuous nodules. The chert bands are much more abundant in
the upper part of the member and consequently the dolomite is much
less massive towards the top. ,
The dolomite consists of many complete rhombohedral crystals,
which are dominantly of the silt size, cemented with calcit,e ' and
limonite. The solubility runs between 85 and 90 per cent. On fresh
surfaces the material has more the appearance of brown limestone, but
on weathered surfaces it turns to a soft incoherent sand composed of
small rhombohedrons of dolomite.
Both the dolomites and the cherts are filled with fossils. Occasionally the chert nodules weather to a soft incoherent body of white powder, and in this case the imbedded fossils are, very easily obtainable.
Paleontology.- The Maynes Creek member has been divided into
life zones based on associations of fossils, and these zones have been
named for the more abundant species which occur in tti em. Lithology
helps only slightly in the differentiation of the zones.
Productus sedaliensis zone.-This zone fonus the base of the
Maynes Creek member. It consists of about ten feet of massive soft
brown ,dolomite layers in which very little chert is found. This zone
contains by far the most abundant fauna of the Maynes Creek member
and is the zone from which the main part of the Hampton fauna has
been taken. The fossils occur only as casts and moulds in the dolomite
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and are so abundant that a block six inches in diameter will often yield
twenty-five species.
There are several species that might well be used' to designate the
zone. Productus sedaliensis occurs profusely in the zone but is not
necessarily the most abundant species. It is used here because it is
less abundant in the zone below and does not occur in the overlying
zone. Other species such as Syringothyris newarkensis, Rhipidomella
tenuicostata, Leptaena analoga, Spiriferina solidirostris, a species of
Aorocrinus, a new species of Spirifer, or a new species of Brachythyris
might very well be used to designate the zone.
Fossils from this zone were first listed by Van Tuyl22 in 1922. The
following list was made at the abandoned quarry a mile west of
Chapin, in Franklin county. This exposure should be considered as
the type exposure of this zone, since the fauna:- is best developed and
best preserved at this locality.
(Species marked * were listed by Van Tuyl )
Zaphrentis c1iffordana E . and H.
Aorocrinus sp.
Cactocrinus sp.
Platycrinus sp.
Cystodictya sp.*
Fenestella sp.*
Orbiculoidea varsoviensis Worthen
Leptaena analoga (Phillips)
Schellwienella crenulicostata Weller
Schellwienella inflata (W. and W.)
Chonetes illinoisensis Worthen
Chonetes glenparkensis Weller
Chonetes logani N. and P.
Chonetes sp.
Productus ovatus Hall
Productus arcuatus Hall*
Productus sedaliensis Weller .
.
Productus sp.
Productella concentrica Hall
Rhipidomella ' tenuicostata Weller
Schizophoria chouteauensis Weller
Camarotoechia chouteauensis Weller
Cranaena occidentalis (Miller)
Dielasma chouteauensis Weller
Dielasma burlingtonensis (White)
.
. Dielasma sp.
Spiriferina solidirostris (White)
Spiriferina subtexta (White)
Spiriferina sp.
Spirifer stratiformis Meek
Spirifer platynotus Weller
Spirifer biplicoides Weller
Spirifer legrandensis Rowley

-22-V'ln
- Tuyi,
-

F . M., Iowa Geol. Survey, Vol. XXX, p. lOS, 1922.
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Spirifer missouriensis Swallow
Spirifer louisianensis Weller
Spirifer gregeri W ell~r '
Spirifer marshallensis Weller
Spirlfer sp.
Brachythyris chouteauensis Weller
'
Brachythyris sp.
Syringothyris newarkensis WelIer
Reticularia cooperensis (SwalIow)
Cliothyridina sp.
Eumetria oSl\gensis (Swallow)
CamarophorelIa lenticularis White
Nuc1eospira barrisi White
Liopteria subovata M. and G.
Posidonomya sp.
, Conocardium sp.· '
Cypricardiniasul<:ifera (Winchell)
Capulus vomeriu.m (WinchelI)
Capulus paralius W . 'and W.
Igoceras uridata Winchell
Conularia sp.
Griffithides sp.
Proetus sp. '

The Productus sedaliensis fauna. may be identified at numerous exposures throughout Franklin county; and fossil lists will be given
from one or two of the more important exposures.
The fauna of this zone is very well developed in an exposure in the
northwest corner of section 24, Mott township. This exposure is in
an abandoned quarry about three miles to the northeast of the city of
Hampton.
"
Zaphrentis c1iffordana E. and H.
Zaphrentis sp.
Fenestella sp.
Cystodictya sp.
Leptaena analoga (Phillips)
Productus sedaliensis WelIer
Ptoductus sp.
RhipidomelIa tenuicostata WelIer
Schizophoria chouteauensis WelIer
Cranaena occidentalis (Miller.)
'Dielasma sp.
Cyrtina sp.
Spiriferina solidirostris (White)
Spirifer bip1icoides Weller .
Spirifer legrandensis Rowley
Spirifer platynotus WefIer
Spirifer missouriensis SwalIow
Spirifer sp.
,
.
Eumetria osagensis (Swa~low)
Camarophorella lenticularis White
Nuc1eospira barrisi White
CailUlus vomerium (WinchelI)
Conularia sp.

400

KINDERHOOK SERIES OF IOWA

The Productus zone ~s also very · well exposed albng Beaver creek
in the southwest part of Butler county. Numerous exposures of the
zone may be seen along the valley;walls of the creek in sections 31, 32
and 28 of Washington township.
The following fossils were collected from a natural exposure on the
south bank o,f Beaver creek at 43 of. section 32, Washington tow~ship.
Zaphrentis c1iffordana E. and H,
Aorocrinus sp.
Cactocrinus sp.
Platycrinus sp.
F enestella sp.
Chonetes glenparkensis Weller
Schizophoria chouteauensis Weller
Rhipidomella tenuicostata Weller
Camarotoechia chouteauensis Weller
Paryphorhynchus elongatum Weller
Spiriferina solidirostris (White)
Spiriferiha subtexta (White)
Spirifer platynotus Weller
Spirifer missouriensis Swallow
Spirifer striatiformis Meek
Spirifer· biplicoides Weller
Spirifer legrandensis Rowley
Spirifer sp.
Spirifer sp. '
Syringothyris newarkensis Weller
Brachythyris chouteauensis Weller
Brachythyfis sp.
Camarophorella lenticularis White
Athyris crassicardinalis· White
Capulus paralius W. and W.
Bellerophon blairi M. and G.
Proetus sp.

Chonetes multicostata zone.-This zone forms the central and main
part of the Maynes Creek member. It consists of 25 feet of .brown
dolomite layers interbedded with numerous bands o~ gray and white
chert. The lower portion of the zone is more massive than the upper
portion.
_
It is in the chert bands that the typical Wassonvi11e-May~es Creek
fauna is found. Most of this chert is very hard and resistant, but at
a few horizons is found weathered chert that is filled with fossils.
The harder chert bands are filled with fossils also, but it is very difficult
to obtain satisfactory material from them. .The same fauna is found
in the dolomite but occurs only as casts and moulds.
Chonetes multicostata occurs most abundantly in the lower part of
the zone. Masses of chert taken from these lower bands are ·crammed
with specimens of this species. These chert masses filled with
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Chonetes are found throughout the entire belt ' of outcrop of the \
Hampton formation in the state.,
Fossils were listed by Van TuyJ in 1922 from this horizon in the
northern province. He collected an abundant fauna from the type
section of the member on the north bank of Maynes creek in the nort,hwest corner of section 21, Reeve township. At this exposu!e the cherts
, are much weathered and the fauna is readily collected. The weathered
part at this exposure is only about twelve feet above the bed of the
stream.
Falma from the Type Section
(Species marked * were listed by Van Tuyi)
Zaphrentis c1iffordaiIa E. and H .
Cystodictya sp.
Orthotetes sp. *
Chonetes multicostata Winchell
Chonetes illinoisensis Worthen
Chonetes iogani N. and P.
Productus ovatus Hall
Productella cOllcentrica (Hall)
Camarotoechia chouteauensis vVeller ·
Camarotoechia tuta (Miller)
Spiriferina solidirostris (White*)
Spirifer iegrandensis Weller*
Spirifer piatynotils Weller
,Nucleospira barrisi White,
Tigeria sp.
'
, Leda :saccata Winchell*
Myaiina sp.*
Liopteria subovata M. and G.
N ucuia gienparkensis Weller
Nucuia .iowensis W. and W.
Straparollus macr~mphaius Winchell
'Bellerophon sp.*
'
'
Ducanopsis, sp.*
Meekospira sp.*
, Orthonychia sp.*
,:£uphemus sp.
Strophostyius bivoive W . and W .
. Proetus sp.
Phillipsia sp.*

'In an old quarry on the south bank of Spring creek, in the northern
part of the city of Hampton, the cherts of .the Chonetes zone are again
weathered so that the fauna is easily available. This abandoned quarry
exposes the entire section of the zone. The following fauna was collected from the lowermost c?ert 'band exposed in the quarry.
Zaphrentis cUffordana E. and ' H.
, Chonetes multicostata Winchell
Chonetes illinoisensis Worthen
Schellwienella inflata (W. and W.)
Schellwienella sp.
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Productella concentrica (Hall)
Camarotoechia chouteauensis Weller
Camarotoechia tuta Miller
Spir,iferina solidirostris (White)
Spiriferina subtexta (White)
Spiriferina sp.
Spirifer platynotus Weller
Spirifer biplicoides Weller
Spirifer sp.
Camarophorella lenticularis White
N uc1eospira barrisi White
Tigeria sp.
Ptychodesma sp.
Straparollus macromphah.is Winchell
.Capulus parali~s W. and W.
Orthoceras indianense Hall
Dentalium grandaevum Winchell
Proetus sp.

'The tWQ common species in this zone are Chonetes multicostata and
Spirifer platynotus. Both of these species occur throughout this
horizon and both of them range in about the same numbers throllghout
both provinces. The molluscan fauna is not as pronounced in the
northern province as it is in the southern.
Spirifer striatiformis zone.-This zone is the , uppermost of the
Maynes Creek member. It consists .of about fifteen feet of thinbedded yellow dolomite beds that contain much less chert than the
underlying zone. As a rule these upper beds are not ab~ndantly fossiliferous. ' At certain places, however,' casts of fossils are found preserved In the soft yellow dolomites.
Expo~ures of this zone are not numerous in the region. It is exposed in' the upper part of the valley of Spring creek, northwest of
Hampton, and in the upper valley of Maynes creek, south -o f Hampton.
The fossils where present are preserved as casts in the yellow dolomite.
This, however, is of so soft a nature that good specimens are difficult
to obtain. It is only in the lower layers that occasional casts of fossils
are seen.
The most fossi'liferous e~posures are se,en on ,the' upper reaches of
Spring creek, northwest of Hampton. The ' fQllQwing species were
collected from this horizon at 41 of section 20, Mott township. The
top of the Chonetes zone may be seen just downstream from the exposure and on the opposite side df the creek
Zaphrentis c1iffordana E. and H.
Platycrinus sp.
Fenestella sp.
Cystodictya sp.

/
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Schellwi~nella inaequalis (Hall)
Chonetes sp.
Productus sedaliensis Weller
Schizophoria chouteauensis Weller
Spiriferina solidirostris (White).
Spirifer stratiformis Meek
Spirifer platynotus Meek
Brachythyris sp.
Reticularia cooperensis (Swallow)
PI-oetus. sp.

Spirifer striatiformis · and Productus sedaliensis occur very abundantly in this zone. The zone may be easily distinguished from the
lower zone of the member by the scarcity of fossils.
.'. ,
Stratigraphy.-The Maynes Creek member is separated from the
underlying Chapin member only by a slight lithological break. The
fauna is directly related to that of the underlying member and continues across the line of contact.
The contact of the Maynes Creek member with the overlying Eagle
City member is marked only by a slight lithological Qreak. The rock
changes from a soft yellow dolomite to a hard banded crystalline brown
limestone which is 'usually somewhat crinoidal. The contact of the
Maynes Creek with the Eagle City is exposed in an abandoned quarry
about three and one-half miles north of the city of Ackley, just west
of the center of the east line of section 14, Osceola township.
The cherts of the Chonetes multicostata zone form such a widespread horizon in Iowa that they may be used for correlation even in
weil sections a considerable distance west of the belt of ~~posure.2S
In the main city well No.8 at Fort' Dodge in Webster county the
Maynes Creek member with its chert zone is present at 430 feet. In
this well indurated rock is struck at 1SO feet. The shale and limestone
from 150 to 210 feet should be referred to the Pella and St. Louis
formations. The oolitic light cream-colored limestone bedded with
green shale, from 210 to 310 feet, undoubtedly belongs to the Gilmore
City formation of Spergen age. The gray and buff limestones and
dolomites from 310 to 430 ' feet represent the Iowa Falls and Eagle
City members of the Hampton formation. From 430 to 480 feet are
found brown dolomite and gray cherts which probably represent the
Maynes Creek and Chapin members of the Hampton formation . . From
480 to 540 feet are shales and yellowish limestones before the true
Devonian limestone is reached. Because of the calcareous material
28 Norton, W . H ., Iowa Geo!. Survey, Vo!. XXI, 1911; Vo!' XXXIII, '1927.

". i
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which they contain it would seem advisable to refer these shales and
limestories to the Sheffield formation rather than to the Kinderhook
shales.In wells farther to' the west. are found cherts that might possibly be
referred to this horizon, although such a correlation would be very
uncertain. In the Auburn well in Sac county cherts and brown dolomites are found near the base of the Mississippian section, from ·710
to 800 feet. In the Audubon well in Audubon county cherty brown
limestone overlying oolitic limestone is found from 955 to 1025 feet.

(' orrelation.-The fauna of the Maynes Creek member is very
definitely related to the Chouteau of Missouri. It is either directly
.equivalent to some part of the Chouteau or is derived from it. Of the
48 species present in the Maynes Creek member 33 are found in the
Chouteau at Newark, Missouri, while 28. are found in the Chouteau
of central Missouri.
There are 30· species present in the Chapin member and of these 23
range on into the Maynes Creek. All but one of the 19 species found
in the Chonetes zone are found in the Wassonville cherts of the southeastern province.
The Eagle City Member

The term Eagle City was introduced by Van Tuyl24 in 1922. As
defined by him it included 70 feet of gray limestones and interbedded
dolomite, and its upper limits were very definitely determined. The
lower contact was not seen by him in the field and was established only
from a deep well section.
The basal member of the Eagle City is a brown banded hard crystalline semicrinoidallimestone about 12 feet thick. The upper part consists of six feet of hard gray very fossiliferous oolitic limeston:e underlain by 12 feet of hard gray lithographic limestone. The Eagle City
. member is defined as embracing aU strata between and including the
banded brown limestone at the base and the oolitic limestone at the top.
The central portion of the Eagle City is made up of a massive soft
yellow dolomite.

Distribution and Thickness.-The Eagle City member has a very
limited distribution in Franklin county, and although it is probably
present beneath the drift in a belt extending across the entire county It
is exposed only in the southeaster~ part of the county. The terminal
2' Van Tuyl, F . M., Iowa Geol.

~urvey,

Vol. XXX, p. 91, 1922.

ZONES , IN EAGLE CITY BEDS
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moraine of the Wisconsin glacier ~tends across Franklin county in
such a·manner that the preglacial exposures Of the Eagle City membe~
come well within its limits and are deeply~· buried. This explains the
limited number of exposures of the member.
The basal zone of the Eagle City member is exposed in an abandoned
quarry about ,three and one-half miles north of the city of Ackley.
This exposure may be seen on either side of the north-south road that
runs between sections 13 and 14 of Osceola township. The quarries
are located in the w.est center of section 13 and in the east center of
section 14.
The Eagle City formation is not seen again until the valley of Iowa
_river is reached in Hardin county. Exposures may be seen .at many
places on either side of Iowa river and in the valleys, of s~all tributary
creeks ' between Eagle City, in the southwest corner of Aetna township.
and Iowa' Falls, in Hardin township. The last exposures of the member to the w'est may be seen in the gorge of Io~a river just below the
dam at the power plant at Iowa Falls. The dam is built upon the hard
lithographic limestones of the upper part of the Eagle City member.
Below Eagle City on Iowa river the exposures are very poor. A
few soft dolomitic ledges have been located but it is not possible to ,
, refer them to any particular zon:~, From Steamboat Rock to Eldora
the :Kinderhook beds are covered by Pennsylvanian sediments. The
, first outcrop of the Eagle City may be seen on the left bank of Iowa
river about a mile sc)Uth of Eldora. From here on southward occasional exposures may be seen all the way to Marshall county.
The thickness of the Eagle City member is about 80 feet and may be
only approximately measured in the field. Each of the separate ~ones
must be measured alone C!-nd at different exposures. The lowermost
beds may be seen north of Ackley and the remainder 'may be seen at a
series of sections on Iowa river from Eagle City to Iowa Falfs.

Lithologic Character.-The Eagle City consists of four rath~r
definite lithological zones. The lowermost is a hard brown banded
crystalline. partly crinoidal limestone. The second zone consists of
very thin-bedd~d gray oolitic limestone interbedded with fossiliferous
dolomite. The'm'a in central zone consists of very massive soft brown
dolomite beds that reach a thickness of 42 feet. The upper zone consists of twCl parts, a lithographic ' 'limestone at the base and an oolitic
limestone at the top. The lithographic limestone is thin-bedded, gray
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Very thin bedded brown weathered
.
dolomite.
Poorly fossiliferous.

45'

Massive brown dolomite.
Fossiliferous at several
horizons.
Straparollus, Spirifer an~
Proetus common.

6'

Hard gray ripple marked mud 12'
cracked 'lithographic limestone.
42'

Massive brown soft
sandy dolomite ..
Poorly fossiliferous.
Straparollus.

limestone 11'
.'Rhipidomella Zone"
F,G. SS .-Composite section of tbe Eagle City and I'owa Falls members. Tbe upper two groups
of beds are referred to the Iowa Falls.
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and slightly ripple marked. The oolite is gray, thin-bedded and very
fossili ferous.
The lower part of the Eagle City member may be traced southward
and may be seen with the same lithologic character in Marshall and
Tama counties. The upper part is exposed only on Iowa river in
Hardin county, hence it is not poss.ible to make statements .regarding
its lithology in other parts of the state.

Paleo.ntology.-The Eagle City member has been divided into four
life zones. These zones in this case correspond more or less closely
. with the lithologic zones. They are named for the most abundant
fossils .which they contain, although the fauna is not large at any place.
Life Zones of the Eagle City
FEET

4.

Camarotoechia subglobosa zone .. . ........ .... .. .. . ... ..... .. ......
This zon~ consists of the upper oolitic limestone and the underlying
lithographic limestone. The lithographic limestone is almost barren of
fossil remains. The upper oolitic .part is filled with Camarotoechia
subglobosa.
3. Straparollus obhtSus zone . , ... . ......... .. ...... . . . .. . ...... . ......
This zone is practically barren of fossils in its greater part. In cer·tain of the beds in the upper parf of the zone numerous casts of Strap~
arolltts obtusus may be found.
2. Spirifer bipficoides zone ................ : .. .. ............... . ......
This is the most fossiliferous zone of the member. It is' named for
Spirijer biplicoides, which occurs very abundantly throughout the zone.
1. Rhipidomella burlingtonensis zone ....................... . ..... . ...
The basal zone.is not exceptionally fossiliferous. The banded brown
limestone ledges carry a large amount of crinoidal' mate·rial and
numerous speciniens of Rhipidomella bllrli1lgtollc,nsis .

18
.

42

.'

8
12
"

. The Rhipidomella burlingtonensis zone is exposed in only one
locality, although an equivalent horizon probably is · represented in the
section at LeGrand in Marshall county. The zone is exposed three
and 'one-half miles '· north of Ackley, in Franklin county, in the
abandoned quarry in the southwest corner of section 13 and in the
southeast corner of section 14 of Ol'ceola township.
Fauna of the Rhipidomella ZOlle North of Ackley
Leptaena analog~ (Phillips)
Rhipidomella burlingtonensis Hall
Camarotoechia chouteauensis Weller
Spidfer platynotus Weller
Strophostylus bivolve W ~ and W . ..
Cactocrinus sp.
Proetus sp.

The Spirifer biplicoides zone outcrops best in the immediate vicinity
of the town of Eagle City, in the southwest corner of section 31, Aetna
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township. The type. exposure is located in an old quarry' on .the east
bank of Iowa river just south of the highway bridge that crosses the
river at this· point. The entire thickness of the Spirifer biplicoides
zone is exposed at this place, as well as 33 feet of the overlying
Straparollus zone. The limestones of the Spirifer biplicoides zone are
exposed along the east bank of Iowa rivet for a considerable distance
downstream from this quarry.
Fa1~na

of the Spirifer biplicoides Zone at Eagle City
(Species marked * were listed by Van ruyl)

Chaetetes sp.*
Rhombopora sp.*
Fenestella sp. *
Leptaena analoga (Phillips)
Schellwienella inflata Weller*
Streptorhynchus tenuicostatum \\Teller
Chonetes burlingtonensis Weller
Productus blairi Miller
Productus ovatus Hall*
Productus sp.*
Rhipidomella d. tenuicostata Weller
Schizophoria sp.*
Camarotoechia chouteauensis Weller
Spiriferina subtexta (White*)
Spiriferina solidirostris (White)
Spiriferina sp.
Spirifer latidor Swallow
Spirifer biplicoides Weller ·
Spirifer missouriensis Swallow
Spirifer calvini Weller
Eumetria osagensis ,( Swallow)
Eumetria verneuiliana Hall
Reticularia cooperensis (Swallow)
Hustedia circularis (Miller)
Aviculopecten sp.*
Capulus paralius W. and W.
Orthonychia sp.*
Straparollus sp.*
Orthoceras sp.
·P roetus sp.

"

-'
Beds which may be referred to this horizon are found in the southeastern part of Hardin county in the vicinity of Gifford in Union township. A small exposure of gray-brown lime~tone · may be seen in 'an
abandoned quarry on the south bank of the first small creek south of
Gifford on the northeast side of the highway at 77 of section 4, Union
town~hip. The following fauna was collected from this exposure.
Schellwienelia planumbona Weller
Chonetes logani N. and P.
Camarotoechia chouteauensis Weller
.. Dielasma chouteauensis Weller
Spiriferina solidirostris White

LITHOLOGY OF CAMAROTOECHIA ZONE
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Spirifer missouriensis Swallow
Spirifer striatiformis Meek
Spirifer platynotus Weller
Reticularia cooperensis (Swallow)
Capulus sp.
Igoceras subplicatum M. and W.

The -Siraparollus obtusus zone for~ns the. greater part of the Eagle
City member. The thick massive be4s of dolomite exposed along
Iowa river between Eagle City and Iowa Falls belong mainly to this
zone, but they are very easily confused with the dolomite ledges of the
Iowa Falls member. The relation of the Cmnarotoechia subglobosa
zone to both the Iowa Falls member and the Straparollus zone may be
,seen in the ol~ quarries along the banks of Iowa river just east of the
city of Iowa Falls.
'
The fauna of the Straparollus zone is very meage'r. Throughout
the greater part of this section no traces of fos sils may be found. In
the central part of the zone is found a thin bed in which casts of
Straparollus obtusus occur·j;aouridantly, with a few other species in
assoCiation with a cyathophylloid'c,bfal and'·ii.'Spirifer. Another layer
lower in the section shows numerous stems of a species of Platycrinus.
The exact horizon of these beds cannot b~ detertnined because the contact of neither the underlying nor the overlying zone 'is exposed.

,

'

Fau1Ia collected from an e.~·p osllre 011 the SOI!th bank of I Mila river at 189 of
34, R . 20 W ., T~llp . 89 N.
Zaphrentis sp.
Cyathophyllum sp.
Platycrinus sp.
Spirifer sp.
Straparollus obtusus Hall
Orthoceras d. indianense Hall

sectiM~

One horizon of the Iowa Falls member also is filled with casts of
S traparollus obtusus. 1'he Iowa Falls horizon may be easily differentiated from this zone by its greater number of fossils and its
greater nunibe~ of species.
The Straparollus zone is again exposed on the right bank of Iowa
river one mile south of the city of Eldora. The exposure is about 500
feet downstream from the old highway bridge one mile south of the
city. Casts of Straparollus and of a cyathophylloid coral are found
abundantly in certain beds of the dolomite.
The Camarotoechia subglobosa zone consists of two parts lithologically, a hard gray lithographic limestone at the base and a thin-bedded

.,.
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gray oolitic limestone at the top. Both portions are fossiliferous but
the number of species present is very limited. Certain ho~i~ons of the
upper oolitic part are crowded with Camarotoechia sttbglobosa. The
next most abundant fossil is a slender cyathophyl1Qid coral.
The zone is best exposed in the Ellsworth ston~ quarry; located on
the left bank of Iowa river just southeast of the city of Iowa Fal1s at
97. of section 18, Hardin township. The entire zone, with both lower
and upper contacts, may be seen here. It is also well exposed in another abandoned quarry just across the river from the Ellsworth
quarry. A partial section of the lithographic limestone and the entire
oolitic part may be seen in the gorge of Iowa river immediately below
the dam at the power plant in Iowa Fal1s. The exposures of this zone
are practically limited to a few miles of the gorge of Iowa river.,

F,G. 56,-Ells,w orth Stolle Quarry at Iowa
Falls.
Lithographic limes.tone
forms ' quarry floo.r .

Fatlna Collected from the Camarotoechia mbglobosa Zone
(Species marked * were' listed by Van Tuyl)
Cyathophyllum sp.
'
"
Syringopora sp.
Stromatopora sp.
Streptorhynchus tenuicostatum 'lVel1er
Camarotoechia subglobosa Weller
Camarotoechia sp. *
Eumetria verneuiliana Hall
Conocardium sp.*
Schizodus sp.
Schizodus sp.
Straparol1us obtusus Hall

EXPOSURES OF EAGLE CITY BEDS
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Stratigraphy.-The Eagle City member overlies the Maynes Cr.eek
member conformably. The lithologic change from the underlying
Mayn~s Creek dolomite to the brown ~rystalline limestone ledges of the
basal Eagle City is not abrupt. The f~una of the .basal Eagle City is
definitely related to the Maynes Creek fauna.
The break between the· Eagle City member and the overlying Iowa
Falls dolomite is sharp, and the gray limestone of the Eagle City ends
with knifelike sharpness against the Iowa Falls dolomite. The contact
appears irregular and slightly unconformable at all exposures~ The
lithographic limestone is ripple marked and is undoubtedly of shallow
water origin. Oolitic limestone is very likely formed in very shallow
water, ~here the oolites can be intermittently exposed to the air, and
such conditions would be found on a tidal flat. The upper surface of
the Eagle City is no more uneven than would be expected of a shallow
water deposit that had been subjected·to the action of waves and shore
currents.
,

.

FIG. 57.-Uneven contact of Eagle City
with Iowa Falls in Ellsworth
Stone Quarry.

C orrelation.-The Eagle City member has a very limited distribu:'
tion. Exposures of the lower zones of the member may be traced
southward as far as Marshall county, as for instance near LeGrand
in Marshall county, near Conrad and Beaman in southern Grundy
county, and around Gifford and· Xenia in southern Hardin county. The
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exposures of the upper part of the zone are confined to ' Iowa flver
valley between Eagle City and Iowa Falls.
The fauna of the Eagle City is much smaller than that of the
Maynes Creek member but includes many species that undoubtedly
were derived from the underlying Maynes Creek. Such forms as
Leptaena analoga, Schellwienella inflata, Streptorynchus tenuicostatum,
Camarotoechia. chouteauensis, Spirife'r missouriensis, S piriferina
solidirostris and Spirifer platynotus are highly characteristic of the
underlying members of the Hampton formation.
Such forms as Eumetria verneuiliana, Productus blairi, Spirifer
latior, Spirifer calvini, Hustedia circularis and Camarotoechia s1.tbglobosa are not characteristic of the lower members.
There are 29 species of invertebrates present in the Eagle City member and of these 19 are found in the · Chouteau at Newark, Missouri,
and 16 are found in the Chouteau' of central Missouri. The preponderating part of the fauna seems to be related to the Chouteau of Missouri.
Thirteen species that are found in the Eagle City fauna occur in
the Osage formations. Such forms as Camarotoechia s1.tbglobosa and
Eumetria verneuiliana have never been reported from beds older than
.
!.\
the Osage.
.
.
The beds of the Eagle City member probably are younger ,than any
of the Chouteau beds of Missouri, but .the fauna is definitely derived
from the Chouteau fauna. The Eagle City beds are considered to be
part of the Hampton formation because their fauna is definitely de- ,
rived from the Hampton, because of a similarity in lithology with the '
other members of the Hampton, because of a dissimilarity in ' lithology
between the Eagle City and the Osage beds, and because the Osage'
beds may be demonstrated to overlap unconformably on the Hampton
surface in the southern part of the state.
The Iowa Falls Member

The term Iowa Falls was introduced .by Van Tuyl25 in 1922. The
Iowa Falls member as defined by Van Tuyl includes all of the dolomite:'
beds between the oolitic limestone of the Eagle City member and the
white limestone ledges of the Alden formation, which overlies the Iowa
Falls unconformably. The Iowa Falls member is used in this paper
exactly as defined by Van ' Tuyl:
25 Van TuyJ , F. M., Iowa Geol. Survey, Vol. XXX, p. 91 , 1922.

CHARACTER OF IOWA FALLS MEMBER

Distribution and Thickness.-The Iowa Falls member has a ~ry
local distribution, arid its exposures are practically confined to a few
miles of the.; Iowa river valley in Hardin county. It undoubtedly
underIies extensive areas of this part of the state but is obscured by the
heavy drift.
Exposures of the Iowa Falls member may be seen in the bluffs of
Iowa river in section 28, Hardin township, where they occupy the
upper parts of the bluffs. The member gradually is more and more
prominent farther upstream towards Iowa Falls and is best -exposed
within the city limits, in the gorge of Iowa river above the pOiWer plant
dam. The lower part is very well exposed in the abandoned stone
-quarries along Iowa river in the southern part of section 28, Hardin
township.
The upper beds are well exposed in the western suburb of Iowa Falls,
also at "Wild·Cat Glen", along the lower end of Elk run, and along the
south bank of Iowa river one mile west of the city in section 14,
Range 21 West, Township 89 North. The unconformable contact
of the: Iowa Falls with the Alden is exposed on the south bank of Iowa
. river at 79 of section 15, Range 21 West, Township 89 North .
. The whole thickness of the Iowa Falls member may not be seen in
one section, but it is exposed within ihe distance of a mile. The lower
part may be seen in the gorge above the power plant an.d the upper thin
beds at "Wild Cat Glen", which is less than a mile from the gorge
sectiori.. The thickness of the member is about 75 feet and may . be
measured only by projecting known zones over considerable distances.
Lithologic character.-The Iowa Falls member is made up entirely .
of brown dolomite. It is 'very difficult to locate exact horizons unless
the contact of the Eagle City or of the Alden is exposed. The lower
beds are very massive with bedding planes as much as four feet apart.
Microscopically the dolomite consists of rhombohedrons of dolomite
that are mainly of the silt size and are cemented with calcite. The
upper part of the member consists of very thin beds of harder brown
dolomite thatis usually lighter in color than the lower part:. The upper
, surface, on which the Alden rests, as a rule .is very much leached and
covered with solution pits. Curious nodular-like masses of harder
dolomite are left on this leached surface.
Paleontology.-The Iowa Falls is generally considered tQ be practically un fossiliferous and the majority of the beds appear as such.
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H0wever, at a few localities discontinuous lenses of fossiliferous material have been found.
.
On the basis of these fossiliferqus beds the member has been divided
into three zones, but these zones cannot be established with. the same
definiteness as the zones of the other members of the formation.
Life Zones of the Iowa Falls

Spirifer platynotus zone.-This zone consists of the basal five feet
of the member, and at certaif!. localities fossils occur abundantly in the
lower three feet. A large form of Spirifer platynotus which is really
a variety 6f the true S. ' platynotus characterif es these beds. The association with this Spirifer of species that are t).ot found elsewhere in
the Hampton definitely establishes the zone.
.
T.his zone is exposed in many places near the city of Iowa Falls, but
it is only at certain localities that the beds carry fossils. Fossiliferous
strata in. this horizon may be seen in the old Ellsworth stone quarry
on the left bank of Iowa river at 97 of section 18, Hardin township.
Fossils may also be collected from this horizon in an old quarry on
the left bank of Iowa river about 500 feet downstream from the power
plant in Iowa Falls. The following fauna was collected from these
two exposures.
Zaphrentis c1iffordana E. and H.
Orophocrinus conicus W . and Sp.
Orophocrinus d . fusiformis W. and Sp.
Orophocrinus d. stelliformis (0." and Shu.)
Platycrinus sp. 1
Platycrinus sp. 2
Platycrinus sp. 3
Schellwienella sp.
Rhipidomella tenuicostata M. and W.
Rhipidomella burlingtonensis Hall
Productus sedaliensis Weller
Dielasma .sp.
Spirifer platynotus Weller
Spirifer missouri ens is Swallow
Spirifer biplicoides Weller
Spirifer louisianensis Weller
.Spirifer sp.
Reticularia d ; pseudolineata (Hall)
A viculopecten sp.
Bellerophon blairi M. and G.
Bellerophon sp.
.
.
Igoceras subplicatum M. and W.

The LQ%onema zone.-This zone is named for an undescribed
species of' LO%01iema which occurs abundantly in the horizon. This
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gastropod is a large easily distinguishable. form characteristically about
three inches in length. The zone contains ~m association of species
that distinguishes it very readily from any other in the Hampton
formation. The fossiliferous part of this zone is about three feet in
thickness and is located about 18 feet above the contact of the Eagle
City with the Iowa Falls. The Lo%onema zone is made to include all
of the massive dolomite beds above the S pirifer platynotus zone. This
excludes the upper thin beds .of the member and makes the Lo%onema
zone about 40 feet in thickness.
The fossil-bearing beds of this zone may best be seen in the old Ellsworth stone quarry southeast of Iowa Falls, where the fossil-bearing
-bed occupies a band ab.o ut five feet down from the top of the quarry
face. The zone is well exposed- also in the two old stone quarries on
the opposite side of Iowa river from the Ellsworth quarry. .
The most abundant fossil in the fauna is a large form of Strapcirollus obtu,su,s which averages at least two inches in width. Three species,
the Straparollus, the Lo%onema, and a species of Cyathophyllum crowd
the horizon. The fossils have been preserved for the most part as
casts and moulds in the dolop1ite, but a few have been replaced by a
milky white form of. calcite.
Fmma Collected from the Lox onema Zone
Cyathophyllu!ll sp.
Cactocrinus sp.
Bryozoa sp .
.Streptorhynchus tenuicostatum Weller
Camarotoechia subglobosa Weller
Spiriferina sp.
Spirifer platynotus Weller
Conocardium sp.
Straparollus obtusus Hall
.
Platyschisma missouriensis Weller
Orthoceras indianense Hall

Centronelloidea rowleyi zone.-The fossils of this zone were. collected and listed by Van Tuyl26 in: 1922 and have not been seen by the
.writer. Centronelloidea ro'Wle;/i is chosen as a zone name-since it is .'.
not a common species in other parts of the Kinderhook of Iowa. . '. ..
The fossils collected from this 'zorie were found in the' upper 't hin beds "
at "Wild Cat Glen" in the ~estern suburb of Iowa Falls. The upper
.thin-bedded material is about 30 feet in thickness an<~ only the lower '
26 Van Tuyl, F . M. , Iowa Geo!. Survey, Vo!' XXX; p. 98, 1922.
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part of this occurs at "Wild Cat Glen". It is assumed then that these
fossils came from the lower part of the zone.
Fauna Listed by, Vall Tuyl from the Centrollelloidea Zone
Zaphrentis sl?
Orthotetes sp.
Dielasma sp.
Camarotoechia cf, tuta (Miller)
Camarotoechia sp. ?,
Spiriferina solidirostris (White)
Spirifer sp.
Ambocoe1ia ~p,
Centronelloidea rowleyi (Worthen)
Athyris crassicardinalis White?
Orthonychia sp.
Holopea subconica Winchell?

Stratigraphy.- The Iowa Falls member is separated from the underlying Eagle City member by a sharp lithological break. A discussion'
of this contact has been given u~der the stratigraphy of the Eagle City
member.

FIG.

58,-Small arch sopwing cont,a ct of Eagle City with Iowa Falls above power plant
at Iowa Falls,

The Iowa Falls member is unconformably overlain by 'the Alden
limestone, which consists of soft gray to bluish thin-bedded limestone.
The Alden is slightly fossiliferous but the fossils are so fragmented
that none have 'been identified. The Alden is correlated with the
oolitic limestone which is exposed near Humboldt and Gilmore City
farther to the west. The exact age of the fauna of the Gilmore City
limestone, is doubtful. ' The crinoid fauna in the base of the formation
at Gilmore City contains a great number of Kinderhook genera although almost all of the species are entirely new. It is "considered as
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younger than the Kinderhook because of the fauna and because of the
marked unconformity which separates it ' from the upper beds of the
Kinderhook. The fauna as a whole resembles certain parts of the
fauna of the Madison limestone of the west.

St. Louis limestorie-unfossiliferous.
Thin bedded white oolitic
limetsone.
Numerous joints filled with green
shale.
Poorly fossiliferous:
I

"Cyathophyllum Zone"
14'

Very m~ssive hard grayish white
crystalline .cross bedded
oolitic limestone.
Fossiliferous throughout.but
more so near the base.
"Streptol'hynchus Zone"

Massive greenish lime~tone
interbedded with green
shale.
"Rhodocrinus Zone"
~lue

soft shaly limestone.

"Camar6toechia 'Zone" 3'
'Brecciated limestone. 2'
FIC.

. '

59,-Type s,ecHon of the Gilmore City beds. 'These beds are exposed in Pocahontas and
Humboldt counties and are correlated with the Alden limestone.

The uncoriformable contact 'of the Iowa Falls member with the
Alden may be seen at several places along Iowa river west of Iowa
Falls. The first expo'sure in which this contact maybe, seen is located
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on the right hand bank of Iowa river about 200 feet upstream from ,
the railroad bridge at 39 of section 21, Range 21 West, Township 89 '
North. ' Several other exposures of this contact may be seen along the

river bank in the northern part of section 21. Farther up the river the
'
Iowa Falls is cut out entir~ly.
The magnitude of this unconformity may be shown ,by the fact that
three miles down Iowa river from the town of Alden the Alden limestone is seen resting unconformably on the top of the Iowa Falls m'ember and at the town of Alden the Iowa Limestone Company has drilled
from the base of the quarry through 120 feet of Alden limestone before striking foreign material. At 120 feet the drill ' penetrated the
Hthographic limestone of the Eagle City member. The entire 75 feet

FIG.

61.-Alden limestone in the quarry of the Iowa Limestone Compan y at Alden.

,

"
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of the Iowa Falls ' member has been cut out within a distance of three
miles.
The Iowa Falls member is hot exposed outside of the immediate
vicinity of Iowa Falls. Certain thick sections of dolomite in well secdons to the west of Iowa Falls ar'e suggestive of the member, but this
cannot he definitely determined.

f

Correlation.-The -fauna of the Iowa Fall~ member is not large
enough to allow for many generalizations. .A considerable number of
the species present were undoubtedly derived 'from the earlier Hampton
fauna. S pirifer:platynotus~ S pirifcr iouisiane~si'sJ Spirifer biplicoidesJ
Spir,i fer missouriensisJ StreptorhY1ichu; ten1J,icostatum J Productus
sedaHensis. Rhipidomella tenuicostata J Straparollus obtusus and Or- '
thoceras indianense are all common fossils of the Hampton formation.
There are 20,species in the Iowa Falls member and of these 18 are
found elsewhere in 'the Hampton of Iowa, 12 are found in the Chouteau at Newark, Missouri, and eight in the Chouteau of central Missoun,
Because the strongest faunal relations of the Iowa Falls member
seem to be with the underlying Hampton members, and because
stratigraphically the Osage beds may be demonstrated to overlap unwnformably on to the Hampton surface and to pinch out long before
north-central Iowa is reached, and because the lithology of the Iowa
Falls does not resemble that of the Osage in any way, the Iowa Falls
' member is considered to be part of the Hampton formation.
The Iowa Falls member marks the upper limit of the Kinderhook
series ,in Iowa, which at its maximum thickness will total 625 feet.
The Mapie Mill and , English River formations in the southeastern
province are 375 feet thick at their maximum development at Burlington, a~d the H~~pton f<:irmation is 250 feet thick in' the north-central
province.
The Hampton Formation 'at LeGrand

A series of exposures of the Hampton formation may be seen along
[owa river in eastern Marshall county and in 'we,stern Tama county.
A few minor exposures ,of the formation ' may be. seen in the southern
part of Grundy county near C'Onrad and Beaman, on Wolf creek.
Other minor ,exposures may be seen in the, northern central part of
Marshall county in the ~icinity of Albion and
again in the vicinity of
'
,

.
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Liscomb. 'These exposures will be grouped together and described as
the LeGrand section.
This group of exposures is located n~ar the town of LeGrand, which
is'about nine miles east of Marshalltown and is-in the heart of the best
exposures of the Hampton formation in this region. Several larg~
quarries ·are now in operation in the vicinity of LeGrand and there
are a score of abandoned quarries near the town.
This group of exposure:> has long been famous for its crinoidal
remaihs. It was in some of these old quarries that Meek and Worthenl
Miller and Gurley, R. R. Rciwley, Samuel Calvin, and Wachsmuth and
-Springer first collected the crinoids that have become famous the world
. over. The LeGrand cr~noids have been particularly desirable because
of their excellent pr.eservation. These crinoids grew in patches much
as afl.ower garden grows today . Once the main large nest at LeGrand
was exhau~ted it ~ecame difficult to find a single good specimen. If
one visits the LeGrand quarries it is seldom that more than a badly
broken specimet). is found • . The horizon .in which the large nest occurred appears at present to be almost entirely barren. The layers in
which the crinoids were found consist of brown soft banded limestone
,in which it is difficult to find even so much as a crinoid stem. Other
nests of these crinoids undoubtedly pO'pulated the sea bottom at this
time and it seems very likely that others may be uncovered by quarrying operations in the future. The crinoids that grew in this large nest
were buried by fine sediments in a condition almost as good as that of
the living state. A great number of complete crinoids have been found,
'complete from the most delicate pinnules on the anns to the cirri on
the ends of their stems. A part of 'the original color of these crinoids
is still preserved in the fossil specimens. The original large nest consisted ,of a lentieulC),r mass of soft slightly magnesian limestone not
.over one foot in thickness. The edges of this mass pinched down to
a few inches in thickness. The crinoids occurred along definite planes
within this limesto~e and often the slabs had to be split to expose the
surfaces on .which the crinoids lay. The areal extent of this nest was
not over fifty by sixty feet. The horizon of the nest was located
definitely at 34 feet above the contact .of the oolitic l~inestone with the
brown to gray magnesian limestones. This contact m,ay be seen in the
quarry from which the crinoids were taken. The'horizon from which
the crinoids came may now be se~n to be a brown soft evert-grajned
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banded earthy-appearing slightly magnesian limestone. It may
more definitely located by a close study of the section. In the zone'
direetly below the crinoid horizon ttlere may be seen several layers of
brown or blue hard crystalline crinoidal limestone that appear almost
. identical' with many beds that ate found in the Burlington limestone.
These crinoidal limestone beds are interbedded with softer brown
banded limestone beds and occasionaily a little chert. The beds from
which the crinoids we~e taken are about t~ree feet. above the last of
these crlnoida1limestone beds.
The quarry fr'om which' the crinoids were taken has been reopened
and is now (1929) in operation. The face of the quarry has been
- shifted some 75 feet to the east-of the position at which it stood when
the crinoids were being'removed, and the present quarry floor is located
considerably above the position of the old quarry floor. The old .
quarry penetr(j.ted down through the oolitic limestone that forms the
base of the formation in this region and the new one' has its floor at the
top of this oolitic layer or some 18 feet higher. The old quarry hole
which penetrated through the oolitic limestone may still be seen at
the south end of the present quarry although it -is now partly filled
with water. This old quarry hole in the oolitic limestone is about 100
feet in' length and forms a marker for the nest of crinoids. The heart
of the crinoid bed was located about 50 feet up from the northern .end
and directly to the east of this old quarry hole.
The crinoids of the LeGrand region are not entirely confined to the
zone in which the large nest was found. The species that make up the
crinoidal limestones in the zone below are for the most part the same
species that occur in the large nest.. Broken flattened calyces of
crinoids that are identical with those found in the upper nests may be
collected from these highly crystalline limestone ledges. A few very
good specimens showing the arms and stems and calyces have been
found on the bedding planes of this lower zone.
The soft gray earthy limestone beds that lie just above the oolitic
limestone locally carry small nests that in part resemble the upper nest.
The crinoidal association in this lower zone is markedly different
from that of the upper one. This lower zone is particularly noted
for its abundance of remains of small inadunate crinoids. The crinoids
;,f this lower zone, how,ever, are not confined entirely to these nests',
and ' a few specimens may be expected anywpere within the blocks or
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on the bedding planes of this limestone. Rows of stems may often
be seen protruding from great blocks of this material.
The' uppermost beds at LeGrand contain an important amount' of
fragmented crinoidal material which occurs only as broken ,or flattened
:;pecimens. One species of Cactocrinus and several species of Platycrinus occur in these upper beds.
The crinoids have been confined for the greater part to the large
south quarry. However, ~ few have been taken from the large north
qua.rry, ' several from the county quarry on, Timber. creek, a few from
the 'n~w quarry on the "Devils Anvil", and ~everal from the abandoned
quarries to the ~'est pf the large south quarry.
The natural exposures of the material are usually weathered to such
an extent that very few fossils may be collect~d : These limestone beds
contain a great amount of dolomitic m.aterial which upon weathering
appears much like the Wassonville or Maynes Creek members ' of 1h~
Hampton formation.

Distri,bution and Thickness.-The exposures described under the
LeGrand section are confined to Marshall county, the western edge of ,
Tama county, and the southern edge of Grundy county. The main
~xposures under consideration are within a few miles of tqe dty
of LeGrand and most 'of them are located in the valley of Iowa' river.
The thickness of the LeGrand section is about 80 feet and the '
greater part of this may be seen in continuous sections. The lower
oolitic member is usually incompletely exposed in the recently opened
qqarries. Usually only parts of the upper thin-bedded zone are seen.
It is not possible to establish a definite upper limit to the LeGrand beds,
although the upper part would be correlated with the lower part of the ,
Eagle City member to the north. The maximum section exposed' im-,
mediately in the vicinity of LeGrand is about 80 feet.
. Lithologic Character.-The LeGrand beds have been divided into
life zone~ and named ,for the most abundant fossils which ,they ('on-:tain.
The Schellwienella ,plamt'n'tbona zone.-This zone is named for
Schellwienella planumbona, which is found abundantly' at this horizon.
Lithologically it consists of hard gray rather thin-bedded oolitic limestone, which may be easily recognized from other ' oolitic beds of the
LeGrand section by, ~he larger- size of its oolites:
, ,

LIFE ZONES IN LEGRAND BEDS

' Very thin bedded brown limestone
"Camarotoechia zone"

.Thin bedded hard brown limestone
. occasionally oolitic.,
"Spiriferina Zone"
,.

I

12'

Thin bedded brown banded limestone,
"Cactocrinus Zone"
"Upper Crinoid Horizon"
Brown hard crystalline crinoidal
limestone.
Locally carrying chert and oolite.
"Orophocrinus Zone"
.

Massive soft gray limestone'
chert and calcite abundant.
"Pachylocrinus Zone"
"Lower Crinoid Horizon"
16'

Massive white hard
oolitic limestone.
"Schellwien ella Zone"

..

. FIG.

62.-:C~mposite section o~ the LeGrand beds showing lif,? zones .
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The Pachylocrinus genista zone. -This zone is named for the crinoid Pachylocrinus genista, 'that is found throughout the horizon.
Lithologically this zone consists of very soft earthy gray to' yellowish
ve~y massive limestone ledges, ~hich contain a large number of gray
to white chert nodules filled with Chonetes 1nultitostata. The zone is
about 18 feet in thickness.

.

The Orophocrinus coniws zone.-This zone is named for the small
blastoid Or.ophocrinus conicus, which may be found at almost any '
horizon within the zOl1e. Lithologically the zo~e shows c'onsiderable
range. The main characteristics by which it may be distinguished are
the hard crystalline crinoidalledges which it contains. These crinoidal
ledges are of either a brown or a bluish color and mig4t very easily
be confused with ledges, of the Burlington limestone. They are interbedded with yellow to brown, either massive or very thin-bedded lime- ,
stone beds. Locally the basal part of the zone contains a semi-oolitic
limestone layer about two feet six inches thick. _ The zone contains
large amounts of nodular chert which is usually of a gray or white
color but occasionally may be banded with black. The thickness of
this zone is 18 feet.
,

'

Cactocrinus am-oleli zone.-This _zone has been named for the fossil
crinoid Cactocrinus arnoldi. It might well have been named for the
genus Cactocrinus alone since it bea~s three species of Cactocrinus' that
occur very abundantly. L~thologically t~is zon.e consists of. thinbedded earthy banded brown limestone ledges. These brown bands
run in any direction with respect to the bedding planes. The layers of
this zone break out as' arge flat. slabs usually about six inches thick and
are poorly fossiliferous.
The Spiriferina solidirostris zone.-This zone has been' named for
S piriferina solidit:ostris, which occurs very commonly throughout the
zone. Lithologically the zone consists of very fossiliferous thi-n-bedded
hard brown limestone b~ds. At several place~ small beds of oolitic
limestone have been seen. Many of the weathered surfaces are matted
with fragmented fossils. The zone is about 12 feet in thi'ckness.
Camarotoechia choute,auensis zone.-This zone has been named for
the fossil brachiopod Ca1'l:iarotoechia chouteauensis, which occurs very
abundantly , in the horizon. This zone consists of about 10 feet of
very thin-bedded brown limestone beds. The average thickl1ess of the
individual beds is less than two inches.

FOSSILS AT DEVILS ANVIL .
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Pale01itology.-The Schellwienella planumbona zone ·is exposed at
many places along the bluffs of Iowa river between LeG:rand in
Marshall county and Butlerville in Tama cou·nty. The best exposure
is located at the old mill on the right bank of Iowa river just downstream from the highway bridge that crosses at t~is point. This exposure is 'located at 47 of section 1, LeGrand .township. The entire
section of the zone is exposed here, with both ·its upper and lower contacts.
Very fossiliferous exposures may be seen on the eastern end of the
"Devils Anvil", at 76 of seetion 7, Indian Village township, Tama
county. A small ' creek cuts through the oolitic membe.r at this point,
- making each of the beds of the zone easily accessible.
\

Falma of the Schellwietlella Z~ne
(Species marked * were listed by Van Tuyl)
Zaphrentis sp·.* .
Schellwienella inflata Weller
Schellwienella planumbona Weller
Schellwienella sp.*
•
-Chonetes logani N. and P.*
Chonetes burlingtonensis Weller
Chonetes iIlinoisensis Worthen
Productus ovatus Hall .
Productus sp.
Productella sp. *
Productella sp.*
Rhipidomella tenuicostata Weller
Dielasma sp.*
.
Camarotoechia tuta Miller
Spirifer platynotus Weller
Spirifer sp.*
Syringothyris sp.*
.
Brachythyris peculiaris (Shumard)
Cliothyridina tenuilineata (Rowley) *
Athyris crassicardinalis White
Comp6sita opposita (W. and W.)
, Schizodus sedaliensis M. · and G.
Pterinopecten nodocostatus W. and W.
Aviculopecten sp.
Straparollus obtusus (Hall)
Orthoceras sp.*

The Pachylocrinus zone is bes.t exposed in the main large sottth
quarry, which is located about a. mile and a half .north· of LeGrand on
the right bank of Iowa river at 77 of section 1, LeGrand township.
rhe floor of this quarry is located on the top of the oolitic limestone.
The Pachylocrinus zone occupies the base of the q~arry face. In the
extreme southern end of this quarry the old abandoned quarry floor is
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in the Pachylocrinus zone. A large number of the fossjls were colle'cted from these old flat weathered surfaces.
The .zone is also very well exposed in the county quarry on' Timber
creek at 97 of section 8, LeGrand township. Here the Pachylocrinus
z~ne forms th'e base 'of the quarry face as in the south LeGrand quarry.
Numerous other exposures might be mentioned, but these two are particularly favorable for a study of. the f,ossils.
FallnG! of the Pachyio crilms genista Zone'
Cyathaxonia arcuatus Weller
Zaph~entis sp.
Leptopora typa Winchell
Schoenaster legrandensis M. and G.
Archaeocidaris legrandensis M. and G.
Pachylocrinus genista M, a)1d G, ,
Rhodocrinus watersianus W. and Sp.
Platycrinus symmetricus W. and ~p.
Dichocrinus delicatus W. and Sp. ,
Leptaena analoga (Phillips)
Schellwienella sp.
Chonetes multicostata Winchell
Productus ovatus Hall
Productus arcuatus Hall
Proquctus sp.
,
Productus sp.
. Productella conceiltrica (Hall)
Rhipidomella dubia Hall
Rhipidomella thiemei White
Camarotoechia tuta Miller
Camarotoe'chia chouteauensis Weller
Rhynchopora pustulosa (White)
Spirif!!r platynotus Weller
Spirifer louisianensis W.eller
Spirifer missouriensis Swallow
Cliothyridina incrassata Hall
Eumetri~ sp.
Platyceras erectoides Weller

This zone will correspond very closely with the Wassonville cherts
and the base of the Maynes Creek member. At all three places it is
characterized by nodules of chert filled with Chonetes multicostata.
The srt;Iall form of Leptaena analoga which occurs abundantly in the .
Wa~sonville is also ' found in this zone. It is als'o es~ecially crowded
with the remains of small inadunate crinoids, several of which belong
to the genus Pachylocrinus. This is the lowest horizon in wh'ich the I
crinoids are fqund in nests.
Th,e Orophocrintts zone is very well efCposed in several places near
.LeGrand, the best of which is probably in the south quarry. This zone
. forms the central part of the face for the entire length .0'£ the quarry. .
,

,
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The zon<:l i~ also well ~xposed, in t~e north quarry ~n the opposite side
of Iowa river. Very fossiliferous ledges belonging to this zone may
also be seen in the county quarry on Timber creek. An exceptionally
fossiliferous p'a rt , of this zone is exposed in the floor of an old
abandoned quarry about 500 feet to the west of the south end of the
"large sO!-lth quarry at LeGrand.
The fauna of the,zone comes mainly fromth~ crinoidalledges. Th~ '
. major part of it comes from the bedding planes at the top of these
ledges. and a smaller ' p~rt from within these ledges. About three feet
of very , fossiliferous semi-oolitic limest.one occurs in this zone ' in the
countyqu,arry on Timber cree,k. ,
Fauna of the Orophocrinus
, Zaphrentis c1iffordana E. and H.
, Zaphrentis wortheni Weller
Cyathaxonia arcuatus Weller
, Leptopora typa Winc)1ell
Orophocrinus conicus W. a'nd Sp: '
Orbphocrinus fusiformis W. and Sp.
Orophocrinus stellif.ormis (0. and Shu.)
Eutaxocrinus fletcheri ('Worthen)
RhoQ.ocdnus watersianus W. and Sp.
Megistocrinus nobilis W . and Sp.
Aorocrinus immaturus W. and Sp.
Cactocrinus arnoldi W. ' and Sp.
Platycrinus sp.
Platycrinus sp.
Dichocrinus sp.
Agelacrinus legrandensis M. and G.
Leptaena imaloga Phillips
Schellwienella inflata Weller
Schellwienella ' planumbona Weller
Schellwienella inaequalis Weller
Streptothynchus sp.
Productus arcuatus Hall
Productella concentrica (Hall)
Rhipidomella burlingtonensis Hall
Schizophoria sedaliensis Weller
Cranaena sp.
Dielasma chouteauensis Weller
Dielasma sp.
Camar'otoechia chouteauensis Weller
Spiriferina solidirostris (White)
Spiriferina , sp.
·Spirifer biplicoides Weller .
Spirifer platynotus Weller
,Spit:ifer gregeri WeUer
Spirifer legrandensis Rowley
Spirifer calvini Weller
Spirifer louisianensis Weller
"
' Spirifer sp.
Brachythyris chouteauensis Weller
Cliothyridina sp. '
Athyris crassicardinalis White '

cOl~icus . Zon~

'.
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Bellerophon blairi M. and G.
Igoceras subplitatum M. and W.
Capulus piso Walcott
Capulus paralius W. and W.
Strophostylus bivolve W. and W.
Proetus sp.
Griffithides sp.
Fish tooth, 1.
Fish tooth, 2.
Fi.sh tooth, 3.
Fish tooth, 4.

The Cactocrinus zone is well exposed in both the north and south
qu,arries at LeGrand. It may be easily identified in nea,rly all of the
abandoned quarries in ,the region. Lithological,ly -it consists of rather
thin-bedded soft earthy banded limestone ledges in which ~he bapds run
with no apparent relation to the bedding planes.
The zone is characteristically poorly' fossiliferous, with ledges appearing almost barren. The fossils that are found in this zone are
very well preserved, suggesting a period of rapid sedimentation in
relatively quiet waters.. The large LeGrand crinoid fauna was taken
from the lower ledges of this zone.
Fatlna of the Cactocrintls arnoldi Zone.

Orophocrinus conicus W. and Sp.
Orophocrinus ' fusiformis W. and s.p.
Archaeocidaris legrandensis M. and G.
Rhodocrinus kirbyi W. and Sp.
Rhodocrinus nanus M. and G.
Rhodocrinus watersianus W. and Sp.
Megistocrinus nobilis W. and Sp.
Batocrinus macbridei W. and Sp.
Batocrinus poculum M. and G.
Aorocrinus parvibasis W. and Sp.
Aorocrinus immaturus W. and Sp.
Aorocrinus radiatus W. and Sp.
Cactocrinus orriatissimus W. and Sp.
Cactocrinus nodobrachiatus W. and Sp.
Cactocrinus arnoldi W. and Sp.
Platycrinus symmetricus W. and Sp.
.
Platycrimis agassizi W. and' Sp.
Dichocrinus inornatus W . and Sp.
Dichocrinus delicatus W. and Sp.
Dichocrinus cinctus M. apd G.
Eutaxocrinus fletcheri (Worthen)
Taxocrinus intermedius W. and Sp.
Pachylocrinus scopae (M. and G.)
Pachylocrinus genista (M. and G.)
Pachylocrinus elegantulus (W. and Sp.)
Pachylocrinus globosus (W. and Sp.)
Pachylocrinus legrandensis (M. and G.)
Pachylocrinus spartarius (M. and G.)
Goniocrinus .sculptilis M. and G.
Decadocrinus maccabei (M. and G.),

· ~

,
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CAMAROTOECHIA ZONE NEAR LEGRAND
Decadocrinus hammondi (M. and G.)
Decadocrinus decrepitus (M. and G.)
Decadocrinus lo'ngicirrifer (W. and Sp.)
Woodocrinus notatus (M. and G.)
Productus ovatus Hail
Productus sp.
Pl'oductus sp.
Schellwienella planuml>ona Weller
Fi,sh tooth

The Spiriferina zone forms the upper part of the quarry faces in
both of the large LeGrand quarries. It is ,also well exposed at the
"Devils Anvil" ,in Tama county. The zone con~ists of hard brown
thin ,beds of highly fossiliferous limestone. These beds are much
more fossiliferous than any other part of the LeGrand section, but the
-fossils are much fragmented. Some of the. ~labs from this zone are
made u'p entirely of masses of Spiriferina solidirostris. Spirifer platynotus. RhipidomeUa dubia, and an undescribed form of Cactocrinus
occur very abundantly in the zone.
Fauna ot'the Spiri/erilla splidirostris Zon-e
Zaphrentis c1iffordana E. and H.
Leptopora typa Winchell
Orophocrinus conicus W. and Sp.
' '
Schizoblastus sp.
Platycrinus sp.
·.Platycrinus sp.
Cactocrinus sp.
R\tipidomella dubia Hall
Camarotoechia chouteauensis Weller
Spirifer platynotus Weller
Spirifer sp.
Spiriferina solidirostris (White)
Athyris crassicardinalis White
Bellerophon blairi M. and G.
Straparollus missouriensis M. and G:
Orthoceras sp.
Orthoceras' sp.
Fish ' tooth.

The C;amarotoechia· zone is not ,exposed in either of the two main
quarries at LeGrand: It may be seen only on the small tributaries of
Iowa river farther back, from 'the main stream where erosion has not
removed the beds. The zone is best exposed at Rockton at 88 of section
21, Range 17 West, Township 84 North, and it is also well exposed
in the bluffs of the small tributary that enters Iowa river in the southcentral part of section 36, two miles north of LeGrand. The zone is
also exposed on Wolf ~reek, in the vicinity of Conrad and B~aman,
in the southern part of Grundy county.

,'
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The l~dges of this zone are not exceptionally fossiliferous but certain
beds are filled with Camarotoechia choutea~tensis and several species of
S chellwienella.
Fa1i na of the G.at"nar oto'echia chollteallensis Zone

OrOphocrinus conic)ls W. and Sp.
Schellwienella crenulicostata Weller
Schell wienella planumbona Weller
Schellwienella sp.
Schellwienella sp.
Productella concentrica (Hall)
Schizophoria sp. ' '
Rhipidomella sp.
Cranaena sp.
Rhynchotreta sp.
Carrtarotoechia chouteauensis Weller
Spiriferina solidirostris (White)
Spirifer legrandensis Weller
Straparollus obtusus (Hall)
Conularia sp.

St-ratigraphy.-The LeGrand beds overlie the, English River formation unconformably. Only on~ 9f the exvosure's beneath the, LeGrand
beds carries a fauna and this fauna belongs definitely to the English
River formation. It is highly probable that over the greatcrr part of this ,
area , the LeGrand beds lie unconforfl?ably' on the Sheffield formation.
The exposure at the old mill one mil~ north of LeGrand has more the
appearance of Sheffield material than of English River. It is not possible to determine definitely to which of these formations it should
be referred because of the lack of fossils.
The LeGrand beds probably grade conformably i~to beds that would
be correlated with the basal part ofthe Eagle City member. The actual
:ontacts are not exposed but probably exist farther to the north where
the 'Eagle City material has not been removed by erosion.
Correlatio~.-The Schellwienella zone of the LeGrand beds is cor- .
related with the upper part of the Chapin member of the north-central
province and with the upper part of the North Hill member of the
southeastern province. The fauna is almost identical with that of the
Schellwienella zone' of the North Hill member.
The Pa.chylocrinus and Otophocrinus zones are correlated with the
Wassonville member of the southeastern province. , The chert bands
present in the LeGrand at this horizon have the typical, Wassonville
fauna present.
The Pachylocriwus} Orophocrinus} Cactocrinus and Spiriferina

· .". ~
,
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zon~s are correlated with the Maynes Cr~ek member of the northcentral province. It is difficult to draw the exact line betw~ee'n the
portion of the LeGrand beds that should be referred to the Eagle City.
and the portion that should be referred to the Maynes Creek. The
lower two ?ones of the LeGrand ~ndoubtedly correspond to the lower
. cherty part of the Maynes Creek.
The Camarotoechia zol1e is correlated with the lower oolitic limestone
of the Eagle City member. . Lithologically and.' faunally ,these
.
zones are much alike.

Type Sections in North-central Iowa

Section Exposed in Old Q1tal'ry One Mile West 0/ Chapin
FEET

6. Dolomite, thin-bedded, soft. yellowish, very fossiliferous, filled
with irregular masses of gray and black chert ................ ..
S. Dolomite, massive, moderately hard, dark brown, filled with .casts
of fossils .. . ....... . .. .. ... '.' .. ' .' . . . . . . . . . . . . . . . . . . . . . . . . . . .
4. Dolomite sand, soft, granular, yellow, very fossiliferous ... .....
3. Limestone, gray to brown, slightly crinoidal, oolitic in part, massive, filled with fossils. Schizoblastus roemerl:, C~'atha.'ronia arcuatus ......... .. .......... . .. ... .... .... ....................
·2. Limestone, gray, oolitic, hard, massive, slightly fossiliferous ·. . ..
1. Dolomite, massive, dark ·chocolate brown, hard, slightly crinoidal,
banded, fossiliferous ............... . ...... .. .................

INCHES

3

6

2

4
6

2
2

4
6

3

Beds 1,2 and 3 are referred to the Chapin member and beds 4, 5 and
. 6 to the Maynes Creek member. Beds 5 and 6 carry the main part of
the' fauna that has been listed from the Productus sedaliensis zone.
Section showing the lower beds 0/ the Chapin member exposed 011 the south bank
of Maynes Creek .at 67 0/ sect~on 22, Reeve towllship, Fra,~klin cO.ltnty.
.

FEET

7. Limestone, very thin-bedded; brown to gray, dolomiti~ at top, carrying much chert, slightly fossiliferous ........ .. ...... ...... ..
6. S~ale, brown, earthy, irregular contact abov~ and below.. Prod.ucts of disintegrated limestone ............ . ...................
S. 'Dblomite; .thip-bedd!!d, brown, fairly . hard, a little brown ohert,
poorly fossiliferous . . :. ...... ..... ........ .. .... ... . ... .. . ...
4. Limestone, hard, brown, dolomitic, poorly bedded, fractured, uqfossiliferous ..................... • . ....... ... ...............
3. Limestotle, very hard~ chunky, white, semi-oolitic, irregular bedding, fossiliferous ....... :. ...... ....... ....... .. .............
2. Limestone, massive, hard, brown, fossilifer·ous ....... . .........
1. Limestone, thin-bedded, hard, brown, slabby," crinoidal, very fos siliferous ..... .. .. ............. .... . ......... . .. .. ....... . . .

INCHES·

9
1
4
5

4

4
2

8

3

...... 2

The entire section is referred to the StreptorhynchHs tenuicostatum
zone of the Chapin m<:!mber.
The following exposure of the Chonetes 11'tulticostata zone of the
Maynes Creek member may'- be seen in an old quarry on the east bank
.of Spring creek just north of the city of Hampton ip Franklin county.
. >. i
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FIG. 63.-Kinderhook correlation ~hart showing the thick section of the Hampton formation at Iowa Fans and emphasizing the unconformity at
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FEET

7. . Dolomite, thin-bedded, soft, brown, interbedded with · much
brownish gray fossiliferous chert ....... . " . . . . . . . . . . . . . . . . . . ..
6. Dolomite, hard, brown, mqre massive than underlying and over, fying beds .... . ... . . .. . . .. ...... . . ... ... ... . ... ,....... ... ...
5. Dolomite and chert, thin-bedded, brown, interbedded with hard
brown to gray fossiliferous chert ... .... . .... .... .. .. .. . ... . ...
4. Chert, hard, fractured, slightly banded, brown ' to white, fossili,ferous . ....... . ... . ... . .... . ....... . ...... . .............. . ..
3, Dolomite, massive, yellow to brown, poorly fossiliferous ....... .
2. Chert, yellowish to white, soft, filled with fossils. Chonetes multicostata, Spirifer platynotlls and Ca.marotoechia chouteauensis . . .
1. Dolomite, massive, broWh to yellow, interbedded with fossiliferous white chert in bands and in nodules . . : .. .. . .... . 1 •• ••• • , ••

INCHES

4

3

2

3

4
3

10
6

3
8

The following Eagle City exposure is, located just south of the highway bridge at Eagle City In an abandoned quarry. This is the type
section of Van Tuyl.
FEET

8. Dolom·ite, thin-bedded, slabby, yellow to brown, contains a few chert nodules and one or two beds of hard dark brown dolomite ........... . ......
7. Dolomite, massive, ,very soft, yellow, unfossiliferous .. .. . ... .. . .. . .. ....
6. Dolomite, thin-bedded, soft, sandy, carrying a little chert. Upper part appears to be a reRla~ed oolitic limestone . . . , .. . .......... .. ......... . ..
5. Dolomite, brownish, porous, possibly once oolitic, very fossiliferous .... . .
4. Dolomite, chocolate brown, bedding planes about 8 inches apart, unfossiliferous .. . . . ......... .. .... . .. .. .............. . .. . .. . .... . .......... '.'
3. Limestone, thin-bedded, gray, oolitic, fract~ed, very fossiliferous ... . .. .
2. Dolomite, massive in upper part, thin-bedded below, dark brown, unfossilife~ous . ... . .. . ... . . , . . . .. ....... .. . . ... .. . .. ... . .. ... ... . . .. : . ... '. .
1. Limestone, thin-bedded, gray to white, slightly oolitic, very fossiliferous ..

8
8
10
3
'5
ly,l
3
3

The lowe~ five beds are referred to the S pirifer'biplicoides zone and
the upper three to the StraparollUs zone.
The following section 0'£ the upper part of the Eagle City member
and the lower part of the Iowa Falls member is exposed in the Ellsworth stone quarry on the left bank of Iowa river in Iowa Falls.
FEET

9. Dolomite, thin-bedded, soft, sandy, coarse-grained, unfossilifetous . .. I. • • • • 5
8. Dolomite, brown, soft, sandy, thin-bedded, filled with casts of Straparollus
obtllSllS and a simple coral. A Loxonema, a Conocardium and a Spirifer
are also quite abundant . ....... .. . .. .. .. ... .. . .. .. ... .. . .. . ... . .. . .. .. 8
7. Dolomite, fairly massive, chocolate brown, soft, containing calcite nodules,
interbedded with ~reeri, red and brown shaly material . ....... .. . .. .. ... . 11 '
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FEET

6. Dolomite, hard, p.or.ous, dark br.own, c.ontains calcite n.odules, many casts
.of f.ossils, Spirifer platynotu.s, . RhipidQmella b14rlingtonensis and a Reticularia ... . .. ...... . . ... .. ; . ......... . . ...... . ....... . ; .... . .... .. .... 2
5. Shale,. s.oft, yell.owish, gray, blue, c.ontaining c.onsiderable lim.onite and cal ~
cite, rests .on rather uneven surface .of .oolitic lime stene .. . .......... . . ..
%
4. Limestone, hard, thin-bedded, white t.o gray, .oolitic, much fractured, sty- .
l.olites, veins .of calcite, filled' with Camarotoechia subglobosa .... . ... .... 5%
. 3. Limestone, ·dense,. hard, white t.o gray, lith.ographic, ripple-marked, thinbedded, p.o.orly f.ossilifer.ous. C.ontains tw.o d.ol.omite beds. Str.omat.op.or.oids c.omm.on ....... .... .. ...... . ... . ....... . : .. .... .... . ... .. ..... . .. '. 12
2. Dolomite, massive, br.oWn, filled with large masses .of calcite. Pyrite, siderite and d.ol.omite crystals l.ocally ...... ... ........ .. ... . ............. . 60
1. Dolomite, very massive,.dark br.own, banded,. very hard, unf.ossilifer.ous . . 7

Beds
1 and. 2 are referred to the Straparollus zone
of the Eagle City
.
,
tnember, . Beds 3 and 4 are referred to the Camarotoechia subglobosa
zone' of the Eagle City. Beds 5 and 6 are referred to the Spirifer
platynotJ,ts zone 'o f the Iowa Falls member. Beds 7, 8 and 9 are
referred'" to the
zone 'of the Iowa Falls member.
. . Loxonema
. ,
.
The following s~ction .shows the upper part of the Iowa Falls member arid the lower part of the Alden limestone and is exposed in the
old Ivanhoe ,quarry at. 73 of section 16, Rahge 21 West, Township 89
North.
~

FEET

4. Limestone, .thin-bedded, s.oft, cream-c.ol.ored t.o bluish, bedded with green
shale, slightly cI;in.oidal, c.ontaining very much fragmented f.ossils. Some
p.orti.ons slightly .oolitic ..............................................
3. Limestone, massive, s.oft, cream-c.ol.ored, filled with crin.oidal fragments..
2. Limestone, hard, massive, br.own t.o blue, partly crin.oidal. Fish tooth.
Rests .on very uneven weathered surface .of I.owa Falls d.ol.omite .........
Dolomite, thin-bedded, br.own, highly weathered, surfacen-regular, c.overed
. with s.oluti.on pits. Nodular-like masses .of hard d.ol.omiteJeft .on surface.

1:

.Bed 1 is referred to the Iowa Falls member.
referred to the Alden limestone.

14
2
4

4

Beds 2, 3 and 4 'are
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425
i
'
named by Van Tuyl, 344;, near
Hamptoh, 391; near LeGrand, 389; Conglomerate of English River material, 364
origin of name, 387; ' relations, 347;
to Chouteau, 395; to Maynes Creek Conocardium, 399, ' 410, 415, 433
Conrad, LeGrand beds , near, 429
beds, 388, 394, 396, 403; to North
.HiII member, 371, 394; to Schell- Conularia, 358, 399, 430
wienella zone, 430; to Sheffield f~r Cooper, C. L., cited, 435 ; help given by,
350
mation, 387, 394; sections, 431; stratigraphy, 394 ; Streptorhynchus tenui- Cranaena, 427, 430; occidentalis, 380,
393, 398, 399
costatum zone, 391 ; tl1ickness, 391;
Crinoids at LeGrand, occurrence, 420 '
zones, 391
Chapin quarry, beds in, 387, 389, 392, 'Ctenacanthus sculptus, 358; speciosus,
' 358 '
431
, Chattanooga shale, relations to , Sweet- Cyathaxonia arcuatus, 393, ' 426, 427,
431; zone of Chapin member, 392;
land Creek beds, 355; transitional
fauna, 393
charactelj, 351
Chemung fauna, abundance, -351; Cyathophyllum, 409, 410, 415
shales, age, 352; relations to Shef- Cypricardinia su1cifera, 381, 399
Cyrtina, 399
...
" field beds, 385
Cyrtoceras unicorne, 365
Chert bands in Wassonville member,
373 ; in 'Vassonville-Maynes Creek, Cystodictya, 393, 398, 399, 401, 402
fauna in, 379, 400
D
Chester series in Iowa, 339
Darton, N. H., cited, 435
Chonetes, 381 , 398, '403; burlingtonenDaytonville, section near, 377; Wassis, 408, 425; glenparkensis, 380, 398,
sonville beds near, 372
400; illinoisensis, 362, 380, 398, 401,
' Decadocrinus decrepitus, 429; ham425; logani, 364, 371, 380, 381, 393,
mondi, 429; longicirrifer, 429; mac398, 401 , 408, 425; multicostata, 380,
cabei, 428
382, 393, 401, 426, ,433; zone of
Dentalium grandaevum, 362, 363, 365,
Mayn~s Creek member, 400; section,
381 , 402
431; gregarius zone, character, 368;
Des Moines county, English River beds
distribution; 374; fauna, 370
in, 359; North Hill beds in, 367; secCh'onopec~us fischeri, 362; zone, 363,
tion in, 382 ; Wassonville beds in,
364
371
Chouteau fauna, relation to that of De Verneuil, M" cited; 339
North Hill member" 370
" Devils Anvil", fossils at, 425, 429
Chouteau limestone, age, 340; 'a t N ew- Devonian, relation to Kinderhook fauark, Missouri, relation to Eagle City
nas, 352
mefllber, 412; fauna, 382; relations, Dichocrinus, 42~; cinctus, 428; deli340; to Chapin l~emberi 395; to
catus, 426" 428; inornatus, 428

INDEX
Dictyophy.ton, 368
Dielasma, 388, 398, 414, 416, 425; burlingtonensis, 398; c~outeauensis, 380,
. , 398, 408, 427
Dip of strata in Io~a, 339
'E

Eagle City, beds near, 405; fossils from;
408; section n~ar, 433 '
,
Eagle City fauna, relation to that of
Osage formations, 412 .
.
Eagle City member, age, 348; Camarotoechia subglobosa zone, 409; character, 405; correlation, 411; distribution, 404; life zones, 407; in Ellsworth stone quarry, 41Q; in Franklin county, 404; in Grundy county,
4i 1; in Hardin county, 405, 407, 411;
in Marshall county, 407, 411; in
Tama county, 407; named by Van
Tuyl, 344; near Ackley, 405; near:
Eldora, 405, 409; near Gifford, 408;
near Iowa Falls; 105, 409; origin of
name, 404; part of Hampton formation, 412; relations, 348; to Camarotoechia. zone, 431; to Chouteau at
'Newark, Missouri, 412; to I owa Falls
dolomite, 411; to LeGrand beds, 422,
430; to Maynes Creek beds, 403, 411,
431; Rhipidomella ,burlingtonensis
zone, 407; section, 433; Spirifer biplicoides zone, 407; Straparollus obtusus zone, 409; stratigraphy, 411;
thickness, 405
Edmondia aequimarginalis, 362; burlingtonensis, 362, 363; jejunus, 363,
380, 381; quadrata, 362, 363
Eldora, Eagle City beds near, 405,_409
Ellsworth stone quarry, Eagle City
beds in, 410; fossils from, 414; lithographic limestone in, 410
Elymella missouriensis, 381
Encrinital group, age, 339
English River gritstone, age, 347;
character, 360, 365j copglomerate of,
364, 378; distribution, 359; exposures,
341; fauna, 361, 362, 365; in Des
Moines county, 359; in Louisa county, 360 ; in ' Marshall county, 364, 378;
in Tama county, 364, 378; in Wash-
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ington county, 360; near Burlington,
359, 361; near Columbus Junction,
360; near Kalona, 360; near LeGrand,
360, 361, 364; relations, 347; to
Hampton formation, 374; to Hanni-'
bal, 365, 373; to LeGrand beds, .430;
to Maple Mill, 357, 361; '10 'North
Hill member, 370, 374; to- Wassonville, 372, 375; thickness, 360, 363 )
English River-Hampton unconformity, 373
Eumetria, 426; altirostris, .358, 362, 363;
osagenesis, 380, 399, 408;. verneuiliana, 408, 410, 412
Euphemus, 365, 381, 401
Eutaxocrinus fletcheri, 427, 428
F

Fauna of Chapin member, 392; Eagle
City member, 407; English River
beds, 361; Gilmore City beds, 416;
Hampton.formation, 425; Iowa Falls
memb~r, 413; Maple Mill beds, 357;
Maynes Creek member, 397; North
Hill member, 370;' Sweetland Cre!!k
beds, 354; Wassonville member, 379;See also various zones
Fenestella, 373, 394, 398-400, 402, 408
Fillman, Louise, help given by, 349
Fish teeth in LeGrand beds, 428, 429;
in Maple Mill shale, 358
Fish tooth conglomerate in Sweetland ,
Creek beds, 355
Fort Dodge, strata in .well at, 403
Fort Madison, Kinderhook beds' near,
340
Franklin county, Chapin beds in, 387;
Eagle City beds in, 404; geological
map of, 438; Hampton beds in, 384;
Maynes Creek beds in, 396; North
Hill beds in, 371; .sections in, 431
G
Gastropod, 354
Gifford, Eagle City beds near, 408
Gilmore City, beds near, 416
Gilmore City limestone, age, 416; age
of fauna, 416; relation to Alden limestone, 416; to Kinderhook, 417; to
Madison Hmestone, 417

\
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Girty, G. H., cited, 435
Glossites eltiptica, 363
Gol'nphoceras, 358
Goniatites, 381
Goniocrinus sculptilis, 428
' Goniophora jennae, .362
Grammysia a~ygdalinus, 362, 363, 380,
392; plena, 362
Grassy 'Creek shale, .transitional character, 351
Griffithides, 399, 428
Grundy county, Eagle city beds ' in,
'. 411; Hampton beds in, 384; Le,Grand
. beds ,in, 422, 429
Gurley, Wrri. · F. E., cited, 43.5
Gyroceras, 381, 382

Humboldt, beds near, 416
Hustedia circularis, 408, 412

I

Igoceras subplicatum, 409, 414, 428;
. undata, 399
•
Iowa county, Wassonville beds in, 372,
377
Iowa Falls, beds near, 413, 433; Eagle
City beds near, 405, 409, 433; fossils
,near, 414 '
,
Iowa ' Falls member, age, 3~8; Centroneloidea rowleyi zone" 415; character, 413; distribution, 413; fauna,
409,413,419; in Hardin county, 413;
Loxonema zone, 414; named by Van
Tuyl, 344, 412; relations, 348; to AIH '
' den limestone, 41.7, 418; to Eagle
Hackberry shale, age, ,346; ,r elations,
City "member" 411; to , Hampton
346
formation, 419; sections, 433, 434;
Hall, James, cited, 435; 'York of, 340; ,
Spirifer platynotus zone, 414; strati~
on Kinderhook, 342
raphy, 416; thickness, 413
Hampton, beds named from, 387; ,
Chapin beds near, 391; Maynes
J
Creek beds , riear, 396, 402,; sections Juniper Hill shale, age, 345; relations,
near, 431
345
Hampton formation, age, 347; at
K
LeGrand, 419; divisions, 344, 387;
Kalona, English River beds near, 360;
Eagle' City beds part of, 412; exfossils from, 362; Maple Mill beds
posures, 351; fauna, 370, 401; in Butnear, 356; section at clay pit, 375,
'Ier county, 384.; in Franklin county,
383
384; in Grundy county, 384; in
Keokuk limestone, age, 348; named by
Hardin county, 384; in Marshall
Hall, 340; relations, 348
county, 384; in southeastern Iowa,
Keyes, Charles R., cited, 435; work on
366; members, 366; name proposed,
Kinderhook, 342
344, 387 ; relations, 347; to Alden
Kinderhook faunas, relation to De ~
limestone, 387; to Chouteau, 373; to
vonian, 352
English River, 374; to Iowa Falls
Kinderhook series in Iowa, 339; area
member, 419; to Maple Mill, 374; to
of outcrop, 340;' basal, age, 351; area,
Sheffield beds, 374, 387; unconform351; fossils ~ 354, 358, 362; in Marshall
ity with English ,River, 373
' county, 351; in north-central provHannibal for.mation, conditions during
ince, character, 384; divisions" 385;
'form~tion, 351; relations, 340, 359,
structure, 385; in southeastern Iowa
-365; to English River, 373
province, 35.1; in Tama county, 351;
Hardin c~unty, ·Eagle City beds in, 405,
Mississippian age of, 352; named by
407,411; geological ' map of, 439;
Meek and Worthen, 340; near
Hampton beds in, 384; Iowa Falls
LeGran'd, 352; nomenclature, 344;
beds 'in, 413
. relation to Alden beds, 417; to Gilmore City beds, 417
Holopea conica, 38'1; subconica, 416

,

,

INDEX
Kindle, E . M., cited, 435
King, H ., cited, 340
Krey, Frank, cited, 354,
L

Leda saccata, 380, 401
- LeGrand, .Chapin beds near, 389; crinoids in quarries at, 420; English
River beds near, 360; 3"61, 364;
Hampton formation , at, 419; Kinderhook strata exposed near, 342; North
Hill member at, 371; oolitic beds at,
422; Wassonvit'le member at, 371
_LeGrand crinoids, preservation, 420
LeGrand limestone, Cactocrinus arnoldi zone, 424; Camarotoechia
chouteauensis zone, 424; character,
422; correlation, 430 ; distribution,
422; in Grundy courity, 422, 429; in
Marshall county, 422; in Tama county, 422; Orophocrinus zone, 424;
Pachylocrinus genista zone, 424; relation to Eagle City beds, 422, 430,
431; to English River formation, 430;
, to Maynes Creek beds, 431; to 'S heffield beds, 430; Schellwienella planumbona zone, 422; Spiriferina solidirostris zone, 424; stratigraphy, 430;
thickness, 422
Leiopteria spinulata, 363
Leptaena analoga, 370, 371, 373, 380,
393, 398, 399 ~ 407, 408, 412, 426, 427
Leptopora 'typa, 393, 426, 427, 429
Lingula, 354, 355, 358; melie, 354;
nuda, 354; suqspatulata, 354
Liopteria subovata, 380, 399, 401
Lithographic limestone,
age, 340
, ,
.
Louisa county, English River beds in,
360; fossils in, 362 ; Maple Mill beds
in" 356; North ' Hill beds in, 368;
Wassonville beds in, 371
Louisiana limestone, conditions during
formation, 351; ,relations, 340, 359 '
"Lower Carboniferous", name for Mississippian system, 339
Loxonema, 381, 382, 433; zone of Iowa
Falls beds, 414; se'ction, 434

M

Macbride, T . H., cited, 435 .
Madison"limestone, relation to Gilmore
City beds, 417
Maple Mill spale, age, 346; character;'
356; distribution, 355; exposures, 351,
356; fauna, 357; in Louisa county,
356; in Washington cQunty, 356; near
. ' Bu(!ington, 356; near Kalona, 356;
relations,. 346, 357; to Engli'sh River
grits tone, 357; to 'H ampton ' formation, 374 ; to Hannibal shale, 359; ' to
WassQnville, 373; thickness, 356;
transitional character., 351
Marshall county, Chapin beds in, 38'9;
Eagle City beds in, 407, 411; English
River beds in" 364, 378; geological
map of, 441; Hampton beds in, 384;
North Hill beds in, 371; Kinderhook
,in, 351; LeGrand beds in, 422
Maynes Creek member, age, 347; character, 397; . Chonetes multicostatus
zone, 400; definition, 396.; distribution, 396; equivalent to Wassonville,
371; fauna, 397; in chert bands, 400;
relation to that of Eagle City beds;
411; in Franklin county, 396; named
by Van Tuyl, 344, 395; Productus
sedaliensis zone, 397; relations, 347;
to Cha'pin member, 388, 394, 396, 403;
to Chouteau of Missouri, 404; to
Eagle City beds, 403; to LeGrand
beds, 431; to Pachylocrinus zone,
426; to Wassonville beds, 377; section . of, 431; Spirifer striatiformis
zone, 402; stratigraphy, 403; thickness, 397
, Meek, F. B., cited, 435; and Worthen,
" cited, 420; work of, 340; on Kinder-'
hook, 342
Meekospira, 401
Megistocrinus nobilis, 427, 428
Meramec series in Iowa, 339
Mesodmodus explanatus, 358
Methods; field, in study of Kinderhook,
343
Miller, S. A., cited, 435
, Miller and Gurley, cited, 420
Mississippian age of Kinderhook ' I?eds,
352

'.
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Mississippian system ' in Iowa, 339;
character, 339; chert in, 339; classification, 339, 341; dip, 339; marine
origin, 339; outcrop, 339
Moore, R : c., cited, 358, 365, 370, 371,
436; work on Kinderhook, 340, 342
Morning Sun, North Hill member at,
368 ,
Mount~in Limestone of Europe, age,
339
Mur~hisonia, 381; quadricincta, 362
Muscatine, Sweetland Creek beds near,
353
Muscatine county, Sweetland Creek
, beds in, 352
Myalina, 401
Mytilarca fibristriata, 363; oecidentalis,
362, 3'63
'
N

Naticopsis depressa, .362
Newark, Missouri, Chout~au at, 370;
fauna at, 382
Nomenclature of Kinderhook series,
344
North-central Iowa province, area, 342;
character of Kinderhook of, 384
North Hill me'mber, age, 347; at Burlington, 366; at LeGrand, 371; at
Morning Sun, 368; charact'er, 368 i
distribution, 366; exposures, 366;
fauna, 370; relations to that, of Chouteau, 370; to that of English river,
370; in Frankiin county, 371; in
Louisa county, 368; in Marshall
county, 371; name proposed, 344;
relations, 347; to Chapin beds, 371 ,
394; to Chouteau of Missouri, 371;
to English River formation, 369, 374; ,
to Schellwienella zone, 430; to Wassonville member, 369, 371, 372; stratigraphy, 369; thickness, 368; zones,
368
Norton, W. H., cited, 403, 436
Nuc1eospira barrisi, 380, 381, 394, 399,
401, 402
Nueula glenparkensis, 380, 401; iowensis, 380, 401
Nuttall, T., cited, 339

o
Oolitic beds at Gilmore City, 416; at
LeGrand, 422
Orbieu1oidea, 258; capax, 362; varsoviensis, 398
Orodus daedalus, 358; decussatus, 358
Orophocrinus conieus, 414, 427-430;
zone of LeGrand beds, 424; fossils
in, 426; relation to Maynes Creek
beds, 43.0; to Wassonville beds, 430;
fusiformis, 414, 427, 428; stelliformis,
414, 427
Orthoceras, 382, 406, 425, 429; indianensis, 362, 363, 381, 402, 409, 415, 419;
whitei, 362, 363, 365
Orthonychia, 401, 408, 416
Orthotetes; 401, 416
Osage series in Iowa, 339; relation of
Eagle City fauna to, 412
Owen, D.' D., cited, 339, 340
Owen limestone, age, 346; relations,
346
P
Pachylocrinus elegantu1us, 428; genista,
426, 428; zone of LeGrand beds, 424;
fossils in, 425; relation to Maynes
Creek member, 426, 430; to Wassonville cherts, 426, 430; globosus, 428;
legrandensis, 428; scopae, 428; spartarius, 428
Palaeoneilo barrisi, 380, 381; zone,
character, 369; distribution" 374;
fauna, 370
Palaeopalaemon newberryi, 358
Paryphorhynchus elongatum, 392, 400;
striatocostatum, 363, 364, 370; zone,
character, 369; distribution, 374;
fauna, 370; transversum, 362
Pernopecten, 380; cooperensis, 380, 381
P~anerotinus paradoxus, 365, 381, 382
Phillipsia, 401
Physonemus depressus, 358,; proc1ivus,
358
'
Plant remains in Maple Mill shale, 358;
in Sweetland Creek beds, 35'5
Platyceras erectoides, 426
.
Platycrinus, 373, 380, 393, 398, 400, 402,
409, 414, 427, 429; agassizi, 428;
symmetrieus, 426, 428
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INDEX
Platyschisma, 358; barrisi, 362, 363,
365; depressa, 362, 363, 365, 381; missouriensis, 363, 365, 415
Pleurotomaria, 381
P,orcellia, 358, 381; obliquinoda, 363 '
Posidonomya, 399; ambigua, 362, 365
Pristic1adodus armatus, 358; springeri,
358 '
Pristodus ? acuminatus, 358
Productella, 358, 425; conc'e ntrica, 362,
371, 3~O, 381, 392, 393, 398, 401, 402,
426, 427, 430; numularis, 362
Productus, 380, 398, 399, 408, 425, 426,
429; arcuatus, 370, 371, 380, 381, 382,
393, 398, 426, 427; ~lairi, 408, 412;
curtirostris, 362; mesicostaIis, 362,
365; ovatus, 358, 380, 392, ,393, 398,
401,408,425,426,429; zone of Chapin
member, 391; fauna, 392; sedaliensis,
398, 399, 403, 414, '419; zohe ' of
Maynes Creek member, 397; sections,
431
Proetus, ,381, 399-403, 407, 408, 428
Prospect Hill, section at, 382
Psephodus reticulatus, 358
Pterinites whitei, 362, 363
Pterinopecten nodocostatus, 425
Ptychodesma, 402
Ptyctodus ca1ceolus, 354

,Q
Quarries ,at LeGrand, crinoids in, 420

R
Reticularia, 355, 434; cooperensis, 370,
380, 381, 399, 403, 408, 409; pseudolineata, 414 '
Rhipidomella, 358, 430; burlingtonensil'l,
370, 407, 414, 427; zone of Eagle
Cityb~ds, 407; section, 433; dubia,
426, 429; tenuicostata, 393, 398, 399,
400, 408, 414,. 419, 425; thiemei, 380,
381, 426
Rhodocrinus, 373, 380; kirbyi, ,428;
nan us, 428; watersianus, 426-428
Rhombopora, 373, 408
Rhynchodus cf. excavatus, 354
Rhynchopora pustulosa, 370, 380, 426
Rhynchotreta, 430

Roth, Robert A., cited; 436
Rowley, R. R., cited, 420, 436

S
St. Clair, Stuart, cited, 436
St. John, Orestes, cited, 436
St. Louis limestone, age, 349; named
by King, 340; relations, 349
Ste. Genevieve !ormation, age, ~49; ,
relations, 349
Sardeson, F. W" cited, 436
Savage, T. E., cited, 436; work on Kinderhook, 342
Saverton shale, conditions during
formation, 351
Schellwienella, 380, '381, 392, 393, 401,
414, 425, 4~6, 430; crenulicostata, 380,
381, 398, 430; inaequalis, 362, 364,
380, 381, 403, 427; infiata, 371, 380,
393, 398, 401, 408, 412, 425, 427;
planumbona, 371, 380, 381, 408, 425,
427, 429,' 430; 'zone, character, 369;
distribution, 374; ' fauna, 371, 425; of
LeGrand beds, 422; relation to
Chapin member, 430; to N'orth Hill
member, 430
Schizoblastus, 429; roemeri, 393, 431
Schizodus, 381, 410; iowensis, 362, 363;
sedaliensis, 380, 425;
Schizophoria, 355, 358, 362, 408, 430;
chouteauensis, 380, 381, 393, 398~400, '
403; sedaliensis, 427; subelliptica,
380; swallovi, 362
Schoenaste"r legrandensis, 426
Schuchert, Charles, cited, 436
Sheffield formation, age, 346; at Amana, .
377; relations, 346; toChap'in member, 387, 394; to Chemung, 385; to
Hampton formation, 374, 387; to
LeGrand beds, 430
Shell Rock formation, age, 344;_ relations, 344
Shimer, H. W., cited, 43'6
Solenocaris strigata, 354
Southeastern Iowa province, area, 34i;
. Kinderhook in, 351
Spathiocaris emersoni, 354
Spergen formation, age, 348; relations,
348
Sphenotus, 381
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, Spirifer, 380, 399, 400, 402, 409, 414,
\ 41 6, 427 ; biplicatus, 363, 364; biplicoides, 380, 381, 398, 399, 400, 402,
408, .414, 419, 427 ; zone of Eagle
City, beds, 407; section, 433; calvini,
408, 412, 427 ; forbesi, 393 ; gregeri,
399, 427; latior, 408, 412 ; legrandensis, 380, 393, 398-401 , 427 ; lbuisianensis, 380, 381, 399, 4,14, 419, 426, 427;
, maplensis, 363; marshallensis. 399 ;
missouriensis, 393, 399, 400, 408, 409,
412, 414, 419, 426 ; platynotus, 370,
371, ~80 -382, 393, 398, 403, 407, 409,
412, 414, 415, 419, 425-427, 429, 433,
434; zone of Iowa Falls beds, 414;'
section, 434 ; striatiformis, 398, 400,
403, 409 ; zone of Maynes Creek
member, 402 ; subrotundus, 362, 363,
365
Spiriferina, 380, 398, 402, 408, 415, 427;
solidirostris, 380, 393, 398-403, 408,
412, 416, 427, 429, 430; zone of
LeGrand beds, 424; fossils in, 429; '
relation to Maynes Creek beds, 430;
subtexta, 380, 398, 400, 402, 408
Springer, Frank, cited, 436 ; fossils collected by, 358; work on Kinderhook,
342
Stookey, S. W., cited, 436; work on
Kiriderhook, 342
Straparollus, 382, 408; ammon, 363 ;
angularis, 363, 365; lens, 381; macrompha1us, 365, 381, 382, 401, 402 ;
missouriensis, 429 ; obtusus, 371, 394,
409, 410, 415, 419, 425, 430, 433; zone
of Eagle City member, 409; section,
433
'
Streptorhynchus, 380, 381, 427; tenuicostatum, 393, 408, 410, 412, 415, 419;
zone of Chapin member, 391; fauna,
392; section, 431
Stromatopora, 410
Strophostylus bivolve, 362, 363, 365,
381, 382, 401, 407, 428
"Sub-Carboniferous", divisions, 340;
names for, 339
Swallow, G. C., work of, 340
Sweetland Creek beds, age, 346; character, 355; distribution and thickness,
352; exposures, 353; fauna, 354; in

Muscatine county, 352; near Muscatine, 353; relations, 346, 354; to Chattanooga shale, 355; transitional character, 351
Synthetodus, 354
Syringopora, 393, 410
Syringothyris, 425; extenuatus, 362,
364 ; halli, 380, 381; newarkensis, 392,
393, 399, 400
T
Tama county, Chapin beds in, 389 ;
Eagle City ' beds in, 407; English
river beds in, 364, 378; geological
map of, 442; Kinderhook in, 351;
LeGrand beds in, 422
Taxocrinus intermedius, 428
Tester, A. c., help given by, 349
Thomas, A. 0., help given by, 349
Tigeria, 380, 401, 402
, Trowbridge, A. c., help given by, 349
U

Udden, J. A., cited, 354, 436; fossils
collected by, 357; work on Kinderhook, 342
Ulrich, E . 0 ., cited, 436
Upper Burlington at Wassonville Mill,
379
V
Van Tuyl, F. M., cited, 352, 358, .)62,
365, 370, 385, 387, 393, 395, 398, 401 ,
404, 412, 415, 433, 436; work on Kinderhook, 340, 342
Vermicular sandstone, age, 340 ; relations, 340

. W
Wachsmuth, Charles, cited,. 436; work
. on Kinderhook, 342; and Springer,
cited, 420
Warren,. P. S., cited, 436
Warsaw. formation, age, 348; relations,
348
Warthia, 381
Washington county, ' English River
beds in, 360; Maple Mill beds in, 356 ;
sections in, 383; Wassonville beds in,
371
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INDEX
Wassonville chert bands, 372; fauna,
379; relation to Pachylocrinus zone,
426
Wassonville dolomite member, IIge,
347; character, 372; distribution, 371;
equivalent to Maynes Creek, 371;
fauna, age, 382; fish fauna, 375 ; in
Des Moines county, 371; in Iowa
county, 372, 377; in Louisa county,
371; in Washington county, 371; near
Amana, 377; near Burlington, 371;
at Daytonville, 372; near LeGrand,
371; relations, 347; to Burlington
limestone, 379; to English River
member, 372, 375; to Maple Mill
formation, 373 ; Maynes Creek member, 377; to North HIll member, 371,
372; sections, 375, 377; s,tratigraphy,
372; thickness, 372
Wassonville-Maynes Creek fauna, 396;
in chert bands, 400
Wassonville Mill, beds named from,
371; , section at, 377, 383 ; Upper Burlington at, 379

Waverly group, age, 339
Weller, Stuart, cited, 362, 365, 366, 370,
436, 437; work on Kinderhook, 340,
342
White, C. A., cited, 437;' work of, 340;
on Kinderhook, 342
Whitfield, work of, 340
Wild Cat Glen, beds in, 413; fossils
from, 415
,
Wilder, F .. A., cited, 437
Williams, H. S., cited, 339, 437
Williams, I. A., cited, 437; work on
Kinderhook, 342
Williams, James S., help given by, 350
W oodocrinus notatus, 429
Worthen, A. H. , cited, 436; work of,
340
W orthenia, 380

Z
Zaphrentis, 399, 409, 416, 425, 426; calceola, 393 ; clifiordana, 380, 393, ,398402, 414, 427, 429 ; wortheni, 427

•

