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INTRODUCTION

Incation and Area

Story county is located in the geographic center of Iowa, as shown
in Figure 1., It includes Townships 82, 83, 8k and 85 North and Ranges
21, 22, 23 and 2} West and 1ies between L1° 50t and L42° 14t north lati-
tude and between 93° 13" and 93° k2) west longitude. Tt is bounded on
the north by Hamilton and Hardin counties, on the east by Marshall
county, on the south by Polk and Jasper counties, and on the west by
Boone county.

It contains the usnal sixteen congressional townships common to
interior Iowa counties and covers an area of about 576 square miles,

Physiography and General Drainage

| The county is almost entirely msntled by the drift of the Des Moines
Lobe and possesses the tdpographical forms tyfaical of a young drift
sheet. According to Femneman and Johnson (19h6), it lies within the
western lake section of the Central lLowlands Province.

The topography of the area is one of gentle reliefj the surface is
gﬁgently rolling pattern of swells and swales with lccal flats of
considerable extent. Stream dissection has exerted very little influence
in shaping the topograply, but has produced local relief of about 100
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feet (alng the Skunk River in lfilford and Franiklin Townships and along
Indian Creek in Indian Creek Township).

3 With the exception of the aveas near the main stresms and their larger
tributaries, the county has poor natural drainage. Much of the area has
been artificially drained, both by tile and ditches, to allow extensive
agricultural practices.

The westermn portion of the county is drained by the Skunk River and its
major tributaries, Kegley!s Creek, Squaw Gﬁek, Eﬂmt Creek, and Ballard
Creek to the west and Long Dick Creek and Bear Creek to the east, Indian
Creck, Clear Creek and their tributaries drain the central and southeastern
sectian; and Minerva Creek drains a small area in the northeastern part.

All of these streams flbw in a southeasterly direction across the county
and all of them are part of the Skunk River system except Minerva Creek,
which belongs to the Iowa River system. A small section in the soutinzmestern
corner of the area is drained by the Des Moines River system.

Previous Geological Investigations

The occurrence of bedrock about 3 miles nortinvest of Ames wag
noted and referred to the St. Louis formation by White (1870, ppe. 259~
260). The relgtionships of the surficial deposits were partly established
by Upham (1891, pp. 298-304) and MeGee (1891, pp. 336-347). In addition,
MeGee established the prescnce of the major structural flexure of the
county and named it the "Skunk River anticlinal®, He considered it to be
one of a series of northwest-southeast trending flexures in the strata of

Jovwa..
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Beyer (1898, pp. 157-237) made the first major investigation of the
geology of Story county. He made a comprehensive report on the surface
geology and verified the existence of the "Skunk River anticlinal® by
correlation of the dee;i wells at Nevada, Iowa State College, and Boone.
Bayer considered the general trend of the flexure to be northwest-
southeast.

The Altamont morainic system was mapped through the northern part
of the county by Leverett (1932, p. 70).

Gwynne (19L0-19L41, pp. 330-331) briefly discussed the ceramic
shale and clay deposits and outlined the area belleved to be underlain
by rocks of the Des Moines series, mentioning sams of the outcrops. His
cutline of the area underlain by these rocks corresponds very closelj to
that of Beyer.

cwynne (1942, pp. 200-208), by the use of aerial photographs, mapped
the‘ minor morainic pattern of the Mankato Lobe through the area. This
swell and swale topography can be seen in the field and it exerts
considerable influence on the minor drainage pattern of the county.

Ruhe (1952, pp. L6-56) states that the Altamont moraine, extending
across the northwestern corner of Story county, is the only representative
of the Mankato Lobe in the county and that the rest of the area is
mantled by the cary drift.

Scope and Method of This Study

The purpose of the present paper is to further the investiration
of the bedrock geology of Story county, especially that of its western
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half. It presents a detailed study of the location of bedrock exposures,
their description, correlation and structure, including, also, a study
of the relationship of the bedrock surface to the gecmorphic features.

In order to achieve this objsctive, previocus literature was
searched, known exposures were studied, and most of the creeks in the
area were walked to locate additional exposures. The information
obtained fram exposures was supplemented by well borings throughout the
county. These mell logs, which form a part of the Iowa Ceological
Survey records, have added much ini'ormé.tion concerning the stratigraphy
and structure of the county.



GENERAL GEOLOGY

With the exception of the few places where bedrock is exposed, the
county is mantled by glacial_ or glacio-fluvial deposits. The drift, but
for a few isolated exposures, is of late Wisconsin age and may be divided
into two types, end moraine and ground moraine. Sands and gravels under-
lie flood plains and terraces and occur locally as lenses and irregular
magses in the drift. Some of these sands and gravels were deposited by
streams directly associated with the glaciers, and the remainder, by
post-glacial streams which derived the materials from glacial deposits.

The ground moraine surface is scalloped by a discontimious,; creg-
centric pattern of swells and swales. This pattern is very distinctive
on aerial photographs as linear, alternating light and dark features,

On the ground these are discontinuous, oriented ridges (light colored)
and depressions (dark colored); This pattermn is a characteristic feature
of the entire Mankato Lobe and has been discussed by Gwynne (1942, ppe
200-208).

According to Beyer (1898, p. 204) there are two, possibly three,
distinct terminal moraines in the county., The Gary moraine extends
across the county from west to east through the two northern tiers of
townships. The inner border of the Altamont moraine extends from the
extreme sduthsastem corner of the county along a line that nearly
parallels the Story-Marshall ‘county line, The main body of the moraine
lies in Marshall county., These two moraines were first named by
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Chamberlin (1881-1882). He called the outermost one Altamont and the
inner one Gary. Beyer used the names in this manner. However, Leverett
(1922) questioned the propriety of this nomenclature and suggested
renaming them. He advocated calling the outer one Bemis and the immer
one Altamont, after the towmns of Bemis and Altamont, South Dakota, through
which they pass. Kay and CGraham (1940-19k1, pp. 241-~21i2) and other
writers have followed Leverettts terminology, which is now the generally
accepted usage.

Beyerts other morainal tract swings across the county from west to
east through the lower two tiers of townships and fuses with the Bemis
moraine (Altamont of Beyer) in the southeastem corner. He believed this
moraine possessed enough individuality to deserve a name and thus called
it the Walmut Creek moraine, No other mention of the Walnut Creek moraine
was found in the literature. In the present work no attempt is made to
trace this morainal tract but its course is marked only by a few isolated
hills rising but slightly above the surrounding surfacg. Hills of a
gimilar nature are common throughout Story county.

“ The pre~Pleistocene rocks, exposed by stream dissection and quarry
* operations, belong to two systems, the Pennsylvanian and the Mississippian.
Bedrock outcrops in the western half of Story county are showvn on Plate 1
and a camplete description of each exposure may be found in the appendix.
The Mississippian rocks occur as isolated exposures along the Skunk River
and its tributaries where stream dissection has cut into the northeast-
southwest trending, asymmetrical anticlinal flexure shown on Plate 2.

The Pennsylvanian rocks are represented by outcrops along Bear and Indian
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Creeks. However, the study of well sections shows that ‘the Pennsylvanian’
system underlies the drift in all but a small area along the crest of the
anticline and along Squaw Creek and the upper portion of the Skunk River
(Plate 3).



MODERN AND PRE-PLEISTOCENE (?) DRAINAGE

Introduction

Plate 1, a detalled drainage map of western Story county, was
dramn from aerial photographs loaned by the U. 8. Department of Agri-
culture, Soil Conservation Service. All drainage identifiable on
sterecscopic pairs of photographs was mapped and then werified by field
checking, The bedrock contour map, Flate L, prepared from ocutcrops and
well logs, shows a nmumber of pre-Pleistocene (?) drainage lines that
correspond very closely to the position of the present stream valleys,
The valleys on this map shall be referred to as pre-Pleistocens (?)
 since the well logs used made no differentiation in age and type of
drift,

¥odern Drainage

The present drainage is characterized by two dominant trends, one
northeast-southwest and the other northwest-southeast. Most of the
minor drainage tends to follow the northeagt~southwest trend, corres-
ponding very closely to the minor morainic pattem discussed.by
Gwynne (1542, pp. 200-208). The major streams in general have a northwest-
southeast trend which is characteristic of most of the major streams in
Jowa. Long Dick Creek, Bear Creek and a segment of the Skunk River,
from the SW. § sece 32, T. 85 Ney R. 23 W. to the NE. 2 sec. 27,
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T. 84 N., R. 24 W, follow the northeast~southwest trend. Their course,
however, is probably controlled by resistant dolomite on the flank of
the anticline (Plate 2).

The Skunk River valley, in Story county, is readily divisible into
two sections., The first section .extends fran the northern boundary of
the county to the NE. I sec. 27, T. 8l N., R. 2} W., about 2 miles north
of Ames. It is characterized by a narrow flood plain, averaging approxi-
mately a quarter of a mile in width., Exposures of bedrock are common in
this section. The southern section of the valley has a broad £lood
plain, averaging sbout 1% miles in width., Nowhere is bedrock exposed
along this section.'

Beyer (1898, pp. 206-209) attributed these features of the Skunk
River to three causess (1) the southern section represents an old pre-
Fleistocene channel, (2) the pre-Pleistocene river had greater volume,
and (3) the upper course of the old Skunk River probably followed the
present Squaw Creek channel. Present information indicates that the
differences between the two sections may be attributed to the influence
of the pre-Pleistocene (?) valley. The southern section follows the old
valley, whereas the northern section now occupies a position east of the
old valley, such that it is cut into the resistant dolomite on or near
the crest of the anticline.

Pre-Fleistocene (?) Drainage

The Apre—Pleistocene (?) Squaw Creek and Skunk River valleys have a
bedrock relief of about 200 feet whereas the present surface has
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approximately 100 feet of relief, Near Ames, where the greatest bedrock
control is available, the pre-Pleistocene (?) valleys of both streams
have about the same depth and width., With the present information it is
impossible to say which was the master stream.

The pre-Pleistocene (?) valley of the Skunk River has characteristics
similar to those of the present valley. The section from the northern
boundary of the county to Ames is narrow and steep sided whereas the
scuthern section has a broad valley with gently sloping sides. This is
probably due to the fact that the northern half was cut into the more
resistant Migsissippian rocks and most of the southern half was cut in
the softer Pennsylvanian rocks.

Badrock valleys that correspond in position to the valleys of other
modern streams, such as Kegley'!s Creck, Bear Creek, East Indian Creek and
Clear Creek, are also shown on Plate L,  In the Ames area (Plate 5) where
confrol is best, the influence of the pre~Pleistocene (?) bedrock is
quite evident on even the modern smaller streams. Thus it would seem
that many of the modern streams correspond in positiocn to pre~Pleistocens
(?) valleys.

Whether this similarity in position is actually caused by bedrock
control or is due to soms other control will have to be determined by
more detalled investigation,
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STRATICGRAPHY

Introduction

In Stbry county the glacial drift rests directly upon both Pennsyl-
vanian and Mississippian rocks. The Pennsylvanian, as now known from oute
crops and well borings, is limited to the Cherokee group. { The Mississip-
Pian rocks known to underlie the drift ara assigned to_ the following
formationss in descending order, the St. Louis, Warsam, Keokuk, Gilmore
City and Hampton.) Although it is highly probable that the Burlington,
stratigraphically between the Keokuk and the Gilmore City, alsoc underlies
the drift, no evidence of it has as yet been fourd. The St. Louis and
the Warsaw are the only exposed Mississippian formations.

© In the only previcus study of the indurated rocks of this ares,
Beyer (1898, pp. 182-195) recognized the two systems, Pennsylvanian and
Mississippian. His work deals with but a small percentage of the out-
crops located in the present investigation. He shows approximately 35
feet of exposed Mississippian rock whereas the present work shows 76.5
feete Beyer did not mention the massive Pennsylvanian sandstone unit
exposed along Bear Creek (Figure 2) and he placed all the exposed
Mississippian rock in the St. Louis formation, whereas scme are now
known to be Warsaw.

Ipm_all the literature on this area only seven outcrops are described,
Although the present investigatipn of the bedrock exposures was limited to
the western half of Story county, a total of twenty-three outcrops of



Figure 2., Massive Pennsylvanian sandstone unit
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bedrock were located, described and correlated. Flate 6 shows the corre-
lation of six selected exposures, giving the camplete stratigraphic
range of the exposed Mississippian and the lowermost Pennsylvanian,

Pennsylvanian

The rocks of the Pennsylvanian system are here assigned to the
Cherokee group. The ‘ma.xitmm known thickness of the group in this area
occgurs near Nevada in the central part of the county. The log of the
Howard Richardson well in the NW. % ™. % SE. % sec. 36, T. 84 N., R. 23
W., shows a thickness of 235 feet. The Cherckes group is of approximately
the same thickness in three other wells in this vicinity.

The contant, of the S5t. Louis formation and the Cherockee group is
. exposed along Bear Creek. In the following composite section, exposed
from the southeast corner of section 29 to the southwest cormer of
section 22, T. 85 N., R. 23 W., bed mmber one (dolomite) is the top of
the St. louis.

feet

60 Drift. ) ) '
S. Limestone, gray, fine-grained, pcrous, massivej

containing abundant pyrite crystalss bottom

contact irregular and gradational with shale

belw...........;.........,.............'.......... 2.0
L. Shale, gray-green, blockys very calcareous, calcite

nodules becoming abundant near topj containing

Pennsylvanian conodontsj upper contact irregular

m mdational.‘....l.....l.'..00..0...‘..’...'.. 2‘25
3. Iimestone, gray, dense, glauconiticj upper layer

dense with a 3 inch band of dense, gray chert

in center; lower layer sandy, grading laterally

mto 03.1031’60\18 Ban-dstmeooa-oooooooo-oooaotoool‘. 0075
2. Sandstone, white to buff, fine-grained, friable,

well-gorted; grains rounded to subangular;

cross bedding locally praminents locally

containing lenses of "conglameratic® chert

neaxr topaoooocsoooon00-ooon-o.o‘onc.ot.o....‘ticoi 18.0
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1. Dolomite, buff to light gray, finewgralned with

occasional caleite YhombBeesessesseerosscscocesses L5

The boundary between the Mississippian (St. Louis formation) and the
Pemlvaxﬁ.an (Chexckes group) cannot }be accura“bely determined due to the
lack of fossils. Pennsylvanian conodonts do occur, however, in the shale
of bed mmber four. Lithologically the sandstone appears to be closely
related to other Pamsylvanian sandstones known in this region. A
"conglomeratic" chert zone occurs between the underlying dolomite and
this sandstone unit in the section exposed about one mile downstream in
the W¥. % SE. § sec. 32, T+ 85 Ny Re 23 W. The massive sandstone unit
ﬁ.lls gn_qld solution cavity in the underlying St. Louis formation in an
old quarry locatéd on the right bank of the Skunk River in the SW. % SW.
4 sec. 13, T. 84 N., R. 24 W, (Figure 3). For these reasons this sand-
stone was placed in the Pennsylvanian system.

In the western half of stpry com'rby.there are also two isolated
exposures of the Cherokee group whose relationship to the other Cherokes
exposures cannot be accurately determined, The first, located in the big
bend of the Skunk River southeast of Story City in the NE. % NE. 2 SE. 3
secs 13, T. 85 N., R. 24 W., exposes approximately li feet of gray to black
shale., The other, along Indian Creek in the pit of the brick and tile
plant just west of Nevada in the SW. % SE. % sec. 1, Te 83 Ney Re 23 We,

exposes about 39 feet of variegated and gray shales,

Mississippian

( The Mississippian rocks are exposed where stream erosion has cut
into the northeast-southwest trending anticline shown on Plate 2. A
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Figure 3. Pemnsylvanian sandstone unit filling a
solution cavity in the St. Iouis formation
(Mississippian) in an old quarry on the right
bank of the Skunk River (SW. % SW. % sec. 13,
T. ah No’ R. 2&'0)0



correlation of selected exposures (Plate 6) gives the total thickness of

the exposed Mississippisn rocks as 76,5 feet. The exposed Mississippian

rocks are here assigned to two formations, in descending order, the

St. Iouis and the Warsaw.) The oldest formation directly underlying the

411 is the Hampton, found in the Joe Taylor well in the SW. % ¥E. % NE.

% sec. 33, T. 84 N., R. 24 W.y and in the Towa State College deep well

in the ¥E. % NE. % SW. % sec, Ly T. 83 N.y R. 24 W. As there is no

continuous exposure of the complete Mississipplan section, a camposite

section was compiled from the selected exposures on Plate 6.

6.

5.

3.

2.

Composite Section of the St. Louis Formation
Total Thickness Exposed——28.0 to 29.0 Feet

‘ feet
Dolomite, buff, fine-grained, heavy-bedded,

concretions commong a 1 foot bed 1.5 feet

below top is resistant and locally cherty;

upper surface irregular and weathered.sssesecssessse 7.5
Dolamite, light gray to buff, fine~-grained,

dense, conchoidal fracture, £08SiliferouSe.ceesccsss 0.75
Dolamite, buff to brown, fine-grained, massive,

locally glauconitics containing a few chert

conwetims".l.......i....0.0'.'..‘...O.'.Ol....'.. 2.0
Dolomite and shale (interbedded); dolemite,

gray-brown, medium~grained, containing calcite

veinletss shale, brown, calcareous, fisgil€@e.cecsces 1.0
Dolcmite, browm, fine to medium-grained, massives

containing a few chert concretions,

Recrystallization along joints forms veins of

dense, gray dolomite. These veins form dike-

like ridges on weathered surface. lower contact

irmgular.""....‘.00‘.....‘..‘.00‘..0.0...‘..'..0. 10.75
Sandstone, Xght green, fine-grained, friable,

with dolomitic lenses becaming more prominent

near ‘bop...-.......u--.u.u..-....-.-u--un.u-oé.ﬁ to 7.0
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Figure h. An exposure of the St. Iouis formation (N.
% SW. % sec. 25, T. 84 N., R. 24 W.) showing the
dike-like ridges formed by dense, gray dolomite
veins. These veins are characteristic of the
lower 10 feet of the St. Iouis dolomite.
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19.
18.
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composite Section of the Warsaw Formation
Total Thickness Bxposed--l8.82 to 50,82 Feet

‘ feet
Shale, blue-gray to green, silty, blocky, dolomitics

containing large irregular, granular, nodular

masses of chert intermixed with calcite. In places

it contains lenses of dolomite and locally the

lower portion grades laterally into argillaceous

dolomite. The shale is locally separated from

overlying sandstone by a lens of brown to buff,

medizm—grained dolanite..n.....u......-.-u....... 5.0
Dolomite, buff to brown, fine to medium-grained,

heavy-bedded; lens of gray shale 1.l feet above

bases upper 3 feet siliceous with nodular,

irregular, gramlar masses of chert and calcit@eesee 5.5
Shale, blue~gray, blocky, silty, finely

disseminated pyrite present. The bottam 1 foot

grades laterally into gray to buff, earthy,

pyritic dolomite. Dolomite lenses locally

present in rest of 8halCesessencovesscsccesvcscssses 3025
Dolomite, buff to gray, fine to mediune

grained; argillaceous, locally chertyececssescessces 2.0
Dolomite, brown, fine~-grained; with masses of

dark brown chert and calcite nodulesj locally

a.rgillaceous; two beds of dark brown, brecciated-

appearing, silicecus dolomite, one at base and

the other 2.5 feet above bases dolomite grades

la.terally Into shaleuessnssrevensocescecsonccesnnnesns h.O
Shale, brown to dark gray, blocky, with siliceous

dolomite concretions throughout; two 3 inch beds

of brown, siliceous, dense dolomite, cne neaxr

middle and the other near tOpPesssesscvcsssccenscnces 2.0
Dolomite, dark gray, fine to medium-grained}

upper half firm and locally 511iCEOUSesercscossneses 2415
Shale, blue-gray, blocky, pyritics top b

inches dolomitic and locally 85iliceocuUSsecsecsrsceses LeoT5
Dolomite, buff to brown, medium to fine-grainedg

lower 2 feet argillaceous; top 1 foot resistant,

saccharoidal dolomite containing crinoid stems,

fish teeth and brachiopods$ locally capped with

lens of buff dolomitic chertn....................0.3.0 to 305
Chert, dark brown, very dense, upper surface

imgwﬁi‘II.'.‘.'..‘OO....'.Q..'.Dl...‘O'.OC".C. 0.5
Dolomite, brown, fine-grained, firm, with dark

bm, nodular Charleecsscesesessscccssssscvesssceses Lo0
Chert, clear, granular ncdules and irregular masses

mixed with calcitej pyritics bed-like but probably

masses in brown, fine-grained dolomite, It

pinches S.nd swellsi..ccooo..cc‘nloocoo‘olot....i‘é.tl.O to 1.75
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Dolomite, brown, fine-grained, fimmj containing
irregular nodules of granular, chalcedonic
chertdo-o-oo.ootoooon.oi‘onn-QOOA'CDCOQOOOQCQCOllQ..O

Chert, dark brown, mottled, appearing brecciated
in places. It has a 1 inch layer of brown,
fine-grained dolomite on ‘bop and bottoMesseveoessven

Dolamite, gray to brown, fine~grained, pyriticg with
a few chert noduleSescesssvsersscececsssssesensvoves

Shale, blue-gray to buff, dblocky, silty, pyritic;
dolomite lens 1 foot above basej a band of
granular chert nodules 2 feet above base

- locally underlain by a lens of dolomiteeeesscocessene

Dolomite, gray-brown, medium-grained; lower 5
inches resistant, upper 5 inches nodular,
argillaceousy containing fish teeth and algaseeceses

Dolamite, buff, fine~grained, earthy; containing
lenses of coarser-grained, more resistant dolomites
discontinuous chert bed 2 feet above base. The
bottom 8 inches grades into shale laterallyececccses

Dolomite, brown, fine-grained, very shaly. On
weathering it gives the appearance of shalse.

Upper and lower contacts irregulareseccescecccececese

Dolamite, buff, fine-grained, argillaceous,
massives discontinuous band of dense, chalcedonic
chert 1,5 feet above base. Masses of calcite
appear in and around chert ZoNCesssesnesscvcovscesne

Shale, blue-gray, blocky, pyritici with selenite
along the partings; containing brachliopods
a!ld algae (?).00"'.0'.‘...Ot'Q'Q'l......‘dl.'......l

Dolomite, blus~gray, medium-grained, pyriticeccccecsss

Areal Distribution

fest

0.75

005 to 0.75
0.75

300 to 3.5

0.82

3.0

1.0

2.35

0.5

The areal distribution of the Pennsylvanian and Mississippian rocks

can be seen on Plate 3. The map is very gemeralized due to the lack of

sufficient detailed informationj however, enough information has been

gained to necessitate a revision of Beyert's interpretation (1898, p. 238).

Comparison of Beyer's map with the map of this study shows the

following modifications. Beyer's map shows the St Louls as the

oldest formation exposed across the anticline. Present information
indicates that the St. louls is not contimious across the structure,



2]

but has been breached by erosion so that older Mississippian formations
are exposed along the crest. In addition, isolated exposures of Pennsyle
vanian sediments along the crest and marging of the structure somewhat
nodify the configuration of the Mississipplan-Pennsylvanian contact

near the anticline.

The older Mississippian formations are known from several wells and
exposures. The Iowa State College desp well, located on the campus, and
the Joe Taylor well, located in SW. % NE. % NE. % sec. 33, T. 84 N., R.
2}y W., penetrate the Hampton formation directly under the drift. Wells
at story City and af, Roland show the drift overlying the Keokuk fﬁmation.
At "Soperts Mill", in the S. & SE. % sec. 6, . 8L Ne, Re 23 W., the
Warsaw formation underlies the drift (Figure 5).
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STRUCTURE

Introduction

The existence of a structural flexure in Story county was first
established by McGee (1891, pe 3l1) to explain the ocutcrops of Mississip-
pian rocks exposed in the Skunk River near Ames. He considered it to be
one of a series of northwest-southeast trending anticlinal flexures in

the strata of Iowa and named it the “Slnmk River Anticlinald,

Beyer (1898, pp. 215-216) verified the existence of this flexure by
studying the strata penetrated by the deep wells at Nevada, Towa State
College, and Boone. He likewise interpreted the anticline to have a
nortimest~-southeast trend with a dip of about 35 feet and 21 feet per
mile for the southwest and northeast limbs, xespectively.

Although licGee and Beyer recognized the existence of the anticlinal
fold, more detalled information gained in studying additional bedrock
exposures and well logs during this investigation necessitates a revision
of their ideas,

Trend and Type of Folding

A structure contour map drawn on the bage of the St. Iouis formation
(Flate 2) shows a northeast-soutinrest trending anticline. The eastern

limb of the anticline has the steeper dipy in contrast to Bsyerts inter-
pretation, which shows the southwestern limb to have the steeper dip.

The axis of this fold extends fram the nortimest corner of T. 83 N., R.
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2, W., trending about N. 59° E., to the southeast corner of T. 84 Nes Re 24
W.s thence N. 31° E. to the Hamilton county line near the northeast corner
of Ts 05 Hep, Re 23 We Thus it extends a distance of aspproximately 20 miles
across the northwestern part of the county. Ames and Roland are located on
its crest.

The crest of the snticline is marked by three domal highs with intexrw
vening saddles, For convenience these will be referred to, in this report,
as Ames highy the Soperts Mill high, and the Roland high, named from southe
west to northeast, .

On the Ames high, the Hampton formation mderlies the drift at an ele-
vation of 835 feet in the Iowa State College deep well. The base of the St.
Iouis, as restored by correlatiom of the coliege well record, as taken from
Beyer (1898, pp. 174~178), with the deep frells at Nevada, would rise to an
elevation of 1,055 feet. The Ames high has a maximm closure of 200 fect.
Dimensions of this closure are about L} miles by 2 miles. One limb of this
high has a northe-nortinvest dip of sbout 75 feet per mile and the other has a
south~goutheast dip of approximately 220 feet per mile.

The middle, or Soperts Mill, high is elongated N, 31° E, It has a
paximm closure of 150 feet and is about 5 miles by 15 miles. The
northwest and southeast limbs of this high have, respectively, dips of
approximately 55 feet and 100 feet per mile. A

The Roland high trends N. 31° E, fram about 1% miles soutlwest of
Roland to the northern boundary of the county, a distance of about b
miles. The beds have a northwest dip of 35 feet per mile and a south-
east dip of 90 feet per mile,
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Host of the anticline is probably limited to Story county. The
folding appears to be dying oub nortlward and probably only a minor part
i;'.“‘iocated in Hamilton county. The fact that the Ames high shows the
gﬁeatest amount of folding and that there appears to have been a small
disturbance in the vicinity of Madrid (Boone county) suggests the
extension of the anticline soutlwestward into Boone county.

Other than the anticlinal flexure, four lesser structural features
are shown on Plate 2. A broad, gentle high extends from the eastern
edge of the county toward the center. In the so;ithern portion of the
areé. there is a gentle, south-plunging synclinal flexure. A small basin
and a local high are indicated in T. 83 N., R. 24 W. and trend N. L5° E.

Time of Deformation

There are insufficient data, at present, to establish definitely
the time of deformation in Story county. The evidence, however, appears
4o indicate two periods of movement,

In the Roland city well, in the SW. % SW. % sec. 1h, T. 85 N., R.
23 V., Pennsylvanian shale rests directly on the Warsaw formation. This
well, located on the crest of the anticline, is the only place in the
county where the Pennsylva:{ian system is known to overlie a formation
older than the St. Louis. Thg Pennsylvanian sandstone unit, in the
NW. & SE. % sec. 32, T. 85 N.y Re 23 W., is separated from the underlying
St. louis formation by a "conglomeratic™ chert zone. A Pernsylvanian
sandstone fills a solution cavity in the St. ILouis formation in an old
quarry on the right bank of the Skunk River in the SW. % SW. % sec. 13,
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T. 8l N, Re 2t We These facts seem sufficient to esteblish an interval
of erosion following Yississippian deposition and before Pennsylvanian
deposition,.

Tthether this post-Mississgippian erosion interval is the result of
flexing of the anticline is difficult to establishj hcmevér, I am unable
to identify any Pennsylvanian unit of the Nevada well as extending over
the flexure. The inability to trace a Pennsylvanian unit across the
flexure suggests a local control of Pennsylvanian sedimentation. The
disconformity separating Mississippian and Pennsylvanian as well as the
character of the Pennsylvanian sediments suggests late Mississippian
flexing which may have extended into the Pemmsylvanian,

 An earlier movement is indicated fram a comparison of the Iowa State
College and the Nevada deep wells. The elevation of the top of the St.
Poter sandstone (Ordovician) is ~L90 feet in the College well and -867
feet in the Nevada well. Thus, in the College well this sandstone is
377 feet higher than in the Nevada well., By comparison, the base of
the Ste Louis is only-332' feet higher than its equivalent in the Nevada
well (723 feet elevation at Nevada, 1,055 feet elevation at the College).
This difference in thickness of the interval between the top of the St.
Peter and the base of the St. Iouis sugzests the absence or thinning of
intervening units on the structure. Either of these would require
structural movements between the Ordovician and the Mississippian
periods. Available data do not indicate that any unit is missing nor
do they permit analysis of thinning.



SUMJARY

/ This is an investigation of the bedrock geology of Story county with
special emphasis on the stratigraphy, structure and drainage. Infomation
was obtained from the bedrock exposures in the western half of the county
and well borings throughout the county.' A detailed drainage map of
western Story county was prepared from aerial photographs,

The indurated rocks underlying the drift of the Des Moines Lobe
belong to the two systems, Pennsylvanian and Myssissippian. The outcrops
of the Pemnsylvanian are limited to a few isolated exposures. However,
data cbtained fron well logs indicate that it underlies the drift in all
but a small area along the crest of the northeast-southwest trending
anticline extending across the northwest comer of the county. The
Pennsylvanian rocks are assigned to the Cherokee group. The Mississippian
rocks known to underlie the drift are assipgned to the following formationss
in descendiﬁg order, the St. Louis, Warsaw, Keokuk, Gilmore City and
Hampton. Although it is highly probable that the Burlington, strati-
graphically between the Keokuk and the Gilmore City, also underlies the
drift, no evidence of it has as yet been found., The St. Louis and the
Warsaw are the only exposed Mississippian formations. They ocutcrop in
northwestern Story county where the Skunk River and its tributaries have
cut into the anticlinal flexure.

The major structure is a northeast-southwest trending, asymmetrical
anticline, with the steeper dip to the east. Within Story county it
extends from the Bomme county line, in the northwest comer of T. 83 N.,
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Re 2l W., to the Hamilton county line near the northeast corner of T.
85 Nes Re 23 We Its crest is marked by three highs with intervening
saddles, Present evidence seems to indicate two periods of movement,
the first, post-lississippian-pre-Pennsylvanian, and the other, at an
earlier date,

The pre-Pleistocene (?) drainage lines appear to have exerted
considerable influence on the location of many of the modern streams,.
The pre~Pleistocene (?) and the present Skunk River valley within the
county are remarkably similars however, the northern portion of the
modern stream has been displaced to the east. Most of the minor
drainage lines are closely' related to the northeast-southwest trending
minor moraines.
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SUGGESTIONS FOR FUTURE STULY

puﬁng the field inves‘b_igatim connected with thj.s work, various
features . were observed which, due to time limitations, could not be
adequately examined. A solution of the problems which they present would
lead to a better understanding of the geological history of the county.

A unique area in the northwestern part of Story county is the Story
City flat, This is a broad, till-covered, poorly drained region
containing artesian wells. Detailed study of this area should be under—
taken to determine its ‘origin, asg well as the relationship of its
boundary to the contact of the Mississippian—-Pennsylvanian rock systems.
The source of the artesian water needs also to be explained and whether
or not it is related to the local pockets or lenses of sand and gravel
within the till exposed alomg the Skunk River.

Although no eskers have ever been reported in this area, there is a
curlous esker-like ridge entering the county near the center of T. 85 N.,
R. 23 V., and extending southeast past Roland. This ridge is associated
with a broad, gentle valley which, when traced southeastward, appears to
branch into three parts. Investigation by borings should be made to
ascertain the exact nature of this ridge and its relationship to the
Pleistocene drainage. |

Another problem to be studied concerns the sand and gravel deposits
that ‘occur on the southmestern flank of many of the prominent northwest-

southeast trending ridges in the ground moraine. Where seen, this sand
graded from coarser at the base to finer at the top. These deposits



should be examined to establish the control of their location and whether
they are of water or wind origin.

A study of the minor morainic pattern as discussed by Gwynne (1942,
pp. 200-208) suggests an examination to determine the original relief
of these features. A series of borings made along the ridges and troughs
should gi';m an accurate check on the amount of medification of the
relief by colluviation.

An analysis should be made of the loess, or loess~like, deposits
within the county. Some of these appear to have an alluvial section
over them while others are overlain by drift. A study should be made to
locate more of these deposits and to establish their age and origin.

An investigation of the bedrock geology in Boone and Hamilton
counties should be made in order to determine the extent of the "Skunk
River® anticline. This work would also help to ascertain a more exact
age of £lexing.

The abundant slliceous deposits in the Mississippian rocks of this
area, especially in the Warsaw formation, present another field for
additional study. Same of these deposits are denss and dark, while
others are nodular, granular, and chalcedonic. The latter contain a
variety of minerals, such as calcite, pyrite, marcasite, sphalerite,
etc, Most of these deposits appear to be secadary accumilationss
however, a detailed mineralogical examination of these rocks should
give a better understanding of their composition, and of the conditions
under which they were formed. .
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APFENDIX: DESCRIPTIONS OF BEDROCK EXPOSURES

SECTION EXPOSED AIONG ONION CREEK IN THE
SW\D %NE- %SEGQ 32, Te &N', Re tht

feet
7. Drift.
Mississippian system

6. Dolomite, buff, fine-grained, earthy, heavy-bedded

to massives containing scattered chert and

calcite nodules that becoms more numerous toward

tops top 1 foot rubbly and badly weatheredas.ceeessses 640
5. Dolamite, light gray to buff, fine-grained, very

dense, sublithographicj containing fernestelloid

bmozoan.s-...;.o.o.....to‘...‘.‘..'0'..00..0..!0..0.. 0'65
4. Dolomite, brown to buff, fine-grained, firm, slightly

porous; containing calcite rhombs and veinS.sesesseee 175
3« Dolamite and shale, interbedded; dolomite, light gray,

fine-grained, densej shale, gray-brom, fissile to

blocky. This unit contains many fenestelloid

bryozoans............................................ 2065
2. Dolomite, brown, medium to fine-grained. Recrystalli-

' zation along joints forms veins of dense, gray

dolomite. ILower lj feet dense, firm, with occasional

chert and calcite nodules; middle L feet fine-grained,

firm, resistant. Top 2 feet contains resistant

nodular fragments of gray dolomite that stand out on

mathermgO.llbitl....."....'.....'..‘l...0.‘.'..." 10.0
l. Sandstone, light green to buff, fine-grained, well-

sorted; containing dolomitic lenses near tops 6 to

8 inch bed of medium to coarse-grained, pyritic,

browm dolomite 5.5 feet bolow tOPeessssacscss €xposed 7.0

total thickness emosedo ssenee 280$

SECTION EXPOSED AIONG A SMATI STREAM ON THE OISON PROPERTY
IN THE N. % SW. % SEC. 25, T. 8l N., R. 24 W.

18. Drift.
Mississippian systen
17. Dolomite, buff, fine-grained, medium to heavy-bedded; top
105 feet weathered to f]a&:y rubble..u.......-.u"-. h.5



16.

10.

9e

8.

T

L
k.
3.
2.
1.

3l

Dolanite, gray to buff, fine-grained, denses containing
fenestelloid bryozoa, syringoporid corals, Lingula sp.
and Spizifer KoOKUKausooesvonsoonaosscosssssosscsnasenes

Dolomite, brown to gray, fine to medium-grained, heavy-
bedded; containing a few chert and calcite concretions..

Dolomite and shale, interbeddeds dolomite, brown, fine-
grained, with calcite veinsj shale, gray-brown,

fissile, ca]-camcus..00'.'OQ.....-.0.'..0.'....‘......... '

Dolomite, brown, fine to medium-grained, massive.
Recrystalllization along Joints forms veins of dense,
gray dolamite. These veins form dike-like ridges on
weathered surface. Upper 2 feet contains dark gray,
concretionary masses of dense dolamit@essseseesssscescsa

Sandstone, light green, very fine-grained, well-sorted
friable; containing dolamitic lenses especially near
t@‘....'l‘.".....‘.ﬁ.."..'....-.C..QIOQOQOQQOOOCOCO'Q

Shale, blue-gray, calcareocus, glauconiticj containing
large, irregular, granmular masses of chert containing
calcite. The exposure is very poor and it is difficult
to determine the top of this unibt...cecvesceccsscercaces

Dolomite, gray to browm, fine to medium-grained;
containing brecciated appearing, irregular, granular
masses of gray to clear chert containing calcite.

Upper 1 foot almost a bed of granular chert. Upper
surface rough and 1rregulareccescecsssececsescesnsssnsee

Chert, brown, dense, mixed with dolomite. This bed
pinches and SWB:U.S........'...............-.......o'....u

Dolomite, dark gray to brovm, medium to fine-grained,
Blightly porouS-.......-.u-..-..-..-..-.-......-..--n.u

Shale, blue-gray, blocky, calcareous, glauconitic near
tops top 0.5 foot grades laterally into a light gray,
glauconitic, fine-grained dolomit@eeecessccsssccesssnsses

Dolomites gray to brown, brecciated, very siliceouS..ese..

Shale, blue-gray, blocky, calcareous, glauconitics
containing Lingulag L inch bed of brown, mediume
grained dolcomite 3 feet above baseecsceceensnecnsssssncse

Dolomite, brown, medium-graineds lower part irregular
and containing irregular nodules of cherts upper bed
mrd’ m-liceous.ll.....‘0000...“0.‘."ll....l'i..‘.'.l'

Shale’ blue*my, blocky, dolamitiCeereecescccsarracrscane

Dolomite, brown, medium-grained, porousj containing
gmall nodules of dark bromm cher’b..-......-............-

Shale, blue-gray, silty, blocKkYeesescesosaene e s ess€XpoSed

total thickness exposedececess

foct

1.0
2.0

1.0

10.5

6.5

5.0

2,5
0.65
0.8

1.25
0.65

5.0
1.0

0.75

0.65
0.82

Lk.57
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SECTION EXPOSED IN COOK'S QUARRY
IN THE SW. % SW. % ™. 5 SEC. 24, T. 84 K¢y Re 24 W.

8. Drift.
Permsylvanian system
7. Sandstone, white to buff, fine-grained, well-sorted, clean,
grainsg subangular to subroundeds top 3 inches shows
secondary enrichment of calcite from drift abovessececeses
Mississippian system
6. Dolomite, buff to brown, fine to mediumegrained, heavy-
bedded, becoming flaggy near topj containing chert
nodules especia.lly near ‘bop...............-n....nn..u
5. Dolomite, gray-brown, fine-graineds densej containing
fenestelloid DIJOZOBessssnrssasssconasseascosssasssencsenes
hs Dolomite, buff, fine-grained; containing a few calcite
I‘hCKDbS and cherb nﬂdﬂ]ﬂﬁ-..........o--....u.u;-o-.e.eno
3+ Dolomite and shale, interbeddeds dolomite, gray,

medium-grained; shale, brown, f:.asila....................0.5 to 0,75

2+ Dolomite, bromm to gray, fine to mediuwm-grained,
massive, with a few chert nodulesj recrystalligation
comon along joints.'....u....-..;-..-....-.;.--o.........
1. Sandstone, light green, calcareous, very fine-grained,
) mll_smed..l.ﬁiﬁ.b‘..l..O‘.l.C.QOOQ......O‘...'.exposed

total thickness exposed......27.0 to 27.25

SECTION EXPOSED AIONG A SMALL STHEAM IN THE
NE., % SEG. 24, T. 84 W., R. 2h W,

3. Drift.
Mississippian system

2+ Dolanite and shale, interbedded; dolmite, brown,
medium-grained; with calciteweinss shale, brown,
fiﬁ&ile, Calcareous.--...¢...........o-.u.-.oo.oo.-.noo

1. Dolomite, brown to buff, fine to medium-graineds
upper 2 feet contains gray, resistant dolomite nodules
that stand out on weathering. Recrystallization
along joints forms veins of dense, gray dolamite,
These veins form dike-like ridges on weathered

m&e..0.‘00'..00'.0....COCOQQ..."..O..OU.0... expoaed

total thickness exposedescesss

feet

L.0

8.0
1.0
2.0

11.0
0.5

feet

1.0

10.0
11.0
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SECTION EXPOSED AIONG THE SKUNK RIVER
.n:r THE OID xmmm's HILL SITE
N THE SW. & NW. % SW. 4 SEC. 23, T. 84 N., R. 2L W.

hh Soil,
Mississippian system
3+ Dolomite, buff to gray, medium to heavy-beddeds
containing scattered chert nodules and dense lime~
stone concretions. When weathered the dolomite twrns
a yellow buff and contains abundant dendriteSeecscescece
2. B8hale, brown, fissile, dolomitic, exposure poor and
thicknsss difficult to de'bennine.......-...-.........u.
1. Dolomite, gray, mediumwgrained, massive to heavy-
beddedj breaks into flaggy fragments on weatherings
recrystallized lenses and nodules, especially in
upper 2 fee'b......u..u.......n..........-.....exposed

total thickness exposeGecesese

SECTION EXPOSED ALONG THE RICHT BANK OF THE SKUNK RIVER
IN THE NE. 3 FE. § SW. & SEC. 23, T. 8l Ney R. 2L W,

2. Drift and river silt.
Mississipplan system
1. Dolomite, buff, i’ine-grained, massive; containing
geattered calcite rhombSicececsrsecctcesesncoseesXposed

SECTION EXPOSED AIONG THE EDGE OF A TERRACE
ON THE RICHT? BANK OF THE SKUNK RIVER
IN THE SE. £ M. % SEC. 23, T. 84 Ney Re 2l W,

2. 8oil
Mississippian system
l. Dolamite, gray buff, fine-gra:!ned, heavy-
bemed........‘...‘..’...O.i.".’..’..b'........‘axposed

feet

8.2

0.

3.0
11.6

feet

L.25

feot

3.0



. SECTION EXPOSED IN AN 0

QUARRY ON THE RIGIT BANK OF
THE SKUNK RIVER IN THE SW. %

L SWe. % SEC. 13; T+ 844 Noy Re 2l We

6. Drift.
Permmsylvanian system

5. Sandstone; yellow-green, fine-grained, well-sorted,
friable. In one place this sandstone fills a
golution cavity, 1.5 feet deep and 3 feet across, in

the 'lmdﬁrlylng St. Iouis dclmﬁ.teoonnooooo-ooocoon.oooo.oS‘O to 600
Mississippian system

+ Dolomite, buff, fine-grained, massive to heavy~
bedded, containing scattered chert nodules that
becone more prominent near top. Near top, a bed
1.5 feet thick is very resistant and locally contains

abundant chert nodnles. Top weathered and irregulare... TeS
3. Dolomite, light gray to buff, fine-grained, very

densej containing fenestellold bryozoanSeecsecssessssscse
2,

feet

1.0
Dolomite and shale, interbedded, irregulars dolomite,
gray, fine-graineds shale, gray-brown, calcareous,
fiSSlle.............u.u.-...........--.............--.0.5 to 1.0
l. Dolomite, brown, fine to medium-grained, massive,

resistants containing scattered calcite rhambs and
chert nodulesy seems to have some recrystallization
al-ong fmtums.‘...‘..’..t....’.l....t.‘ll.".."exposed

1.0
total thickness exposed.......18.0 to 19.5

SECTION EXPOSED AIDNG TWO FORKS OF A SMAIL STREAM
IN THE WW. 5 NW. & SEC, 18, T. 84 Ney Re 23 W.

22. Drift.
Mississippian system

21, Sandstone, light green, very ﬁne—-grained, well-
sorted, friable; containing dolomitic stringers.eccecsece 3.0
20, Shale, blue-gray to green, silty, blocky, calcareousy
containing irregular masses and nodules of gramlay,
hackly, clear to blue chert mixed with calcite;
locally has L to 7 inches of medium-grained, brown :
dolomite at tOpocooo-oo-hoo.oo--'o-c-ooooc-uoquo-ooouoo 5.0
Dolomite, buff to brown, fine to medium-grained,  heavy-
bedded} upper 3 feet contains abundant nodular,
irregular, hackly, clear to gray chert masses. Iens
of dark browmn, dense chert feather-edge to 10 inches
thick 105 feet above basec-o.0..'00-aocoontnoooo-ao-o0c

feet

19.

5.0



18.

17.

5.

k.

12,

1.,

10.
9.
8.
1

6

5
k.
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Shale, blue-gray, glauconitic, blockys containing a

fow £ish teeth. The upper part of this unit grades

laterally into a gray, glauconitic, siliceous

QolotitBovevsesonsonnrcescroncnssvoressacssssscsnvsnssaas
Shale, gray, silty, chippy, very glauconitic, pyritic.

Up the west branch, this unit contains 2 lenses of

gray siliceous dolomite about li inches thickeseeeeseceoa
Dolamite; brown, fine to medium-grained, heavy-

beddsd, locally cherty; locally a lens of gray

shale occurs under the upper bedsceeesecvscsenssssovssee
Dolomite, light gray, fine-grained, earthy, glauconitic,

aligrb]-y pormls....'Il.‘.l.‘.'."."’.....‘.l.‘........’
Dolomite, buff to brown, fine-grained; containing lens

Qf dark bmn Chex't near top..l’.......”."!"O..O'.‘v...
Shale, blue-gray, chippy, silty, dolomiticj thickens

laterally at the expense of the overlying dolomite

and contains large magses of gramular white to clear

foot

1.25

2.0

1.0

0.75
1.0

Cherb.".'..-.C.‘.."‘.'..‘.....'.QOvQ....'............'.60.75 to 1‘75

Shale, gray to brown, blocky, silty3 containing a few

irregular nodules of granular chert mixed with

calcite, This unit contains several thin beds of

dolomite and dark brown chert which pinch and swell.eeass
Dolomite, brown, medium to coarse-graineds lower 2

feet argillaceousi top 1 foot coarser, resistant

dolomite, stained by iron oaxide, containing frage

nents of crinoid stems, fish teeth, and brachiopods.

This unit is locally capped by a lens of buff chert,

containing small particles and veinlets of white

chalcedonic CheXbasecessosvecessansnsscacscossssasssnnse
Chert, dark brown, locally containing small particles

and veinlets of white chalecedonic chert; upper

auﬁace imgllarl...'....'."....Il.l....’...b.l‘.....
Dolomite, browm, fine-graineds containing local

nodules of dark brown cheXrbeescssesccevessersvssnsesasna
Chert, clear, gramlar, irregular massesj containing

calcite, marcasite, pyrite, sphalerite, etc.3

appears bed-like but probably masses in brown, fine-

miﬂﬁd dolomitBecesrenssccesenosscaresccnssvesscsanacne
DOlani'be, brown, fine-grained, firmg containing

irregular masses of gramlar, chalcedonic chertescseses
Chert, dark brown, mottled, appears brecciated locally.

It has a 1 inch layer of brown, fine-grained dolomite

on tO'p and bobtOMesesvsvnevesssvcsossesosossssnssnsnsae
Dolomite, gray, fine-grainedj containing pyrite crystals

md‘ chEI'b nodllles..".v...'...‘...".'0‘."’...0..0...".'
Shale, blue-gray, blocky, calcareous, silty, pyritic;

containing an earthy dolamite lens 1 fool above base

and a band of granular, chalcedonic chert nodules 2

feet above base, A browm, fine-grained dolomite lens

is locally present under the nodule band.ecevessssascss

6.0

3,5
0.5
1,0
1.0

0.75

0.5
0.7

3.5



foet
3. Dolomite, brown, medium-grained, medimm-beddeds locally '
containing dark brovm chert notileS.ccesscscscevscesssled £6 2,0
2. Shale; blue-gray, blocky, calcareous, silty; containing
dolanite lenses and concrotionSeescscessesssscssnsssse 007
1., Dolumite, gray, fine-grainedj; containing small veins
and concretions of chalcedonic cheXteeecsesess uexposed 0.3

total thicknﬂss expOSEdn “aane 139 07 +0 hl.?

SECTTON EXPOSED AIONG A SMALL STREAM ON THE MC FARIAND PROPERTY
IN THE SE. % SW. % SE. $ SEC. 7, T. 84 Nuy R. 23 W,

2. Drift. fect
Mississippian

1, Dolomite, browm to buff, fine to medium-grained, massive
to0 heavy-bedded, occasional chert nodules and calcite
concretions, Recrystallisation along joints forms
veins of dense, gray dolomite. These veins form dike-
like ridges on weathered surface. The top portion has
weathered to a buff, flaggy rubblescecieceecerescsstXposed 7.5

SECTION EXPOSED ALONG A SMAIT TRIBUTARY TO THE SKUNK RIVER N
ST ABOVE MSOPER'S MIILY
IN THE S. § SE. % SEC. 6, Ta 84 Ney Re 23 W,
feet

23. Drift.
Mississippian system

22. Shale, blue gray, blocky., The exposure is poor and

exact relationship difficult to determinBeccceccssssscs 1.5
2l. Dolomite s brown to buff » fine to medilm-grained,

earthys containing much clear, hackly, granular,

pyritic chert in irregular masses and nodules with

Intermixed calcitOrcscorenrsseesncsnconssesesssnncnsass 1.5
20. Dolomite, buff, fine-grained, earthys locally containing

small masses and nodules of dark brown chert. The

bot‘ban9 inches iSdarkbrOWn, dense cherbeesececvesces 205
19. Dolemite, buff to brown, medium to fine-grained,

laminated, massivej containing a few siliceous

concretions..‘......l.....O0.0.Q.‘0...0..."000..'..... 105
18, Shale, blue-gray, blocky, pyritics L inch bed of cherty,

brovm, dense dolamite 8 inches below tOPseccosscncseses 3.0



7.

10.
9

8.
7.

5.

k.
3.

2.

1.

<10~

Dolomite, buff, fine-grained, earthy, with scattered
calcite and slliceous concrebionSessessssscsscsnssensses

Dolomite, brown, fine-grained, with masses of dark brown
chert and calcite concretionsy argillaceous locallys
small shale parting 15 inches above basej two beds of
dark brown siliceous dolanite, one at base and other
near t@'...t".l.“..'..'.'..lh....I...‘.CCCOQ.‘.O.‘OC

Shale, dark gray to brown, blockys containing a few
siliceous dolomite concretionsj 3 inch bed of
siliceous, brown dolomite at base and another near

midd]-e..........'..i..IO'.C'D..I.l..ll’l.l...”.ll..‘..

" Dolamite, upper bed brown, fine-grained, locally

siliceous; with occasional chert nodules; lower
bed dark gray, medivm-grained,; £irMesveesccsecccoscesss
Shale, blue gray, blockys locally siliceousj containing
a few c:ysta].s Of pmte‘...l....G.Q.O.'...Ol.....l...‘.
Dolomite, brown, medium to coarse-grained, clastic,
with a few chert nodulesy containing crinoid stems,
fragments of brachiopods, and fish plateBecescscveccase
Chert, buff to brown, dense, dolamiticj locally
containing small particles and veinlets of white
chalcedonic cheXbeesessoeccrosossovsvesessencscvosssnassesns
DOlmite, brﬁﬁn, fin»e"wed, earbhyioooooo-ootcon.oaooo
Chert, clear to white, gramlar, irregular massesy
containing calcite, pyrite, sphalerite, etc.j appears
bed~like but probably masses in brown, fine-graired
dolmitet.’..'..‘0..0'0...'.0’.'.....Q"..0'.'....‘.'..'.
Chert, browm, dense, hardj bounded on top and botton
b‘y 205 iHChes of dO}.Gni‘bGo.-o.--'.-.o.-......-....o.o-;
Shale, buff to gray, silty, blockys containing a band
of chert and dolamite nodules 1.5 feet above basgeseees
Dolomite, gray to brown, mediumegrained, dirtys upper
5 inches nodular, clastic, containing fish teeth,
orincids a.nda.lgae..n..................--.........uu
Dolamite, buff, fine to medium~grained, earthy, slightly
porous, containing nodules and lenticular masses of
coarser, more calcareous dolamite that stand out on
weathering. A discantinuous, dark brown chert bed 2
feet above base ranges in thickness from feather-edge
tO 5 inchesQQOGQOOD.!C‘..-.oo...oo....c....otol‘..0‘0'.
Dolanite, brown, medium-grained, argillacecus; weathers
to give appearance of 8halOcscessccsoscncssssccnstcnsas
Dolomite, buff, fine-grained, argillaceouss containing a
discontinuous chert bed 1.5 feet above basej masses of
calcite occur in and around chert ZoONGeicecssvssecssnee
Shale, blue gray, blocky, pyritics selenite crystals
camon along partingss containing brachiopods and
al ? X R ES SR NNENR R RN RS NE AR N NN AR ENEE R NN R E NN ENNRY )
Dolcgia:e,( 2§ray, mediuwm-grained, pyritic, argillaceouS....
.O........QO.'.l.'...'.l..0.0..0.‘.9......i.....exposed

total thickness exposedececsss

feet
2.0

L.

2.0

2.25
1.75

2,0

0.75
1.0

2.75
0.82

3.0

0.82

3.0
1.0

2,35

5.0

0.5
kh.99
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SECTION EXPOSED ON THE IEFT BANK OF THE SKUNK RIVER

JUST BEIOW THE MOUTH OF EEAR CREEK
IN THE N, § NB. % SB. % SEC. 6, T+ 8L ¥.y» R. 23 W

‘ 2+, Riversnd and silt.
Missisgippian system Y
1., Sandstone, light green, fine-grained, well-sorted,
frisble; containing a white, chalcedonic chert
mass 1.5 feet thick capped by a dolomitic lens
2 feet below ‘bopn....“........'....u.......n..exposed

SECTION EXPOSED ON THE IEFT BANK OF BRAR CHEEK O)
| JUST ABOVE ITS MOUTH
B THE MNE, % NE. % SE. % SEC. 6, T. 84 N., R. 23 W.

6. River sand.
Miggissippian gystem
5. Shale, blue-gray, blocky, calcareouss containing a few
‘ caleibe NodU1eSeecsssscesertsesesccsscosenssassssvanvssse

he Dolomite, buff to light brown, fine-grained, laminatedj
cmtaining abundant chert noduleSessececcsserccscacannas

3+ Shale, gray, very silty, calcareous, This unit grades
dm j-nto a bm dolani-t’e‘.'.‘....‘l....l"0..'....

2, Dolomite, brown, medium-grained, pPOrOUSeeccesccsssocccrnoe

l. Dolmite, browmn, fine-grained; containing lenses and
nodules of blue-ﬂhite chalcedonic chm...-....-.exposed

total thickness exposedeeecces

SECTION EXPOSED AIONG A SMAIL TRIBUTARY TO EFAR CREFK
IH THE NBE. % IW. £ NB. & SEC. 5, Ts 84 N.y Re 23 W.

6. Drift,.
Missigsippian gysten

5. Dolomite, buff, medium-bedded; containing veins and
nodules of calcj.‘be’ weathers to a flagw TUbbleesecesene

L. Dolomite, gray to buff, fine-grained, dense; containing

o fenestelloid'bryozoa andbmchiopods...-u.....n.......

3. Dolomite, buff, fine-grained, slightly argillacecuSecseess

2. Dolomite and shale, interbedded; dolomite, buff, finew
grainedy shale, gray, fissile. This unit contains
brachiopods and fenestelloid bI'yozoa.... sercesenssecssde

fest

5.0

feet

1.5
0.66

0.5
0.5

0.66
3.82

feot

L0

0.66
2.0

1.0



Y.

feet
1. Dolomites brown, fine to mediun-grained; containing
scattered calcite rhombsj containing recrystallized
30&&8"'.’..."6.“..Q.I...Q..OO.."O'C.'....Q.‘mosed ‘ 2.25

+otal thickness exposed. sveren ' 9091

SECTION EXPOSED AIONG A SMAIL STREAM AND ITS TRIBUTARIES
IN THE CENTER OF THE W. % SBEC., 5, Te 84 Ney Re 23 We

feet
17. Drift.
Mississipplan system - ‘ ‘
16. Dolamits, buff, fine to medium-grained, massive,
slightly porouss bottom L feet fine-grained, resistant.
Recrystallization is common along joinbSesesessvcvcscese 705
15, Sandstone, light green, well-sorted, clean, fine-grained,
grains subrounded to subangulars containing dolomite
]ﬁnses’ especiajly near top.iﬁ0.‘.Q...Q"....OC..I...CQ‘. 7.0
Uis Shale, blue gray, blocky to chippy, calcarecuss containing
6 inches of brovn dolomite 2 feet below top. ILarge,
gramular, chalcedonic chert masses are COmMON.sesveveass LoD
13. Dolomite, browm to gray, medium-graineds containing
abundant, irregular nodules of chert that give it a
brecciated appearance in places. It locally contains
Sha].y mlits."‘.....0‘.'.'...0.........Cl....."."’...‘ 2.5
12.' DOlmite’ gray, fj.ne*g!‘ained, gJ.auconitic.:.:..oooooat‘o-t 1.0
1l. Shale, gray-green, chippy, glauconitics containing
dolanite lenses and grading upward into dolomit@..eseecss 1,25
10. Dolomite, gray to buff, fine-grained, densejy containing
cherby concretions that tend to stand out on
weatheringu..'.n...................u...........-..-... 1.0
9. Shale, blue-gray, blocky, calcareousj containing a thin,
siliceous dolanite lens near mniddle and large,
irregular masses of chalcedonic chert scatiered
tmoughmtotogooc..oocovtntctoooccoaot00.-3.0&.0000-0000 2.0
8. Dolcomite, brown, fine-grained, lower part argillaceous.
This unit contains a bromn, dense chert bed near base
and is siliceous towvard tOpoo--onoooo-tcocooo-oo‘o-.o-ooq h.O
7« Shale, gray, blocky, calcareousy containing 3 inches of
I giliceous dolomite 1 foob 2bOVe baSBescestnssonrsscsccsen 2.25
6. Dolomite, gray to browm, medium-grained, argillaceous,
‘ loca]-ly siliceaus.ﬂblQl.'.l".'....0.'.00'...‘...!00‘0.‘ 2.5
S5« Shale, buff to gray, blocky, pyritics dolomitic near
top. It contains scattered chert nodules and a lens of
medi\m-graiflEd, brown dolomite near centoXecsecesceceasse 305



~li3-

feet

L, Dolomite, buff to brown, medium-grained; lower 1.5

feet, buff, argillaceouss upper 1 foot, coarser

grained, clastic, resistant, containing fragments of

crinoid stems and brachiopods. This unit is locally

capped by a lens of buff chert, containing small

particles and veinlets of white chalcedonic cherta.ecss 2.5
3. Chert, brown, dense, locally containing small particles

and veinlets of white chalcedonic chertj upper

surface irregular.......................n..-.....uu.n 0-75
2. Dolomite, brown, fine-grained, with local masses of

Chertooiooﬁvyooi-tcttotcon-vuccvqtocov006060000--0.--00 1‘0
1. Chert, white to light blue, granular, irregular masses

containing calcite, pyrite, etc. It appears to be in

a fine“gmedy brown domteb-oo.tv.-o.ovooooexposed 1.0

total thickness exposedssssee 11125

SECTION EXPOSED FOR ABOUT % MIIE ALONG A SMALL TRIBUTARY
TOMGMKINT}{ENE.453. . 32 AND IN THE
SW. 4 }E{. 4 SEC. 33, T' 8? NO’ Ro 23 W.

feet
7. Drift.
Pemmsylvandan system
6. Sandstone, white to buff, fine-grained; well-sorted,
) frj.able; con‘baining calcareous 1@8080-0--.--.#.0.--0‘0- 105
Uississippian systen
5. Dolomite, buff, fine-grained, heavy-bedded; containing
gcattered calcite concretionBecessveccccescossccssovese 6.0
L. Dolomite, light gray, fine-grained, densej containing
fenestelloid bryozoa, brachiopods, and syringoporid
cora]-s...00..‘."0."’.'..00,.'-.0.‘...“‘0....0......6 1'0
3. Dolomite, brown, fine-grained, massivej containing
calcite veinlebSesessesnssnsscssososonssecssosevcscsonsa 2.0
2. Dolamite and shale, interbeddedj dolomite, light gray,
fine-graineds shaley, brown, fissile. This unit
conbains i‘enestelloid nyozoa.........o...............-1.0 tO 105
1. Dolamnite, brown, medium to fine-grained, massive.
Recrystallization along joints forms veins of dense,
gray dolomite. These veins formm dike-like ridges
on weathered surfacOeceeces oo-oa:oo-o--oo-oo.noqmsed 705

total thickness exposede..s.19.0 to 19.5



wlilim

SECTION EXPOSED AIONG THE IEFT BANK OF BEAR CREEK
IN THE SE. % W, % SE, % SEC. 32, T 85 N.s R. 23 W.

6. Drift.
Pernsylvanian system
5. Sandstone, buff to white, fine-grained, well-sorted,
graing subrounded to subangulary friable. It has
an irregular, "conglomeratic® chert zone at bass.sessss
Misgissippian system
L. Dolomite, buff, fine-grained, medium-bedded; containing
chert nodules in uppexr part-u..........u.u..o.u.u.
3. Dolomite, gray, fine-grained, dense3 containing
fenemB.Oid bmzm....l“'l IE N A AR RN EEBEA NN ENNNENNENENENREXRN]
2. Dolomite, buff, fine-grained, massivej containing
gcattered calcite ThombSecvsssrcsscscrescessvsccnrannne
1. Dolomite and shale, interbeddeds dolcamite, gray, fine-
grained, calcareocusj shale, brown, fissilej containing
femstel]-oid bwozoaQ.lI‘OOO"..Q....‘.0.0‘0.0..wposed

© total thickness exposedeseesse

SECTION EXPOSED ON THE RICHT BANK OF EEAR CREEK
IN THE NE., % SW. % NB. % SEC. 32, T. 85 Ney Re 23 We

2. Drift,.
Mississippian system -
1. Dolomite, buff, fine-grained, heavy-beddeds exposure
pooxy and badly 'Eeathered.............-...........exposed

SECGTION EXPOSED ALONG BEAR CREEX

IN THE SE, % SE. % SFC. 29, AND W. % SEC. 28, T. 85 N« R. 23 W.

6. Drift
Penngylvanian system -

5. Limestone, gray, medium-grained, porousj containing
abundant pyrite crystals and calcite rhombsj bottam
conbact g‘ada‘bionalu..u...............-.n..n....un

L. Shale, gray-green, blocky, very calcarecus; containing
limestone nodules; containing Permsylvanien

ccmodonts............n....u-....-.....n.............’.

feet

10.2

7.3
008

1.5

0.7
20,14

fect

3.h

foet

1.5

2.25
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feet

3« lLimestone, light brown to gray, fine-grained, dense,

locally siliceous; bottom contact gradationale.eseccess 0.75
2. Sandstone, buff to white, well-sorted, friable, cross

bedding prominent locally, grains rounded to subangular;

containing well-cemented lenses. Locally it containsg

an iron-stained chert lens 1 fool thick near topuooauob 18.0

Mississippian system

ls Dolomite, buff, fine-grained, with a few calcite

concretions.0.0000DO'.l‘...l'lb'....Ol..........mposed 1.5

total thickness exposed. “resen 2!400

EXPOSURE AIONG EEAR CHEFK
. IN THE NE. % SEC. 28, T 85 Ney Re 23 W.

5. 4 feet

Pennsylvanian
Lh. 1imestone, gray, mednnn-grained, porous, massivej
containing abundant calcite rhambsg and pyrite
crystalsy gradational bottom contactesecerssevscccscace 1.75
3. Shale, gray-green, blocky, very calcareousj containing
. 1imestone nodules....n...u..--.................u.... 2'25
2. Limestone, gray to light brom, fine~grained,
arenaceous; containing a siliceous lens near center....0.75 to 1.0
l. Sandstone, white to buff, fine-grained, well-sorted,
friable} grains subrounded to subangularj locally
containing well-cemented 1enSeSecesessosseesss txposed 9.5

total thickness exposeds....11.25 to 14.5

SECTION EXPOSED AIONG EEAR CREEK
IN THE SW. 3 SEC. 22, T. 85 Ny R. 23 W

Drift.
Pennsylvanian system
. 1imestone, light gray, massive, medium-grained, porous;
containing abundant pyrite crystalSececcesccecsssesscns 2.0
3. Shale, green, chippy, very calcareocusj containing lensges
. and nodules of 1imestonBesessssrconcssssssnsenerssssssn 103

2. Limestone, gray to lipght brom, fine-grained, dense,
arenaceouy, locally 811icCEo0USeessnssvavnssecscsscsescse 0065

' feat
5. |
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feot
l. Sandstons, buff to white, fine-grained, well-sorted,
friables cross-bedding present but not prominent;
containing well-cemented 191139500.0."oooo’.oootuexposed 12.0

total thickness exposedeesseves 15495

SECTION EXPOSED ON THE IEFT BANK OF THE SKUNK RIVER
ON THE SOUTH SITE OF THE BIG EEND BELOW STORY CITY
- IN THE KE. %NEO %SE. %SECQ 13, T. 85N0, Re. 24 W.

fest
2+ River sand and silt.
Penngylvanian gsystem
1, Shale, gray to black, blocky, clayey, soapy, shghbly
calcareous; containing streaks of black carbonaceous
shalej ircnstone concretions abundant near top...exposed 3475

!,

SECTION EXPFOSED IN THE PIT OF THE BRICK AND TIIE PIANT
AT THE W=ST EDGE OF NEVADA, IOWA, AIONG THE RIGHT BANK OF
WEST INDIAN CREEK IN THE SW. % SE. % SEC. 1, T. 83 N., R. 23 W.

feet
9+ Drift.

Penngylvanian system

8. shale, yellow and/or gray or purple; massive. This unit

grades up into till and may constitute part of the

ﬁn.‘.'..’.o““ll'..‘..".‘.QCO.Q...'0.0...'......... 2.0
7. Shale, laminated gray, green, red, and purple,

argillaceous and micaceousj becomes increasingly red

at tops calcareous nodules in lowest 2 feet; locally

hematite nodules with diameters up to 2 incheSeecesesee 10.0
6. Shale, dark gray, argillaceous, soapy, fissiles

fossil (?) impressions that may be clay or limonite

pellets; containing pelecypod (Hytiola ?), gastropod

(Bellerophon '?) and brachiopod (Lingula) in top 1

foot.."....C.'...I....."'.O....‘......Cl."......l.. 3.0
5. Shale, carbonaceous, massive, locally even appears

coalys weathers into thin platesj abundant nodules

and lenses of phosphates plant remains scarces

locally fiberous caleite and phosphate (?) at tOPessse 0.6
L. Shale, gray, argillaceous, slightly pyritic and

limonitic, weathers into angular blocksy laminae

not seens becomes carbonaceous toward R 1) + JORR 2oh
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3. Shale, prédominantly gray, bub with local areas of

- purple, maroon, etc. containing small amounts of

mica and silts massive, nodular, slickensided,

woeathers to angular bloCKkSeessesssssceescsesvonorsncnee
2. Shale, maroon, massive, nodular, micaceous, siltys

containing small, gray or purple masses throughoutj

contact gradational 0 unit aboVeesescresservessssasnee
1. Shalse, poorly exposed at base of pit, but probably

shale that 1s similar to unit directly above....exposed

total thickness exposedt senney

feat

646
3.0
39.1



