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THE ROAD AND CONCRETE MATERIALS OF
SOUTHERN IOWA
INTRODUCTION
ForeV'{ord

The building of roads has become one of Iowa's greatest industries.
The rapid increase in use of motor vehicles, which has been ot).e of the
conspicuous features of the last two decades, has created a demand for
a state-wide system of highways that can be traveled with safety and
comfort at all seasons of the year. In response to this demand, highway
improveinent has, since 1920 or earlier, constituted a large portion of
sta~e, county, and township activities.
An idea of the magnitude of these road improvement operations
may be obtained from the Annual Report of the Iowa State Highway
Commission for 1932, which shows that during that year approximately $17,400,000 was spent on construction and maint-enanoe of the
Primary Road System of 7,844.7 miles, and approximately $18,500,000
was spent on construction and maintenance of the Secondary Road
System of 94,628.05 miles. Exp.enditures for 1930 and 1931 were
even higher, being some $46,000,000 on the Primary Road System
and some $22,000,000 on the Secondary Road System in 1930.
Purpose and S.c ope of the Report

, Under the laws of the State of Iowa, the State Highway ComriIis-'
sion has complete charge of the improvements on the Primary Road
System and exercises general supervision over the improvement of the
Secondary Road System as well. In order to plan this work for , the
greatest benefit with the least cost, it is necessary that the Highway
Commission have complete knowledge of the location of possible
sOurces of road material and of the kind and quality, of material whicn
may be obtained from them. Such knowledge serves a twofold purpose: First, it enables the Commission to form an accurate judgment
of material possibilities in any locality, which judgment has important
effect on improvement plans in that lo'cality. Second, it is available to
road material producers and to those who desire to produce road
material, and often results in the development' of valuable deposits,
with more a,ctive competition and consequent lower prices.
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In order to obtain such information on road material supplies, the
State Highway Commission has conducted a material resource survey
since the organization of a Materials and Tests · Department in 1920.
This survey covers all parts of the state and all classes of material
that are believed to be of interest. The writer has been connected with
this survey since 1921 and has been in charge of it since 1925.
Early in the progress of this material resource survey it became
evident that not all parts of the state were equally promising as sources
of supply. It was found that the gravel that is so plentiful in northcentral and northern Iowa. is almost entirely lacking in the southern
part of the state. Furthermore, ledge rock was found to be almost
entirely absent from the southwestern part, andihough it is more
abundant in the south-centrai and southeastern parts, even then~ it is
in some places of poor quality or is available only in limited,
quantity. Consequently the southern part of the state has received
special attention; in many counties every known material deposit, no
matter how small or how far from any primary. road, was carefully
tested out. Thus much more detailed information has been co'llected for
southern Iowa than has been the case in northern Iowa. A large part
of this detailed information has never before been published, and it is
believed that it should be made available to the people of the state.
It has been found in the past few years that the second purpose
served by material resource , information has been of increasing importance. Many inquiries as to conditions in southern Iowa have been
received at the office of the Materials Department. These inquiries have
·come from producers within the state, from persons in Iowa and in
other states who wish information on road material developments in
Iowa, and £i'om scientists and other interested persons. This report is
written for publication in the hope that those who are interested in the
road ·material situation may find herein some assistance in answering
the questions that have occurred to them.
Road construction practice in Iowa favors portland cement concrete for paving, and gravel or crushed stone of some kind for loose-top
surfacing. The past few years have seen the application of oil or asphalt
treatments to surfaced roads, and it may be that a wide extension in
the use of various asphaltic mixtures, such as sheet asph'~lt or asphaltic
concrete, will take place in the . near future. Consequently this report
gives most emphasis to sources of concrete aggregate, asphaltic aggregate, and road surfacing materials. Such other materials as cement;
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paving brick, drain tile, etc., which may be used extensively in road '
building, and which may be manufactured in Iowa, are not given
consideration because' they are the result of complicated manufacturing
processes requiring much capital, and the interest in their production
is much less widespread than the interest in the development of sand,
gravel, or stone deposits. The Highway Commission has given only
Iluperficial attention to those material depo~its that are of special value
~n the manufacture of such produ~ts, and suoh deposits will be treated
iILthis report only in so far as they maybe of interest as sources of
concrete aggregate or surfacing material.
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CHAPTER I
ROAD AND CONCRETE MATERIALS

As was mentioned previously, road building in the sta~e of Iowa
has in recent years favored two types of construction, as follows : In
the paving field, portland cement concrete; and for loose-top surfacing,
gravel or crushed stone. This chapter is concerned with the qualifications of materials which may be used in these type,s of construction
without expensive manufacturing processes and with the tests and
specifications that are employed in _determining their fitness. This
discussion of properties and tests of -road materials is made so that the
reader may the better understand' the reasons ' -for the suitability or
lack of suitability of the products of ' the various"deposits which are to
be considered.
GENERAL DEFINITIONS

Portland cement concrete is essentially an artificial stone similar to
'the conglomerate found in nature. This artificial stone is composed of
partjcles of inert material, included under the term "aggregate," which
, are -joined together by a paste of portland cement and water. In an
asphaltic concrete the aggregate has the same function, with tar or
asphalt taking the place of the portland cement and water paste.
Strength and durability of a concrete depend upon the properties of
the aggregate composing it and upon the degree of cementation between the aggregate particles. Since aggregate constitutes 60 to 80
percent of a concrete mixture, its qualities have an' important bearing
on the quality of the finished product.
The aggregate particles in a concrete are bonded together to the
greatest possible degree only when the cementing medium completely
coats them and completely fills the void spaces between them. Particles
of an aggregate of good quality possess greater structural strength
than do equivalent volumes of the cementing medium; also aggregate
is usually much cheaper than is the cementing medium; therefore, a
well-graded aggregate, one containing a minimum of void space, ordinarily gives the best quality of concrete at the lowest cost. In cases
where local supplies of poorly graded aggregate are much cheaper to
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obtain than shipped-in supplies of better graded material, it may be
more economical to use ~he local material, with enough additional
cementing medium to fill the increased void space. A condition of
minimum voids is obtained when spaces between particles' of any certain size up to the maximum allowable are filled as completely as possible by particles of smaller size.
To secure uniformity of proportioning, aggregates are usually
divided into .two parts, fine and coarse. For portland cement concrete
some engineers divide.the fine frotJ;l the coarse aggregate on the i-inch
size, while others prefer to make that division at a smaller size, for
example i-inch or T\r-inch. In asphaltic concrete the division may be
made in a still smaller size, or three sizes may be used; 't he smallest
being known as filler. Fine aggregate in Iowa is nearly always ' sand,
though some hard rock screenings may be usable. Coarse aggregate in
Iowa 'is screened gravel or crushed stone, as ~o other suitable materials occur within the state.
FINE AGGREGATE ,FOR PORT.L AND CEMENT CONCRETE

Grading

. The grading of an aggregate is usually expressed in terms of. percentages of particles passing openings of various sizes. These percentages are determined by means of sieves; Table I indicates the sizes
of sieve openings most commonly used.
TABLE I
Sieve Numbers and Openings 1

SIJWl<:
No.
4
10

20
30
50
80
100
4
8
14
28
48
100

SIzts
Meshes per Lineal
Inch
4
10
20
30

SO

80
100
4
8
14
28
48
100

Diameter of Wire
Inches
.065
.035
.0328
.0167
.01
.0063
.005
.065
.032
.025
.0125
.0092
.005

Width of Opening
Inches
.165
.065
.0172
.0166
.01
.0062
.005
.185
.093
.046
.0232
.0116
.005

Table showing sizes of sieve openings used in screening rock.
1

Courtesy W. S. Tyler Co., Cleveland, Ohio.
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The last six screens listed are sometimes used together in the so-called
"logarithmic set," each screen having an opening twice as large as the
one following.
As previously stated, the most desirable grading for aggregate is
achieved when particles of all sizes from coarse to fine are present. It
is often advisable to exclude from fine aggregate an excess of the finer
grains, which, per unit of volume, require a much greater quantity of
c.ement to coat them and bond them properly to each other than do
coarser particles. The current specifications of the Iowa State Highway
Commission allow up to 40 percent passing the No. 30 sieve, with the
qualifying provision that finer sands may be used if experimentation
shows that mortar of satisfactory strength can be ~ade economically
from them.
Impurities in Fine Aggregate

Mineralogically, the sands found in Iowa consist almost entirely of
gr·ains of quartz or flint, which may be either well rounded or angular.
If rock screenings are used they must be from a hard and sound rock
that will possess durability and strength comparable with that of
quartz: The grains of a fine aggregate, whatever their composition,
must be clean and uncoated by clay, limonite, or similar substances,
and must be free of foreign matter that may be injurious to the concrete. The 1933 specifications qf the Iowa Highway Commission,
which may be considered as typical for paving concrete, allow not over
1.5 percent by weight of sh~le and coal particles larger than 0.046 inch,
not over 1.5 percent of clay and silt, and 0.0 percent of chemically
active organic impurities. Highway pavements are subjected to heavy
loads and severe exposure conditions, and the concrete of which they
are made must possess a high order of strength and durability. For
concrete that does not carry extremely heavy loads or i&,not subjected
to severe conditions of exposure, a fine aggregate containing higher
percentages of the above-mentioned impurities may be used with satisfaction.

Shale and Coal. - Shale particles have but little structural strength,
and they also possess the property of taking up water slowly, causing
swelling of the particles after the concrete has set, which may in turn
lead to the disruption of the concrete. Coal likewise has little structural
strength, and in addition, being an organic substance, it is undesirable
in the concrete mixture, as will be explained later.
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It has been found that the smaller shale particles, such as those occurring in some sands, are not capable of exerting a force .in swelling
which is sufficient to cause disruption of any appreciable part of the
concrete in which they are placed. The objection to these smaller particles lies, then, only in their lack of structural strength, and it is therefore customary to permit a higher 'proportion of shale in fine aggregate
than in coarse aggregate. Thus, the Iowa Stilte Highway Commission
speCifications for 1933 permit 1.5 percent of shale and coal in fine aggregate, but only 0.8 percent in coarse aggregate. Other specifications
now in use or under consideration permit greater amounts, up to 3.0
percent, in sand. In unimportant structures where use of local materials
is desirable, this percentage may be increased to 5.0 without serious impairment of the quality of the concrete.
Shale and coal have a much lower· specific gravity than the quartz
and other minerals that constitute the bulk of the Iowa sands, and their.
presence in test samples is usually determined by floating them off in
some liquid of high specific gravity, such as a concentrated solution of
zinc chloride.
Silt and Clay. - So far as their association with fine aggregate is
concerned, silt and clay are defined as being composed of particles of
such fineness that they will remain suspended in water for fifteen seconds. They consist for the most part Of minerals that are chemically
inert and that in small quantity are 'harmless in the concrete. In larger
quantity they may coat the grains of aggregate and prevent the cement
from satisfactori1y bonding them. The amount present in a sample is
determined by repeated washings 'of a weighed quantity of aggregate,
allowing the wash water to stand for fifteen seconds each time before
pouring it off.
Organic Impurities. - Organic substances, such as peat or animal
or plant refuse, have an injurious chemical effect on concrete, causing
a marked reduction in its strength when they are present in any but
minute amounts. The approximate amount in a sand is usually determined by reaction of sodium h~droxide with the tannic acids present;
the sodium tannate that is formed from the reaction gives the solution a
yellow to dark brown color, varying according to the amount of organic material present.
COARSE AGGREGATE FOR PORTLAND CEMENT CONCRETE

As with fine aggregate, the value of a coarse aggregate depends upon
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its grading and upon' the amounts of various impurities which may be
present. Furthermore, while most of the gravel in Iowa is composed
principally of fragments of igneous and metamorphiC rocks, which
generally show a high degree of strength and durability, much of
the crushed rock 'available here for use as aggregate is lacking in that
strength and durability, arid thus; to' determine its value, certain additional tests are required. The following discussion takes up these ' various matters in the order above given.
Grading

The matter of grading, or the proportion of the vadous pebble sizes
in deposit of coarse aggregate, is of less irrtpbttance than with fine
aggregate, , for the reason that coarse aggregate particles are much'
more.easily screened out, and any undesirable grading is thus corre'cted
without difficulty. The maximum size' depends upon the thickness t6
which the concrete is to be built ;tnd upon the amount of n;!infotcing
steel to be used. Though grading of a coarse aggregate may safely
range within rather wide limits, the aggregate that is most desirable
includes pebbles or fragments of all siies, froin the coarsest admissible
down to the point of division from fine aggregate. Many of the Iowa
gravels co'n tain an excess of material from one-fourth inch to one-half
inch in size ("pea gravel"): This is screened out and finds a use in thin..:
section reinforced concrete in'building work. The Iowa State Highway
Commission specifications "( Series of 1933) for paving concrete permit
from 70 to 100 percent of a coarse aggregate to pass 1f-i'nch screen,
20 to 90 percent 'to pass a i-inch screen, and 5 to SO percent to pass a
i-inch screen: Experimentatidn : by 'vari'Ous engineers has shown that
even these wide limits may be exceeded safely by using a higher proportion of cement.

a

a

.

Injurio~s
Impurities
,
,.
.

,

~ :

The 1'933 specifiaations of the .. IowaState"Highway ,Commission
permit not 'over ' L5 percent' of silt' and day;, 0,8 percent of shale, 0.5
percent ' of coal, 0.1 peroent of sticks" 0.0 percent of organic matter
other than coal and sticks, and .a.5 percent of clay in lumps: An additional clause provides that the total of shale (including some ironbearing varieties which might be classified as argillaceous iron oxides),
unsound ' chert;' and ofher kin'd sof 'materi'als whose disintegration (as
a result ''Of weathering:'ptocesses), is' 'accompanied' by 'an increase in
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volume that may cause the spalling of concrete or mortar' in which
they are contained, shall be not over 2.0 percent: 2 Another clause-provides that the total of objectionable particles above listed, plus any
unsound particle~ whose weathering is not accompanied by an increase
in volume, plus coated particles, shall be n0t more. than 5.0 percet'lt.
The specifications given in the preceding 'p aragraph are somewhat .
cumbersome, but are so written for the purpose of drawing a distinction between two broad classes of'injurious impurities in coarse aggregate, as well as limiting the amount of each individual impurity. The
first class, including clay, coal, sticks, soft stones, and some unsound
stones, may . be characterized by their property 'of disintegrating , and
sloughing away under atmqspheric weathering, without, however,
causing any appreciable damage' to the concrete surrounding them. The
second class includes the unsound varieties of iron oxides, shale" shaly
limestone, chert, etc., whose disintegration as a result of weathering is
accompanied by an increase in volume supported by sufficient force to
break off such concrete as is necessary to accormhodate their expansion.
The relative importance of these two classes of impurities is indicated
roughly by the amounts of them allowed in the specifications just given.
These limits are proper for concrete which is to be subjected to severe
loading and eXposure conditions. For work 'of lesser importance, the
allowance, on the first class might be increased to 10.0 percent, 'while,
in order no~ to sacrifice durability, thesecond~ class should probably not
exceed 3;0· or 4.0 percent.
The Highway Commission specification just given also requires an
abrasion test, similar to that described in the following section ort
"Additional Tests for Crushed · Stone Aggregate," for the purpose of
establishing the amount of soft. stone present. Other specifications accomplishthe same result by designating soft stone as that which can
readily be broken in the fingers. Such designation has the merit of
simplicity, and though less exact than the abrasion test, ,is, probably
accurate enough for determinations on the southern Iowa gravels:

.

Additional Tests £Qr Crushed Stone Aggregate
.

.

If the gravels of southern Iowa consisted in

larg~

measure of fragments of limestone Or other rock that shows a wide range of strength
and durability, as is .true in some .parts of the United States, the tests
t

'

.

'

" ,'

This clause is .quoted frolll. the Highway COlll.lll.ission specifications, except that the interpola·
tions in parenthesis are added by tbe writer. '
2
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described in this connection. should be applied to all of the Iowa coarse
aggregates. The reason for not running them on southern Iowa gravel
is not that these tests measure physical properties which in this gravel
are unimportant; rather, the gravels contain such a small proportion
of fragments 6f these questionable rocks that the tests are not necessary
to establish their suitability.
Abrasion Test. - In the abrasion test, the stone 'is broken into 50
small blocks as nearly cubical in shape as possi-ble and of such size that
their total weight is' 5,000 grams; this will make them about It inches
on a side. These pieces are placed in a cast iron cylinder and turned
through 10,000 revolutions at a speed of 30 to 35 revolutions per
minute, on an axis which is at an angle of30 degrees with the axis of
the.cylinder. The effect of this turning is to roll the pieces of rock from
one 'end of the cylinder- to the other twice for each revolution and to
wear off the corners of the rock against the walls of the cylinder and
against each other. Upon the completion of the required number of
r:evolutions, 't he material is screened over a No. 20 screen and that
which passes through is computed as a percentage on the original 5,000
grams; this is known as the "percentage of wear."
The French ' Coefficient (so-called trom the name of the engineer
who developed the abrasion test) is an arbitrary coefficient obtained
by dividing 40 by the percentage of wear. It is in very common use as a
means of indicating the suitability for use in concrete aggregate of the
crushed product of all the softer varieties of rock. The current specifications of the Iowa State Highway Commission for crushed stone '
intended for concrete aggregate in paving or bridge work require a
percentage of wear of 8 or less (French Coefficient 5 or more). Other
states, more favorably situated with respect to supplies of hard stone,
require a percentage of wear as low as 5, 6, or 7. On the other hand,
experimentation has shown that concrete with strength adequate for
ordinary purposes may be made from crushed stone having a percentage of wear as high as 15 or 20.
Soundness Test. - The question of soundness of the fragments of
crushed rock has received considerable attention ' from engineers in
recent years; it even seems probable that a soundness test will in the
,f uture be much more generally applied to gravel than is the practice
<l:t present. This quality in a fragment of rock is usually determined,
by subjecting it to a condition intended to approximate that of greatly.
accelerated atmosphere weathering: For this purpose, alternate freez-
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ings and thawings in water, repeated from 10 to SO times, are o.ften
used. An approximately equivalent test consists of prolonged immersions in a saturated solution of sodium sulphate, with complete drying
following each immersion. Such a solution has the property of penetrating fine openings within the stone and the further property of rapid
crystal growth upon evaporation, the force exerted by the growing
crystals being sufficient to disrupt the stone in much the same manner
as does the expansive force of freezing water. The current specifications
of the Iowa State Highway Commission for soundness of crushed
stone for paving or bridge concrete require that it shall withstand five
such immersions in a sodium sulphate solution without more than a
. superficial cracking or failure of any kind. An unsound or questionably
sound coarse aggregate cannot be recommended for any structure that
is subjected to outside exposure conditions, such as frequent wetting
and drying or repeated freezing and thawing. The soundness test, as
was previously mentioned, is but comparatively new, and the next few
years may bring outstanding improvements in it.
Absorption Test. ~ A test.for absorption (of water upon prolonged
immersion) is- often· made upon crushed limestone to guard further
against porous or weak stones. Absorption under such conditions
should. not exceed 3 or 4 percent.
Asphaltic Aggregates

In asphaltic mixtures the aggregate consists of gravel or crushed
stone for the coarser part and sand or stone screenings for the fine,r
part. The requirements for such materials are substantially the same
as those for the same materials when used in portland cement concrete,
except that in the asphaltic mixes a larger proportion of the very finely
djvided material ("filler") is used. This filler may be any substance that
is not affected chemically by the bituminous binder, such as fine sand.
stone screenings, clay, or even portland cement. In addition to the
filler, the asphaltic mixtures usually employ an aggregate of finer grain
than that used in portland cement concrete. Thus, certain sands that
are too fine for use in portland cement concrete may be of suitable grading for the finer portion of an asphaltic aggregate, either with or
without the addition of a filler.
Surfacing Materials

Materials and Manner of Use. - The materials commonly used for
surfacing are gravel or crushed stone of various kinds: In order to give

26

ROAD AND CONCRETE, MATERIALS

a hetter understanding of the importance of the physical propertIes
determined in ' evaluating materials of this class, the cons'ideration of
those properties is preceded by a brief , discussion of the manner in
, which the material is used. '
, The type of surfacing in greatest favor in Iowa is a modification
of the long-established water-bound macadam type,. the chief difference
being that in Iowa the material receives no special rolling ' while it is
being placed but is left to be compacted by traffic. It is' spread evenly
over the road to a thickness of one or two ' inches, and, as it becomes
compacted, more is added from time to time until a firm crust is formed
to a thickness of six inches or more.
, As this material is laid on a foundation of earth, which may become
very soft during prolonged wet weath,er or during the thawing period
of spring, the' crust sometimes' breaks through under heavy traffic.
When this occurs, the usual remedy is to fill' the hole with additional
sudacing material.
"" ( 1
'
General Qualifications. - A good surfacing material should consist
of strong, hard particles of such size as to be stable under traffic, but
not so large as to give rise to roughness ' in the road, and with some
be bbund together firmly
kind of cementing materia!' so that they
under traffic. Iowa materials that meet these ' requirements are ordinary
pit-run gravel, crushed limestone or dolomite, or crushed coal-mine
refuse. Iowa gravel, which consists for the most part of pebbles of
various igneous and metamorphic rock or of fragments from the more
durable , sedimep.tary rocks, is acceptable for this , purpose when it is
coarse enough to be stable under traffic. Most of the limestones or 'dolomites found in southern Iowa alsQ are satisfactory. Most- Iowa sandstones are n9t sufficiently indu,rated to serve for this purpose" but
10qt1ly they are acceptable. Shale§ ,are too soft and break up too readily
under weathering and traffic, unless burned, as in coal-mine dumps, by
th~ method that will be d~scribed later.
Grading. - As was previously stated, the pieces ,of ,surfacing ,mateterial should be large enough to be s.table when compacted under traffi.c,
but not so large that individual- fragments which may project above the
general roadway level will give rise to roughness of. the road surface.
The water-bound maca dams used extensively in 'the eastern states are
built in courses, the larger sizes of material being placed beneath for
stability and thesmaiIer sizes on the surface for 'smoothness. ' The' surface type common in Iowa uses only one grade of material, which is

will
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adjusted 'in size to meet both of these requirements so ' far as possible:
E:xperience has shown that the'ma:x;imum practical size 6f fragment
or pebble is 1 in'ch or Ii 'inches and that the material should grade
down uniformly from this size to the smallest palpable particles. Some
engineers allow"bnly three-fourths incn maximum' size. The' purpose
of the smaller sizes is ,to fill in the spaces between the larger fragments
and in some cases td serve' as a cementing material. The 1933 specifications of the Iowa State Highway Commission' for Class A road. sur";'
facing material require that not more than 3S percent of the gravel
used shall 'pass the No, 8 screen, arid that not more than 20 percent of
the crushed limestone shall pass that screen. Material with this grading, while not giving 'as dense and firm a surface as is found on the
water-bound maca dams of the eastern states, has the advantage of re:"
quiring lower construction and maintenance costs and is therefore
widely used in Iowa and surrounding states. On roads that carry a
light traffic, where the necessity for low-cost improvement has dictated
the use of local materials, a gravel containing up to 80' percent passing
the No. '8;screen, or limestone containing up to 30 'percent passing this
screen, has been used with good results. '
' Impurities. ~ The presence of shale, silt, clay, sticks, soft or un'"
sound stone, or various other impurities, is a ' much less serious defeCt
in surfacing materials than in aggregates. Consequently, the sum of
these substances is ordinarily allowed ,to be as high as 1S or 20 percent
or even more, if local material containing them is available at low cost:
It must be temembered, however, that these impurities have little or
no value as surfacing material, and the cost of transporting them from
material deposit to highway in quaritity greater than ' 20 percent of the
'
total is often' not justifiable.
Additional Tests for Crushed Stone . ..:.....- As ' wasmentioned in the
case of coarse aggregate for portland cement concrete, the tests considered 'u nder this heading are for the determiriation of properties
which are impo'rtant in gravel also; ' but"whose 'dete'tminaHtih ' in' the
Iowa gravels has not been found necessary 'ih order to establish their
~~

,

Wheri crusned stone is' used 'for road surfacing, it is customarily sub':'
jected to the abrasion test"to detennine the French Coefficient, f6r 'the
purpose of eliminating the weaker ' and less durable tyPes. However, a
softer 'stone can be'permitted for' this purpose than for concrete aggregate. In Iowa, crushed stone with a percentage of wear as high as 20
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has been used satisfactorily, the principal objection to this softer stone
being that it wears out rapidly to a disagreeable yellow or white dust.
In other states, with a mor~ plentiful supply of the harder rocks, the
maximum allo:wable percentage of wear may be as low as 8 or 10.
Soundness is of importance in a surfacing stone though not so much
so as in a concrete or asphaltic aggregate. Fragments of unsound stone
break down rapidly to smaller particles, making the road surface deficie~t in stability and hastening the time when extensive repair work
or reconstruction is necessary.
Mine Shale. - Coal-mine refuse is an important source of surfacing
material in certain areas in southern Iowa. This consists principally
of purned shale and clay or occasionally impure limestone which comes
from beds associated with the coal seams. Such material, together with
a small proportion of inferior or wasted coal, is removed frornthe mine
and accumulates in large refuse heaps at the mine mouth. The small
percentage of sulphur, both free and in va.rious compounds, present
in Iowa coal is' in many instances sufficient to cause spontaneous combustion of the coal in these waste heaps, and they burn slowly over a
long period of time, the interior of the heap usually att"a"inirtg a high
temperature. This temperature is sufficient to fire the clay and shale in
much the same way as similar materials are fired in the ordinary clay
works kiln. This burned clay or shale may then be crushed' and used as
surfacing material. Where the waste heap has contained an important
percentage of coal, with a correspondingly high temperature of combustion, the resulting material is of excellent quality for this purpose;
but when the percentage of coal has been low, the burning is incomplete
an,d the resulting material is too soft and friable.
The mine shale used for road 's urfacing should conform in grading
to the requirements previously set forth for that class of work, except
that there is no objection to a larger maximum size of fragment. The
larger pieces of burned mine shale are usually so brittle as to break
down readily under traffic, and thus they offer no obstacle to the maintenance of the road in good condition.
The abrasion test, with some modification, may be run on mine shale.
It is not usually done in Iowa, for the reason that the suitability of the
material has been found to depend largely upon the degree of burning,
which can usually be estimated satisfactorily from its color and texture.
Mine sh~les with abrasion losses of 30 to 35 percent (corresponding
to a percentage of wear from 7 to 10 in the abrasion test on block

RESULTS OF TESTS

29

limestone ~ have been found to give satisfaction as surfacing materials.
Cementing Materials. - Road surfacing material must contain some
cementing substance that will bind it together firmly under" traffic. A
percentage of clay up to about 15 is satisfactory for this purpose. However, on most Iowa roads, with a clay soil foundation, it is obviously
cheaper -to work this clay into the surfacing "material from beneath
than to haul it in from some outside source. Limestone dust, when wet,
has a cementing power equal to or greater than that of clay; and crushed
limestone, with the smaller particles and dust left in, is a satisfactory
surfacing material without the addition of any outside substance. When
coal-mine refuse is used, there is nearly always present a sufficient
quantity of unburned or of partly burned clay to give an adequate
cementing effect. On a road with a sandy rather than a clayey subsoil,
crushed limestone or crushed coal~mine refuse is preferable to gravel,
unless the gravel contains a rather large percentage of clay which will
serve as the cementing medium.
Concluding Statement

From the "foregoing discussion it will be seen that materials that
are used in road building must have certain peculiar characteristics.
By no means all oJ the materials found in southern Iowa poss~ss these
characteristics; hence the need for the material resource investigations
and surveys whose n:sults are embodied' in the remaining portion of
this paper. .

Test Results on Typical Southern Iowa Road and Concrete Materials.
- In the following tables (Table 'II and Table III) are given the results of tests that have been made on samples of road or concrete materials from the part of Iowa included" in this study. All of these tests
have been made in the Iowa State Highway Commission Laboratory.
No attempt has been made to tabulate all of the tests which have been
made; rather, the aim has been to select certain tests, each one typical
of some certain type of deposit and in their aggregate illustrating the
general nature and normal differences in southern Iowa materials.
The various headings in Tables II and III are, in general, self-explanatory. However, it may be well to add the following notes, ih order to
clarify further the test results given in Table II.
On those samples for which a complete sieve analysis is shown, the
method of running and reporting sieve analysis is as follows: The sample is first split on the No. 4 screen to separate sand from gravel, the

TABLE II
Tests on Sand and Gravel
COUNTY

LOCATION

Appanoose

SE.% SE,% Sec. 32
Vermillion Twp.
Cass
NE.% NE.% Sec. 29
Union Twp.
Clarke
N. of 'center Sec. 23
Fremont Twp.
Des Moines NW. % Sec. 36
Union Twp.
Des Moines Burlington Sand and
Gravel Co., Burlington
S.¥.. SW.% Sec. 23
Harrison
Boyer Twp.
NE.% SE.% Sec. 28
Henry
Marion Twp.
SE. % NE. % Sec. 4
Henry
Tippecanoe Twp.
SW.% SW.% Sec. 11
Lee
Jefferson Twp.
SE.% Sec. 2-66-7
'Lee
Des Moines Twp.
SE.% Sec. 3-65-6
Lee
Jackson Twp.
Keokuk Sand Co.
Lee
Louisa
Louisa
Madison
Mahaska
Mahaska
Mahaska
Mahaska
Marion

NE.% Sec. 36-74-3
Jefferson Twp.
SE.% SE.% Sec 22-73-2
SE.% SW.% Sec. 30
Jefferson Twp.
S'W.% SW.% Sec. 35 ,
Madison Twp. (76-16)
SE.% NW.% Sec. 19
Scott Twp.
S. of center Sec. 23
East Des Moines Twp.
S. of center Sec. 23
East Des Moines Twp.
NW.% SE.% Sec. 33
Clay Twp. (76-18)

SOURCE '
Upland
(Pleistocene)
Upland
(Pleistocene)
Upland
(Pleistocene)
Mississippi
River Terrace
Mississippi
River Channel
Boyer River
Bottomland
Big Creek Bar
Skunk River Bar
Mississippi
River Terrace
Des Moines
River Bar
Des Moines
River Bar
Mouth of Des
Moines River
Iowa River
Bottomland
Mississippi
River Terrace
Upland
(Pleistocene)
Upland
(Pleistocene)
Des Moines
River Bar
Des Moines River
Bottomland
Des Moines River
Bottomland
Des Moines
River Bar

Gravel ' or Gravel Portion of ·Pit-Run Percent
t P
I
speclC-1 Percentages of Passing
ercen
ass ng
Ic
/ ClaY Iron Sort
# 4
1¥.."I~"I%"1#4GravltySbale lumps oxide Stone Screen
'
\

I I

P

I

Sand-·or Sand Portion of Pit-Run
I
t P
'
IspeCIC-ICOIOrl-1 Percent oC 1
REMARKS
ercen
assmg
Ic
metric Slit & ISbale'
#41#81#141#281#481#100Gravlty 'fest
Clay
I
1
I
I
1 ,
---------96 90 77 49 12
6
#1
6.7 0.6
P
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100

86

53

0

0.2

1.2 Tr.

2.8

71

100

80

55

37

18

9

2.60

#2

11.4

0.2

100

90

7'6

0

Tr.

1.0

0.2

3.0

77

100

87

36

6

1

2.62

#1

5.8

Tr.

100

87

47

0

0

Tr.

0.6

80

100

I 89

66
73

29

3

1

2.65

#1

0.8

Tr.

99

72

42

19

4

2

2.65

#1

1.2

Tr. IWashed sand

1.22

76

100

85

61

30

7

1

#1

1.1

111.5

36

' 100

69

37

14

4

2

2.53

#1

10:4

I Tr.

93

100

96

87

63

12

1

2.62

#1

1.5

Tr.

93

86

I 49 I

Tr.

100 I 76 I 41

I 0"

0

o

68 1 37 1 17 1 0 I 2.30 1 0.4 I 1.7 1
100 I 91 1 73 1 0

Tr. I 6.9 I
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o
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o
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t 55'
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0.5

I

0
2

1001 79 I 47 I 0

o

2.~4

Tr'l
o

0.5

'

1

0.4

#1

1.2 I 0

9

1 12.66

8

1 12.65

#2
#1+

1.3

73

100

83

63

35

96

86

65

1 32
37

5

1

43

11

82

100

86

64

75

100

89

73

1

2 1,2.66

100

80

82

100

86

1
62

29

2.8

1 0.9

68

100

90

68

33

100

78

50

24

~

1.0

0.2

Tr.
Washed sand
0

64

,

59

I I

1 0. 1 0

#1
#1

83
8.25

1 0.6

1

#1

100 1 84 I 72 I 42

1

0

1
1

68

Tr. I Tr. 1 1.4 ' 1.6
0

5

6

0.7

2.0

o

Material above No.4
O. 71screen contains 40% chert

1.9
11.9

0

I 6.2
2.66

#1

9.2' I Tr: ,

#li

0.21

Tr.

#1

0.5

0

1

61 ' 1
3
1

2.66

'
Screened gravel from
Concrete Materials Corp.
Washed sand from '
Concrete Materials Corp.

i

Marion

SE.% SE. % Sec. 3 Lake
Prairie Twp. (75-18)
NW.% SW.% Sec. ZOLake
Prairie Twp. (76-18)
Mills
NW.% SW.% Sec. 22
Glenwood Twp.
Mills
W.¥.. NW.% Sec. 25
Plattvllle Twp.
Montgomery SE.% SE% Sec. 33
Washington Twp.
Montgomery N.¥.. SW.% Sec. 17 ·
Grant Twp.
Page
E.¥.. SW.% Sec. 17
Grant Twp.
Shelby
NW.% SW.% Sec. 10
Fairview Twp.
Union
NE.% SW.% Sec. 19
Jones Twp.
Union
SW.% SW.% Sec. 17
Jones Twp.
Van Buren N. of center Sec. 31
Van B'urenTwp. (69-9)
Van Buren SW% SW% Sec. 5
Bonaparte Twp.
Van Buren NW% SW% Sec. 1
Farmington Twp.
Van Buren NW.% Sec. 12
Farmington Twp.
Wapello
SE.% NE% Sec. 25
Center Twp. (72-14)
Wapello
SW.% NW% Sec. 25
Center Twp. · (12-14)
Wapello
NW. % SW% Sec. 27
Washington Twp.
Marlon

-

Des MOines River
I
Bottomland
80 45 I
Des . Moines River 991
Bottomland
100 72 38
Missouri River
Bottomland
100 1 90 60
Missouri River
Bottomland
U.pland
.
(Pleistocene)
1
Cretaceous Gravel 100
(Conglomerate)
Nishnabotna.R~ver
82 : 741631
Bottomland .
Nishnabotna River
100 I: 98 75
Bottomland
Upland
(Pleistocene)
Grand River
100
Bottomland
100 .78 461
Des Moines
River Har
Coates Creek Bar 67151 281
67.
I
Des Moines·
River Terrace
Des Moines
River Terrace
8957 34
10'
Des Moines· RIver
Bottomland
,
Des Moines River
Bottomland
Des Moines
100 . 911651
River Bar

I

4

' 'I "

Screened gravel from
Harvey Sand & Gravel Co.

2.3

0

0

1.5

80

100

91

74

44

4

1

#1

0.4

Tr.

0

Tr.

0.7

88

100

90

68

37

16

3

#3

0.4

Tr. At 60'-80' depth

97

100

92

77

44

18

3

1#1

1.0

0

At 15'-65' depth

0

38% firmly cemented
conglomerate lumps

I

I

i

2.64 Tr.

1

76

0

0.3

59 ·

100

66

38

16

5

1

93

86

71

38

7

1

Tr"

1.0

78

100

71

36

11

4

2

1.8

I1 I
!: oJ
J IL'

71

0.7

61

Tr.
I
I

74

0
0
0

0
0

I

0
0

0

1 0.81

2.63

9.6

-

Tr.

0

0

2.67

1

4.6

45

2.H

#1

10.8

#1

1.4

0

#1

0.4

Tr.

I I

'"'i;'H "
100

77

56

39

7.11

7

1

#1

4.0

0

9.9% of mud balls

4

0

#3

0.3

0

Tr. of coal
Oversize nearly all
limestone

6.6

91

1~0 195182 . 151 113 I

2

62

100

87

67

27

5

2

2.65

1#1
#It

2.9

0

93

87

71

41

5

1

2.66

#3

0.2

96

87

71

42

8

0

# .1

0.2

Tr. 0.1% coal
Washed sand from
0 Ottumwa Sand Co.

100

81

66

35

5

1

2.66

#It

0.4

Tr.

81

..

2.64 0

TABLE III
Tes~s

on Stone (Limest one Except as Noted)
-

County
Ada ir
Adams
Appanoose
Appanoose
Clarke
:~

.

Decatur
Des. Moines
Des Moines
Des Moines
Des Moines
Fremont
Henry
Henry
Keokuk
Keokuk
Lee
Lee
Lee
Lee
Lee

Loc~tion

Source
SE. ~ NE. ~ Sec. 12
Henrietta Stage
Grove Twp.
Des Moines Series
SE.~ SW. ~ Sec. 3
Shawnee Stage
Jasper Twp.
Missouri Series
NE.~ Sec. 25
Cherokee Stage
Johns Twp.
Des Moines Series
SW. ~ SW . ~ Sec. 24
Cherokee Stage
Vermillion Twp.
Des Moines Series
SE.~ Sec. 2
Bethany Falls Ls.
Ward Twp.
Missouri Series
SE.~ SW.~ Sec. 3
Bethany Falls LB.
New Buda Twp.
Missouri Series
Center NW. ~ Sec. 25 Upper Burlington
Flint River Twp.
Limestone
NW.~ NW . ~ Sec. 21
Kinderhook
Concordia Twp.
Limestone
NW.~ NW. ~ Sec. 21 Lower Burlington
Concordia Twp.
Limestone
NW.~ NW. ~ Sec. 21 Upper Burlington
Concordia Twp.
Limestone
S. of Center Sec. 14
Deer Creek Ls.
. Scott Twp.
Missouri Series
Upper St. Louis
W. 'rio NE. ~ Sec. 18
Center Twp.
Limestone
·· W.'rio NE~ Sec:-18
· Upper St. Louis
. Limestone
Center Twp.
SE.~ NW. ~ Sec. 10
Keokuk
Jackson Twp.
Limestone
SW.~ Sec. 13
Ste. Genevieve
Van Buren Twp.
: Limestone
NW.~ Sec . 10 ·. , · Upper St. Louis
'. Limestone
Franklin . Twp.
NW.~ NE.~ Sec. 29
Lower St. Louis
Van Buren Twp.
Limestone
Upper St. Louis
NW. ~ NE. ~ Sec. 29
Van Buren Twp.
Limestone
NW. ~ NE. ~ Sec. 29 Upper St. Louis
Van Buren Twp.
Limestone
NW. ~ NE.~ Sec. 29
Ste. Genevieve
Van Buren Twp.
· T"imestone

Table showing results of tests on stone.

-

.-

--

Specific
Percent Percent of Soundness in Sodium Sulphate
10-Piece Sample
Gravity Absorption
Wear
2.62

1.2

2.50

3.5

2.07

4.93
29.8

Remarks

10 pieces OK
9 pieces sound
1 piece partially distintegra ted
10 pieces ' sound

2.68

0.35

4.52

10 pieces sound .

Mine shale (burned)

Sa mple w as accidently run 44000
revolutions in the abrasion t.e st

2.63

0.85

6.14

10 pieces sound

2.61

0.69

4.90

10 pieces sound

2.53

0.9

8.9

10 pieces sound
8 pieces sound, 1 piece checked This bed shows peculiar banding or
1 piece cracked
.
mottling, due to uneven dolomitization

2.53

3.6

8.4

2.49

3.4

10.2

10 pieces sound

2.52

1.9

14.1

10 pieces sound

2.38

2.9

5.7

10 pieces sound

2.66

0.21

4.3

2.58

0.75

3.6

10 pieces sound
6 pieces sound
4 pieces cracked .

2.50

4.0

7.6

10 pieces sound

2.58

1.7

4.8

10 pieces sound

2.61

1.1

5.04

10 pieces sound

2.44

4.1

7.6

10 pieces sound

2.65

0.4

5.94

10 pieces sound

2.58

1.6

4.56

10 pieces sound

2.66

0.6

4.70

10 pieces sound

"

---- - ..

TABLE III

(Continued)

Tests on Stone (Li'mesione "Except as Noted)
----

County
Lee
Lee
Lee
Lee
Lee
Louisa
Louisa
Louisa
Louisa
Lucas
Madison
Madison
Madison
Madison
Madison
Madison
Madison
Mahaska
Mahaska
Marion

Location
SW,% Sec, '12
Montrose Twp,
NE.% Sec. 36
Montrose Twp.
NE.% Sec. 36
Montrose Twp.
NW.% Sec. 36
Jackson Twp.
NW.% Sec. 36
Jackson Twp.
NE.% NW. %
Sec. 3-74-5
NW.% NW.%
Sec. 23-73-3
SW.% SW.%
Sec. 29-73-2
SW.% SW.% "
Sec. 29-73-2 .
SE.% Sec. 22
Pleasant Twp.
NW% Sec. 20
Union Twp.
NW% Sec. 20
Union Twp.
.NW% Sec. 20
Union Twp.
NW.% NW.% Sec. 6
Scott Twp.
NW. % NW.% Sec. 6
Scott Twp.
SW:% SE.% Sec. 5
Webster Twp.
SW. % SE. % Sec. 5
Webster Twp.
SE.% SE.% Sec. 34
White Oak Twp.
NE. % SE. % Sec. 14
East Des Moines Twp.
NW.% Sec. 14
Dallas Twp.

-

Source
Keokuk
Limestone
Keokuk
Limestone
Keokuk
Limestone
Keokuk
Limestone
KeQkuk
Lime!\tone
Burlington
Limestone
Lower Burlington
Limestone
Upper Burlington
Limestone
Lower Burlington
Limestone
Pleasanton Stage
Des Moines Series
Bethany Falls, Ls.
Missouri Series
Bethany Falls, Ls.
Missouri Series
Bethany Falls, Ls .
Missouri Series
Winterset Ls.
Missouri Series
Winterset Ls.
Missouri Series
DeKalb Ls.
Missouri Series
DeKalb Ls.
Missouri Series
Upper St. Louis
Limestone
Ste. Genevieve
Limestone
Cherokee Stage
Des Moines Series

Table showing results of tests on stone.

Specific Percent Percent of Soundness in Sodium Sulphate
10-Piece Sample
Gr<J,vity Absorption
Wear
2,64

1,2

5.4

10 pieces sound

2.50

4.0

6.64

10
6
1
4
1

2.48

5.9

6.64

2.44

3.86

6.92

2.58

1.42

6.39

2.64

0.9

2.25

5.3

10.6

10 piece's sound
10 pieces sound

7.48

10 pieces sound

0.6

6.4

2.63

2.1

111.3

10 pieces sound

2.49

0.8

6.22

10 pieces sound

2.1>2

2.8

4.4

2.48

3.3

8.2

10 pieces sound
9 pieces sound
1 piece cracked

2.63

1.0

5.5

10 pieces sound

;

-

pieces sound
'
pieces sound, 3 pieces cracked
piece partly disintegrated
pieces sound, 5 pieces cracked
piece disintegrated

10 pieces sound

2.64

Remarks

p •••• • •

2.56

2.0

5.7

10 pieces sound

2.63

1.1

5.0

2.58

1.7

5.9

10 pieces sound
9 pieces sound
1 piece cracked

2.49

1.2

7.66

2,62

1.28

4,80

10 pieces sound
9 pieces sound
1 piece chipped .

2.56

2.3

5.04

10 pieces sound

2.27

2.~

4.54

Sandstone

"

....... .
,

" ~'

.

'

,.

8 pieces sound. 2 pieces cracked Black carbonaceous limestone

TABLE III
Tests
Location
NE. % NW.% Sec. 2
Knoxville Twp. (75-20)
NW. Corner Sec. 28
Marion
Dallas Twp.
SW. % SE.% Sec. 35
Marion
Knoxville Twp. (76-20)
NW.% SE.% Sec. 35
Marion
Clay Twp. (75-18)
SE. Corner Sec. 22
Mills
Glenwood Twp.
NE.% NW.% Sec. 31
Monroe
·P leasant Twp.
Montgomery N.'h NW.% Sec. 3
Red Oak Twp.
Montgomery N.¥.. NW.% Sec.. 3
Red Oak Twp.
Montgomery W .'h SW.% Sec. 17
Red Oak Twp.
Pottawattamie NW.% NW.% Sec. 23
Macedonia Twp.
Pottawattamie SW. Corner Sec. 14
Macedonia Twp.
NE.% SW.% Sec. 25
Van Buren
Village Twp.
NE.% SW.% Sec. 25
Van Buren
Village Twp.
Center NE.% Sec. 5
Van Buren
Farmington Twp.
SE.% Sec. 27
Wapello
Columbia Twp.
South Line of Sec. -31
Wapello _
Washington Twp.
Center NW.% Sec. 11
Warren
White Oak Twp .
SW.% SW.% Sec. 20
Washington
Cedar Twp. (76-8)
SE% NE% Sec. 30
Washington
Brighton Twp.
SE.'A, NE.% Sec. 30
Washjngton
Brighton Twp.
SW% NE'A, Sec. 24
Wayne
Walnut Twp.
County
Marion

011

(Continued)

Stotle (I.imestqlle Except as Noted)

Specific Percent Percent of
Source
Wear
Gravity Absorption
Pleasanton Stage
Des Moines Series
8.76
2.57
1.75
Pleasanton Stage
9.2
Des Moines Series
2.51
2.1
Pleasanton Stage
Des Moines Series
9.8
2.45
2.6
Ste. Genevieve
Limestone
5.64
2.41
3.2
Oread Limestone
Missouri Series
4.46
2.50
1.9
Cherokee Stage
Des Moines Series
33.7
Deer Creek Limestone
Missouri Series
2.44
4.76
4.9
Deer Creek Limestone
Missouri Series
2.59
5.1H
1.6
Deer Creek Limestone
Missouri Series
4.66
2.49
2.9
Deer Creek Limestone
Missouri Series
6.7
2.55
2.5
Deer Creek Limestone
Missouri Series
6.4
2.47
3.6
Upper St. Louis
Limestone
4.0
2.67
0.6
Lower St. Louis
Limestone
6.58
2.54
2.4
Ste. Genevieve
E.imestone
3.6
2.68
0.3
Ste. Genevieve
Limestone
5.74
2.67
0.6
Cherokee Stage
Des Moines Series
2.98
2.41
3.34
Pleasanton{?) Stage
Des Moines Series
16.84
2.26
9.65
Burlington
Limestone
. 2.2
2.59
8.9
St. Louis
Limestone
4.06
2.62
1.0
Ste. Genevieve
Formation
2.58
1.0
4.56
Cherokee Stage
29.8
Des Moines series
2.14

Table show;ng results of tests on stone.

Soundness in Sodium sulphate
10-Piece Sample

Remarks

10 pieces sound

Calcareous conglomerate

10
8
1
9
1

Calcareous conglomerate

pieces sound
pieces sound, 1 piece cracked
piece chipped
pieces sound
piece cracked

Sandstone

10 pieces sound
Mine shale (burned)
10 pieces sound
5 pieces sound
5 pieces partialll' disintegrated
10 pieces sound
10 pieces sound
7 pieces sound,l piece -chipped
2 pieces slightly disintegrated
10 pieces sound
9 pieces sound
1 piece chipped
10 pieces sound
9 pieces sound
1 piece slightly checked
10 pieces sound

Black carbonaceous limestone

10 pieces disintegrated

Sandy shale

10 pieces sound
10 pieces sound
10 pieces sound

White sandstone

10 pieces sound

Mine shale (burned)

COLOR TESTS

3S

result of that split bejng shown as "Percentage Passing No. 4 Screen."
A sieve analysis is run on the gravel portion alone; then, a separate
sieve analysis is run on the sand portion alone.
Results of the color test are reported by numbers, these numbers
referring to figures in a color chart accompanying the d.escription of
the standard method for running the test. S It has been found that. Color
Nos. 1 or 2 denote "sands suitable for use in high-grade con'crete," 4 '
Nos. 2 or 3, "sands which may be used in unimportant concrete work," 4
Nos. 3 or 4, "sands which should'never be used in concrete," 4 and Nos.
4 or 5, "an unusually bad sand, soil, or loam." 4 High colors are not
uncommon in river sands but are seldom found in bank sands. Washing usually removes the organic impurities, so that washed sands nearly
always show satisfactory colors.
The abbreviation "Tr." is for "Trace," indicating less than 0.1 percent of the substance in question.
.

S uniied Statos Department of Ap:ricl.lt".o, Buretin No. 1216, Tentative Methods of Sampling
and Testing Highway Materials, p. 28, 1928.
4. Idem, Plate II, foll owing p. 28 .

.
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CHAPTERU
GEOLOGY OF THE ROAD AND CONCRETE MATERIALS
OF SOUTHERN IOWA
Geologic Features of the State of Iowa

The State of Iowa is included in the glaciated portion of Blackwelder's "Interior L9wlands Orographic Element" 1 of the United States.
This element extends from New York to Texas and from Montana
to Tennessee. It is characteriz.ed geologically by a succession of sedimentary rocks, principally of Paleozoic age and for the most part un-:
disturbed or. out slightly disturbed. Topographically, this part of the
country is a level or slightly rolling plain, dissected locally by Pleistocene or post-Pleistocene erosion, with a relief usually not more than a
few hundred feet. The Paleozoic sedimentaries were deposited in a
number of broad basins, and the State of Iowa lies on the northeastern
slope of such a basin. The northern and northeastern rim of the basin
extends from central Minnesota through central and. southern Wisconsin, and it~ deepest part is not far from the southeast corner of
Nebraska. In the western part of the state are sediments of the Dakota
stage of the Upper Cretaceous system, and throughout the whole state
are fot,tnd the deposits of one or more of the great Pleistocene ice
sheets. Of igneous intrusion or folding on large scale there is no
record, although certain beds are conglomeratic in nature or distinctly
brecciated.
A general section for the rocks of Iowa is given in the Table between
pages 316 and 3i7. Plate I shows the areas of outcrops of the 'Various
rock systems, with the exception of the Pleistocene. 2 It will be noted
from this plate that the oldest Paleozoic rocks appear in the extreme
northeast corner of the state, and that successively younger formations
appear in roughly parallel belts to the southwestward, this being an' expression of the general southwestward dip of the Paleozoic formations.
Plate II indicates the surface distribution of the various members of the
. Pleistocene system in Iowa. S
1 Blackwelder, Eliot, Regional Geology of the United States of America: pp. 103·121, G. E.
Stechert and Co. , New York.
2 After Iowa Geological Survey, Vol. XXXIII, 1927.
S The Kansan and N ehraskan Glacial Tills are very difficult of differentiation except where
exposed in contact and are therefore as a rule not mapped separately. After Iowa Geological Sur·
vey, Vol. XXXIV.
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ROAD AND CONCRETE MATERIALS

Geological Distribution of Road Materials

General Statement. - The gravels of Iowa are of glacial, fluvioglacial, and interglacial origin. Of the four glaciers which invaded Iowa,
not all carried the same proportions of sand and gravel. In southern
Iowa the Nebraskan, Kansan, and Illinoian ice sheets deposited relatively small amounts, while abundant deposits were left by both the Iowa
and Mankato lobes of the Wisconsin glacier. Consequently the sand and
gravel supplies of Iowa are largely within the northern half of the state,
which tends to set off southern Iowa as the comparatively barren area
for road material.
A second factor is that most of the southern part of the state shows
country rock of the Pennsylvanian system, one which in Iowa contains
a smaller proportion of desirable .road materials than do the older systems. It is this comparatively barren area of Pennsylvanian bedrock
and of Kansan and Nebraskan glacial till that is the scene of the more
. intensive material resource survey mentioned at the beginning of this
paper.
Limits of Area Studied. - It will be noted that the northern boundary of the area to be covered in this discussion (Plate III) follows
approximately the southern boundary of the Iowan and Wisconsin
drift sheets. Woodbury, Monona, Crawford, Poweshiek, and Iowa
Counties, which fall outside the area of these drift sheets, are omitted
because they are well situated with respect to facilities for rail shipment
from neighboring counties, or because large streams that head in the
Wisconsin or Iowan Drift Areas flow through them and carry sand
and gravel within their boundaries. Certain other counties 'along Mississippi River in so~then} Iowa show rather extensive supplies of road
material but are nevertheless included because, as compared with counties farther north, they are much less fortunately situated in that respect.
Geological Section for Southern Iowa
Plate IV gives in columnar form the chronological order of the for. mations of southern Iowa, indicating their stratigraphic relationships
and in a general way their character and thickness. This columnar section is compiled from various sources, chiefly the publications of the
Iowa Geological Survey, with such modifications as this study has
shown to be desirable. The formational names given in this section are
those adopted by the Iowa Geological Survey and require no explana-

IOWA GEOLOGIC AL SURVEY.
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tion here. As a rule they are based upon geographic localities where the
various formations c:tre well exposed, and it will be noted that many of
them have their origin in Iowa.
Structure of Southern Iowa

Attitude of the Strata. - The strata of southern Iowa are essentially
flat-lying. The indurated sedimentary rocks were all laid down in seas
of wide extent and upon the smooth and gently sloping floors which
usually characterized those bodies of water. The seas for the most part
encroached from the southwest upon the ancient land mas.s, whose
remains still appear in central Wisconsin. The sediments have remained
comparatively undisturbed, and consequently their prevailing dip is to
the west or southwest.
The accompanying generalized structure section (Plate V), from
Pacific Junction to Burlington, indicates the magnitude of this dip.
Such a slope is of Course so small as to be usually indistinguishable by
eye. Locally it may be greater or smaller or even be reversed. The
essential flatness of the rock structure is reflected in ·the topography of
southern Iowa. When viewed in detail, that area is seen to be intri,cately dissected by a well-developed system of drainage ways, so that
it shows a relief of 100 to 400 feet. When viewed in a more general
way, however, the area is seen to be the remnant portion of a flat or
gently sloping plain, whose elevation is still preserved on the divides
between the, streams. The hills are of erosional origin and for the most
part postdate the Kansan drift. The whole area is unbroken by major
escarpments or by the great upthrust rock masses so characteristic of
mountain regions.
Faults. - Of the rock formations found in southern Iowa, only the
St. Louis shows widespread evidence of faulting. The disturbances here
are on a small scale, with only very few displacements of more than
one foot. 'they are in most cases confined to the St. Louis limestone
itself, and their origin is believed to be nearly contemporaneous with
the deposition of the strata.
.
Contrasting with the disturbances in the St. Louis is a displacement
of rather large magnitude, which has been located in Fremont County,
and which apparently extends northeast as far as Earlham, Madison
County. Its location is indicated on the geological map, Plate I of this
paper. The displacement is known as the Thurman-Wilson fault, from
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the names given to the two exposures in Fremont County at which its
presence was first recognized. The fault plane itself is nowhere exposed,
and it is indeed quite possible that the structure is at some places a steep
monocline. The vertical displacement is about 300 feet, the south side
being downthrown. The age of the displacement' is post-Pennsylvanian
and pre-Cretaceous. The depth of strata affected is not certainly known,
but it seems probable that the displacement extends at least as deep as the
Ordovician. Its occurrence is of interest to this subject in its effect upon
the surface distribution of the various members of the Missouri series;
thus the areas of exposure of these strata are offset to the east where
they cross the fault line from north to south.

Unconformities. - In southern Iowa, unconformity is found between the Mississippian and the Pennsylvanian, the Pennsylvanian and
the Cretaceous, the indurated rock (be it Mississippian, Pennsylvanian, .
or Cretaceous) and the Pleistocene, and between the various members
of the Pleistocene system.
Of these breaks of sedimentation, the only one of importance in connection with this paper is that at the top of the Mississippian system.
The upper series (Chester) of the standard section of the Mississippian
was never deposited in. Iowa, and the long time interval during which
it was laid down elsewhere found the earlier Mississippian rocks subjected to erosion there. The surface, perhaps originally somewhat irregular, was dissected by a well developed drainage system to a topography perhaps quite similar to that seen in southern Iowa today.4 The
fact of this unconformity is of mucll; importance in evaluating deposits
of the upper Mississippian limestone in southeast Iowa, as will be
mentioned later.
Descriptions of the F ormations of SO,u thern I ow a

Kinderhook Group. - The Kinderhook is one of the less important
formati,ons of southern Iowa; it has a restricted range of outcrop, ' it
shows but a small'proportion of material usable to the road builder, and
in general it is unavailable in quantity by stripping. It appears principally in the Mississippi River bluffs near Burlington and northward
into the southeast part of Louisa County and thence westward in the
hills south of Iowa River to the vicinity of Morning Sun. Scattered
4 A. L. Lugn has found in Lucas County a relief as great as 200 feet developed on the surface
of the Mississippian, Geology of Lucas County: Iowa Geological Survey, Vol. XXXII.

44

ROAD AND CONCRETE MATERIALS

outcroppings in northern Washington County also are referred to this
formation.
In southeastern Iowa the Kinderhook may be subdivided as follows:
3. Limestone, magnesian for the most part ; usually of brownish color, differ- .
ing in hardness ; includes some oolitic limestone.
2. Sandstone, fine-grained, shaly; or sandy shale.
1. Shale, plastic, drab in color, with thin calcareous zones.

The upper limestone member is about 25 feet thick at Burlington and
includes a 3-foot bed of finely oolitic limestone and several feet of very
soft sandy unsound limestone. The lower eight feet is curiously mottled
brown and white, apparently on account of uneven dolomitization. ·This
upper limestone thins to about 15 feel in southern Louisa Co~nty and
there also includes an oolitic member, a soft sandy member, and at
the bottom an unevenly dolomitized member, mottled in various shades
of brown. The upper limestone again has a maximum thickness of 35
feet in northern Washington County but is there nearly all a soft buff
earthy dolomite with a small proportion of white chert. In northern
Des Moines and southern Louisa Counties the upper 5 to io feet of
the upper limestone is subcrystalline, brownish, magnesian, hard and
sound, and much of it suitable for concrete aggregate.
The sandstone member of the Kinderhook is fine-grained, shaly, and
soft, in Des Moines and Louisa Counties, a~d differs in thickness from
22 feet at Burlington to 10 feet near Elrick Junction in Louisa County.
In northern Washington County it is less argillaceous, though still
poorly indurated, and ranges from 15 to 20 feet in thickness.
The shale member is nowhere exposed in its full thickness, but it is
. found from well records to 'be about 300 feet thick at Burlington and
198 feet thick at Sigourney. In ' the natural exposures the greatest
thickness observed is about 50 feet.
Burlington Limestone. - The Burlington is somewhat more important than the Kinderhook as a source of road or concrete materials,
not only on account of the more commonly calcareous nature of the
sediments, but also on account of its wider distribution. It appears
above the Kinderhook and forms the main part of the Mississippi
River bluffs south and north of Burlington and of the bluffs south of
Iowa River from Oakville to Morning Sun. It also forms the middle
and lower parts of the bluffs along both sides of Skunk River from
Augusta to Wever, and it appears commonly along some of the smaller
streams near Denmark and Augusta. Near Flint River and several
smaller tributaries of the Mississippi in Des Moines County it is well

KEOKUK FORMATION

45

developed. Scattered exposures near Long Creek in western Louisa
County and near Crooked Creek west .o f Washington are referred to it,
as are also a few limited outcrops in the east part of Washington County. At the crest of the Bentonsport dome it appears at the surface in the
bed and banks of Des Moines River in a very small area east of the
town of Bentonsport.
On the basis of well-defined lithologic distinctions the Burlington
limestone is divided into two parts, . commonly known as the Lower
Burlington and Upper Burlington.
The Lower Burlington limestone consists for the most part of brown
medium- to fine-grained magnesian limestone, usually sQund, but
differing in hardness. Associated with these beds are soft brown snaly
or earthy limestones and beds of moderately hard brown crinoidal
limestone, the latter usually constituting the lower 5 to 10 feet of the
formation. Chert is present ih various quantities (making possibly 10
percent of the formation as a whole) but is very irregularly distributed.
The formation ranges in thickness from about 25 feet in southern
Louisa County to 50 feet near Burlington. In Washington, Van Buren,
and most of Lee Counties it does not appear at all.
The top of the Lower Burlington is marked in many places by a few
feet of very cherty irregularly bedded limestoqe; this is found on the
floor of many of the quarries opened in the Upper Burlington and it
may serve to set off the upper division from the lower. The strata at
the bottom of the Lower Burlington are indistinguishable at most of
the exposures, on lithologic grounds, from those at the top of the underlying Kinderhook, the division usually being made on the basis of
fossil content.
The Upper Burlington limestone consists principally of heavy beds
of moderately hard, sound, richly crinoidal limestone, usually white to
gray in color, but locally showing a distinct brownish tinge. In places
one or two beds of softer brownish magnesian limestone or brown
shaly limestone are present in the middle part. Chert is usually present
in very small quantity except at the extreme top, where it marks the
transition to the overlying Montrose chert member of the Keokuk
formation. The thickness of the Upper Burlington is nearly 35 feet
near Augusta, 15 to 20 feet in southern Louisa County, and 19 feet
in the old Eckles quarry west of Washington (SWi sec. 2, T. 75 N. ,
R. 8 W .) .
Keokuk Formation. - The Keokuk formation lies in conformable
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succession above the Burlingt~n, both stages of sedimentation )being
usually .considered by geologists und~r the term "Osage group." The
Keokuk appears high in the bluffs near and south of Augusta, and the
lower part of it is exposed at intervals in connection with the underlying Burlington near and north of Burlington to Oakville and thence
west to Morning Sun. The Keokuk appears in many places in the lower
part of the hills near Keokuk and from Keokuk to Montrose, its top
being about 50 feet above low water level below the Keokuk dam (or
10 feet above water level above the dam) and about 25 feet above water
at Montrose. North and northwest of Montrose and west of Keokuk
for several miles no outcrops of bedrock appear, this area being the
site of an Illinoian Mississippi River channel now ' filled with glacial
drift materials. Beyond this channel the Keokuk reappears in numerotis outcrops in the lower bluffs near Bentonsport and in a few scattered exposures near Mount Pleasant and so~theast of Sigourney.
It is conve~ient to divide the Keokuk formation into two parts· of
approximately equal thickness. The lower is commonly known as the.
Montrose chert and has in earlier writings often been treated as a
separate lithologic unit or as a part of the Burlington limestone. It is
true that there is no defil?ite line of demarcation between the Burlington. and the Montrose, but the tendency among the later geologists is
to class the Montrose with the Keokuk on the basis of the paleontological' affinities between them. The upper part is the Keokuk lime~tone
proper of the earlier geologists. The total thickness of the Keokuk,
including the Montrose chert member, is about 75 feet at the type
section but somewhat less to the north and west, as is the case with
the Burlington limestone.
The Montrose chert consists of gray or bluish limestone, which is
hard and generally sound, locally crinoidal, interbedded with 10 to 50
percent of gray or white, usually unsound chert. Little or no shale is
found in this member, but thin seams of soft and unsound argillaceous
limestone are not uncommon. The chert is in the form of nodules or
thin continuous beds and is present throughout the whole formation,
no beds being free from it. Wherever the Montrose is exposed it shows
this same character, although as a distinct formation it has been definitely recognized in Iowa only in Lee, Van Buren, and Des Moines
Counties.
.'
The Keokuk limestone proper is an assemblage of strata markedly
uniform as to general character but differing greatly in detail. The
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greater part of this member consists of gray or bluish-gray limestone
in regular beds from one half foot to four feet in thickness, some beds
being pure, sound, and free from chert, while others are shaly and
unsound or contain chert ·in amounts· ranging .up to 25 percent. Associated with the limestones are beds, usually thin, of dark-colored calcareous shale. Study of ten detailed sections of this upper member near
Keokuk and Montrose shows that about 10 percent is shale or very
shaly limestone, 35 percent is limestone which is fairly hard but of
questionable soundness, and the remainder is strong and durable limestone of good quality. No more detailed description can be made th:at
will be generally applicable to the formation , as a whl?le, though it is
often noted that the shale beds are thicker 'ot'more numerous near the
top. Certain of the limestones are of purity rivalling that of the white
crinoidal stone of the Burlington ; such beds have been noted wherever
tHe. Keokuk is exposed, and they are usually near the top. The whole
assemblage of strata is strongly fossiliferous, various brachiopod types
being usually most conspicuous.
Warsaw Formation. - The Warsaw formation has a range of outcrop somewhat to the west of that of the Keokuk limestone. It is well
exposed above the Keokuk in the bluffs from Keokuk to Montrose
but appears only infrequently in northern Lee, Des Moines, and Louisa
Counties. It forms the lowermost part of the hills bordering the deeper
valleys in the western part of Lee County anq the central and eastern
parts of Van Buren County. It is widely exposed along the major
valleys of southern Henry County and in a few localities in Keokuk
and Washington Counties.
In southeastern Iowa the Warsaw consists of plastic clay shales or
shaly impure limestones, commonly massive. Associated with these are
. thin beds of compact nonargillaceous limestone.
Certain zones in the Warsaw are characterized by the presence of
numerous geodes, which range in size from one-half inch to one foot in
diameter. These geodes are of roughly globular or nodular shape and
consist usually of a siliceous shell which is lined or filled with crystals
of calcite, quartz or chalcedony; or less commonly, many · other minerals or even petroleum or water. The geodes are of little or no commercial value,except possibly as curios, but they are important geologically as affording a ready means of identification of this ·formation
wherever it is found in southeastern Iowa.
The thickness of the Warsaw ranges from 75 feet at the type sec-
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tion near Keokuk to only 20 feet in southeastern Henry County; still
farther west it pinches out entirely. The Warsaw sea, though apparently approximately equivalent in extent to the preceding Keokuk and
Burlington seas, covered a much smaller area in Iowa than the St.
Louis and Ste. Genevieve seas, which followed not long after it. .
S peigen Formation. - The Spergen (equivalent of the Salem of
Illinois and Missouri geologists) is r~cognized as a separate formation
in Iowa only since 1912 and is even yet not well understood. It is found
locally between the Warsaw and the St. Louis, but it is inconstant in
character as well as in its thickness, which is almost everywhere small.
Its area of outcrop is roughly coextensive with that 0.£ the Warsaw, but
at many points where the upper part of the Warsaw is well exposed the
Spergen does not appear at all. This inconstancy of outcrop above the
Warsaw is believed to be due principally to post-Spergen, pre-St. Louis
erosion, which appears to have been active and long-continued.
Spergen strata are typically deposited and well exposed below the
St. Louis limestone in the western part of Lee County, in southwestern
Des Moines County, southern Van Buren County, southeastern Henry
County, and northeastern Jefferson County.
Where found in these localities the Spergen is nearly everywhere
overl'ain by the lower part of the St. Louis limestone, from which it is
in most places difficult of distinction. Its typical facies is a soft brownish granular magnesian limestone, but locally this is replaced within a
short distance by unaltered crinoidal limestone, soft dolomitic sandsto l1e, or sandy shale. The 11?-aximum observed thickness is 35 feet" and
at many exposures it is but a few feet thick.
Because it is 'so thin and has such a range in character and thickness,
and thus is very difficult to trace and identify as a separate unit, the
Spergen has been considered by the State Highway Commission in
connection with the Lower St. Louis limestone, to which it commonly
bears' much lithologic resemblance. It will be thus considered in this
report.

St. Louis Limestone. - With an area of outcrop including eleven of
the counties covered in this report, the St. Louis is one of the more
important of the formations with which this study is concerned. Its
distribution in southern Iowa is approximately as indicated in the
following table:
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TABLE IV
Outcrop of the St. Louis Limestone
COUNTY

POINTS OF OUTCROP

Lee-__________ _Upper part of the bluff from Keokuk to Montrose. East and southeast of Farmington as far as West Point and Belfast.
Van Buren ____ .AlI along Des Md,ines River and the lower courses of its tributaries.
Henry _____ ____ N ear Skunk .River and the lower courses of its tributaries.
Jefferson ______ .Near Skunk River in the nprtheast part of the county.
Along Cedar Creek in the east half of the county.
Wapello _______ Scattered outcrops near Des Moines River.
Washington __ ~-Along Skunk River and the lower courses of its tributaries.
Along Crooked Creek and the lower courses of a few of its tributaries.
Keokuk ________ N ear both branches of Skunk River and along many of their tributaries.
"
Mahaska _______A few exposures along both branches of Skunk River but at many .
points along the lower courses of some of their tributaries.
Near Des Moines River and a few of its tributaries.
Marion ________ Near Skunk River in the northeast part of the county.

Besides these counties, in which it is well and widely exposed, the St.
Louis also appears near Des Moines River in the northeast corner of
Davis County, in a few. scattered outcrops near Augusta in Des Moines
County, and near Des Moines River in the northeast corner of Monroe
County.
To the geologist, the most distinctive features of the St. Louis limestone are those that bear witness to the inconstant and frequently
disturbed conditions of its deposition. Of these features, the following
may be mentioned: first, brecciation, of various degrees of intensity; ·
second, the abundant presence of conglomeratic limestone, formed in
swift currents with accompanying contemporaneous erosion; and
third, at some levels, a notable rarige in the character of the sediments
within short horizontal distances, indicating rapidly changing conditions of deposition.
The St. Louis limestone may be separated on lithologic grounds into
two divisions, commonly designated as the Lower and Upper. The
Upper St. Louis may be further divided in Lee, Van Buren, and Henry
Counties into a brecciated division below and a compact and granular
division above. This recognition of a certain zone as. a brecciated divison, however, must not be taken to mean' that brecciation is confined
to that zone; it may be seen at any level in· the St. Louis, from top to
bottom, or even continuously from top to bottom.
The Lower ' St. Louis limestone is distinguished first of all by the
dominance of magnesian stone. The bedding is usually massive and
nearly undisturbed, and the character of the stone is much more per-
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sistent than that in the Upper St. Louis. The most common type is a
buff to brownish, granular to subcrystalline, moderately hard magnesian limestone, sparingly fossiliferous. A variation from this common
type is seen in tl1e conglomeratic buff magnesian limestone well exposed
a,t Keqkuk. Thin beds of shale or sandstone are present, but nowhere
abundantly. Where the Lower St. Louis is a lithologically distinct
unit, its thickness is normally about 25 feet.
The brecciated division of the Upper St. Louis limestone is composed for the most part of limestone breccia. The fragments included
in this breccia range in size ~rom the most minute up to blocks a foot
or more in length or breadth .. Most of them are nearly unworn and
.consist commonly of light gray hard fine-gfained n'onmagnesian limestone. The matrix differs more in composition; ·though gray finegrained hard nonmagnesian limestone predominates, it gives way locally to soft sandy or shaly material, much of which . has a greenish
color. As might be expected from the conditions of deposition, fossil
plant or animal remains .are very uncommon .. The thickness .0'£ this
division is normally 5 to 15 feet, but in places brecciated ston~ extends
throughout the whole of the Upper St. Louis, or even into the Lower,
with a thickness as great as 35 feet. The brecciated division is not lith.' ologically distinct except in western Lee, Van Buren, and part of
Henry Counties.
.
The compact and granular division of the Upper ·St. Louis limestone
consists for the most part of gray hard nontnagnesian limestone of
fine or medium grain, in regular and fairly heavy beds, and very sparingly fossiliferous. Associated with the limestone are beds, mostly thin,
of hard calcareous sand~tone or of greenish calcareous shale. Where
this member is lithologically distinct from the brecciated division its
thickness is normally not more than 10 feet; and on account of numerous displacements of the usual type of stone by mounds and ridges of
brecciated limestone and of soft sandstone, the thickness is locally much
less.
In Marion, ~ahaska, Keokuk, Washington, and Jefferson Counties,
the Upper St. Louis shows a high proportion of sandstone. There is
usually a capping of limestone 5 to 15 feet thick, underlain by soft
yellowish calcareous sandstone or shaly sandstone which at some outcrops is as much as 30 feet thick. The limestone is commonly light gray
in color, fine of grain, and hard and durable. At many points it is
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·divided into two approximately equal parts by a bed of shale. The total
thickness of the Upper St. Louis in this region is 20 to 40 feet.
At this point it may be well to mention agairi the distinct erosional
unconformity at the top of the Mississippi~ system in Iowa, separating it from the overlying Pennsylvanian. Though this unconformity
affects the Ste. Genevieve to greater extent than the St. Louis, at-many
points in southeastern Iowa the Ste. Genevieye is missing entirely and
the old Mississippian erosion sudace lies well down in the St. Louis.
In· developing any deposit in this latter formation, it is therefore necessary that careful prospecting be done, to make sure that buried channels, filled with Pennsylvanian shales, do not cut 'out a part or all of
the desirable stone in parts of the area to be exploited. .'

Ste. Genevieve Limestone. - Previous to 1915, the Ste. Genevieve ·
~as

known to geologists as the Pella (from the' city of that name in
Marion County) and was considered by them as a part of the St.
Louis limestone. In that year, however, Van Tuyl demonstrated 5 the
presence of disconformity at the base of the Pella; and on this basis,
supported by paleontological evidence, the Pella beds were separated
from the St. Louis and were correlated with the Ste. Genevieve of the
Missouri geologists.
The range of outcrop of the Ste. Genev~eve is much the same as that
of the underlying 8t. Louis but is somewhat more restricted. It usually
appears with the St. Louis 'where the latter outcrops in Lee (except
near Keokuk and Montrose), Van Buren, Henry, Jefferson, and
Wapello Counties. In addition, the Ste. Genevieve is well exposed near
Brighton in Washington ·CountY:· near What Cheer and Sigourney in
Keokuk County, at various scattered points in Mahaska County, and
abundantly near Pella and Tracy in Marion County:
The Ste. Genevieve is prevailingly calcareous. The typical limestones
found in it are fine-grained, hard and sound, nonmagnesian, light gray
in color, and mostly rather thinly bedded. With these limestones are
associated calcareous shales, sandy shales, yellowish calcareous sandstones, or light-colored fossiliferous marls.
In Lee an~ Van Buren Counties the upper portion exhibits an uninterrupted sequence of beds of hard fine-grained limestone originally
about 15 feet in thickness but reduced by post-Mississippian erosion
5 Van Tuyl, F . M. , The Stratigraphy of the Mississippian Formations of Iowa :· Annual Reports, Iowa Geological Survey, Vol. XXX, p. 287, 1921-22 .
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usually to 10 feet or less. The lower portion is predominantly arenaceous with some beds of fossiliferous calcareous shale and is 5 to 20
feet thick.
Limestone is less prominent to the northwest and appears in various
positions with respect to the sandy and shaly strata. Thus, in southeastern Jefferson County there is found a succession of alternating thin
beds of limestone and marl, about 17 feet in thickness. At Ottumwa
and Dudley, shales and thin limestone overlie a heavier bed of limestone which is followed in turn by a sandy member. At Brighton the
limestone lies above an arenaceous shale. Near Tracy a layer of limestot).e about 12 feet thick lies between shale above and sandstone below.
In general, 1.0 to 12 feet is the maximum thickness· of the limestone
member of the Ste, Genevieve in the counties northwest of Lee and
Van Buren.
Owing to post-Mississippian erosion, the upper surface of the Ste.
Genevieve is irregular, even more so than is the case with the St.
Louis. At many points, therefore, where the desirable stone is at the
top of the formation, it is very necessary that careful prospecting precede any development project, to make sure that the expected thickness
of material js present over the area to be worked.
Des M oines Series. - Partly because of obscurity of outcrops, but
to greater extent because of the inconstant and lenslike character of
the beds, the stratigraphy of the Des Moines series for southern Iowa
is not yet worked out in detail. However, three stages are now generally recognized - the Cherokee, Henrietta, and Pleasanton. Many
of the exposures of Des Moines series strata are not susceptible to
ready or positive reference to anyone of these stages; consequently the
lines of demarcation between areas of occurrence of the three are not
sharply. drawn. On the other hand, the Des Moines series as a whole
is lithologically well marked off from the calcareous strata of the
Mississippian system beneath and the basal limestones of the Missouri
series above, and its boundaries in Iowa are thus well established.
The Des Moines forms the country rock over nearly all of Warren,
Lucas, Wayne, Marion, Monroe, Appanoose, Wapello, Davis, Jefferson,
and Van Buren Counties. In some of these counties the Upper Mississippian is well exposed, but only along the deeper valleys and in relatively
small areas, with the Coal Measures forming the country rock in
nearly all the uplands. The Des Moines series also lies ~ext beneath
the unconsolidated materials in parts of Madison, Clarke, Decatur,
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Mahaska, Keokuk, a'n d Lee Counties. Small outliers, of no importance
to the road builder, occur in Washington, Louisa, Henry" and Des
Moines Counties. Certain limestones with associated shales appearing
near Logan, Harrison County, in the northeast part of Adair County,
and near Stuart, Guthrie County, are considered by many geologists
to represent the Des Moines, though this correlation is rather uncertain and in the writer's opinion is not supported by satisfactory evidence.
The total thickness of the Des Moines series differs locally and is
difficult to estimate; however, the upper and lower limits of that thickness may be placed at 800 feet and 200 feet respectively. The three
stages, Cherokee, Henrietta, and Pleasanton, divide it into three approximately equal parts.
•
The lower part of the Cherokee stage is not well known, as exposures definitely referable to it are n~t numerous and the beds lack persistence and uniformity. In general, it may be said that this lower ,
part consists principally of shale with lenses of sandstone and discontinuous thin coals and limestones. The sandstone is, as far as known,
not well enough indurated to be of value for crushing and is too fine
of grain to be broken down and used as fine aggregate. The limestones
are too thin to be of value to the road builder and the shales are likewise useless in their original condition. While a number of coal mines
are worked in this horizon, they are all very small and hence burned
shale from mine dumps is not found.
, During the time of deposition of the upper part of the Cherokee
stage, conditions must have been 'uniform over wide areas, for at this
horizon, in contrast with the remainder of the Des Moines series, beds
of limestone, coal, or clay, even though thin, are remarkably persistent
and may be traced over hundreds of square miles of area. Thus, in
Appanoose and eastern Wayne Counties, a well-defined succession of
beds has been worked out by Bain. 6 The following is condensed from
his general section for Appanoose County:
FEET

1l.
10.
9.
8.

Limestone, gray, subcrystalline; the "Floating Rock" ____________ 2-4
Shale, argillaceous, of different colors___________________________ 12-30
Limestone, in heavy ledges, the "Fifty-foot Limestone" ____________ 4-10
Shale, blue
red ____________________________________________
abov,e, and blue or gray below, sandy in the 32
middle
part and
________
7. Limestone, the "Seventeen-foot Limestone" or "Little Rock" ________ 1-3
6. Shale, gray or dark _______ .:______________________ ________ ______ 7
5. Limestone, gray or dark gray, at some places shaly, the "Cap Rock" 2-4

6

Bain, H. F., Geology of Appanoose County: Iowa Geological Survey, Vol. V ; 1896.
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4.
3.
2.
1.

Shale, of different kinds ______________________ ~ ------------------ 1-3.
C?ai, clay
in three
with clay partings, the " M~stic.
____ -:-_____ 2 1-6
~ -3
Fire
____beds,
___________________________
____ Coal"
______________
Limestone, the "Bottom .Rock" ___ _________ ______________________ 3i'
~

~ ~l

~

In explanation of the above section it may be well to state that the
terms "Fifty-foot Limestone" and "Seventeen-foot Limestone" refer
to the distances above the Mystic coal at which these members are
often found.
A regular succession of the strata in Lucas County has been worked
out by Lugn.7 This differs from Bain's section as to 'detail and shows
fewer and thinner limestones, but these are persistent and continuous.
Sandstone is almost entirely absent from the Upper Cherokee of
Appanoose, Wayne, and Lucas Counties.
In the Henrietta stage the ,lenticular deposits so typical of the Des
Moines series are rioticeable, especially so in the case of the coal beds,
of which there is a considerable number. Shale constitutes the bulk of
the formation, with sandstone appearing at a few horizons, but much
less commonly than in the overlying Pleasanton stage. A few beds of
limestone have been noted, some faidy persistent, but in only one case
known to be more than about four feet thick. This case is in section 12
of Grove Township (T. 76N., R: 31 W.), Adair County. Here a bed
of limestone about 15 feet thick includes shale seams totaling about two
feet in thickness. The formation is referred to the Henrietta.
Exposures of Des Moines series strata in eastern Madison, Clarke,
and Decatur Counties may be confidently referred to the Pleasanton
stage because of their proximity to the easily identified basal limestones
oi"the Missouri series. Other exposures farther to the east are referred
to the Pleasanton less positively. Like the Henrietta, this stage is
characterized by basin-like deposits and by a predominance of shale.
Limestones are thin and nonpersistent and require no further mention
here. Coal is' present usually in very thin or discontinuous beds. ' 1~he
distinguishing characteristic of this stage is the presence in it of
channel deposits of sandstone, Which is locally a conglomerate and is
well enough indurated to be of value as a source of road or concrete
materials.
The sandstones and conglomerates were evidently lai,d down by
strong and persistent currents of water moving in well-defined channels. Geologists disagree as to whether these were surface channels,
cut out while. the newly formed beds wen:; temporarily elevated above
1

Lugn, A. L., Geology of Lucas County :' Iowa Geological Survey, Vol. XXXII, 1926.
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water, or whether they are the result of contemporaneous erosion actIng upon the yet un indurated strata on the sea bottom. Evidence now
at hand indicates that the former is more probably the true explanation. Whatever the case, it seems' that shales or muds' were eroded
from these channels and the depressions were later filled with sand or,
in a few cases, with gravel.
The larger pebbles, constituting ..the conglomerate parts of these
chantlel deposits, are nearly all of fine-grained gray hard fossiliferous
limestone, probably of pre-Pleasanton Pennsylvanian age. The small
grains consist of chert or quartz, and the sand is al~ost . entirely of . quartz. In some of the conglomerates the matrix
is ferrugi~ous, and in others siliceous and calcareous, while in
the sandstones this matrix is siliceous. A coarse conglomerate from 1
foot to 10 feet thick nearly everywhere makes up the lower part of the
channel deposit, with finer-grained materials above. Strong and erratic
dips are the general rule for the conglomerates and the coarse-grained
sandstones, these dips being observed in places to parallel the slope of
the shale surface on which the channel deposit was laid down.
In the area under consideration, channel deposits of Qrigin as described above are well exposed near Red Rock, Knoxville, Columbia,
and Melcher, of Marion County; in Pleasant Township of northeastern
Lucas County; near Moravia and ' south of Centerville in Appanoose
County; and west of Fairfield in jefferson County. Besides these, other
channel sandstones are known, as at Cliffiand in Wapello County, but
the stone is there.,!';o poorly indurated as to be of no value to the road
builder.
Kansas City Stage of the Missouri Series. - In view of the fact
that the major portion of the valuable road material in the Missouri
series occurs 'in this, the lowermost stage, it seems advisable to consider
it !?eparately.
The area of outcrop of the Kansas City stage occupies a sinuous belt
about 15 to 20 miles in width, inc1u~ing most of Madison County except the northeast quarter and the western two-thirds of Clarke and
Decatur Counties. Within this area, its various limestone and shale
members appear in narrow and roughly parallel belts trending from
north to south. The oldest of these belts' is to the east, this being an
expression of the prevailing westward dip in the region. Exposures are
rather abundant throughout the whole area, as it is deeply trenched by
the valleys of North, Middle, South, ' and' Grand Rivers and their
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tributaries. Along many of these streams a complete section of Kansas
,City strata may be made out with little difficulty. Further, in Madison
County glacial materials are thinner than in the surrounding counties,
and the indurated rock is thus found along many of the smaller streams.
The following section indicates the prominent stratigraphic characteristics of the various members of the Kansas City stage:
Formations 'of the Kansas City Stage of the Missouri Series
F~eT

lola
limestone
Chanute
shale
DeKalb
limestone
Cherryvale
shale
Winterset
limestone

Galesburg
shale
Bethany
Falls
limestone
Ladore
shale

Hertha
limestone

Two limestones, separated by a bed of shale___________ 3
The upper two thirds is gray and red argillaceous shale
and the lower one third a nodular shaly limestone ______
Alternating limestones and shales, the former predominant, especially in the top and bottom parts. This member shows a somewhat different facies in Decatur County
from that in Madison County ________________________
Contains three limestone layers, none of them more than
1 foot thick. The lower part is strongly fossiliferous ____
Five feet of gray fragmental limestone at the top, underlain by thick ledg,es of hard and sound gray fossiliferous
nonmagnesian limestone. With a small proportion of
dark-colored nodular flint at or above the middle. Includes several shaly partings, none more than a few
inches thick. The upper part is missing in many places
on account of erosion ________________________________

17

48-56
16

10-16

Argillaceous shale, with a black fissile shale at or near
the top _________________________,___________ _______ __ 9-11
Limestone ledges, separated by thin shale seams. Shale
constitutes about 10 percent of the member, while shaly
of limestone
to the shale seams
total about 15-23
zones
10 percent
more __adjacent
____________________
_______________
Gray for the most part, with a few thin but very persistent limestone beds. The section from the top down
unvaryingly shows 1! to 2 feet of drab plastic shale,
H to 2 feet of black fissile shale, and 6 inches of dark
gray hard limestone. The lower portion is in many
places very sandy ________'____________________________ 17-22
One bed of fairly hard but 'som'e what fragmental or
shaly limestone ______________________________________ 5

Except as noted, these formations are remarkably uniform in character throughout their whole range of o)1tcrop. Their thickness also is
uniform within the limits given, except where affected by post-Pennsylvanian or recent erosion. Thus it is a comparatively simple task to
describe them and to recognize them wherever they are found in the
field.
The limestones of the Kansas City stage extend westward from their
area of outcrop beneath the newer formations and are found by well
records at such points as Bedford, Clarinda, and Glenwood to be somewhat thicker than where exposed.
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Stages of the Missouri Series Above the Kansas City. - Strata of
this age occupy a large but rather ill-defined. area, including the counti~ west of the strip of outcrops of the Kansas City stage and as far
north as the middle part of Adair, Cass, and Pottawattamie Counties.
Through this area exposures are rather scattered, usually of limited
extent, and confined to the lower parts of the deeper valleys. The
nature of the major part of the strata accounts in a measure for the
paucity of outcrops; shale, where exposed to the weather, tends to
break down quickly and form a slope that is soon covered with s()d.
Other reasons for scarcity of outcrop are the heavy covering of un-:
consolidated materials on the . rock and the mature character
of the
.
topography, with erosion thus only moderately active.
As in the Kansas City stage, these higher beds show a fair degree
of uniformity and persistence over wide areas. Correlation would thus
become easy and positive in spite of the scarcity of outcrops, were it not
for the puzzling repetition of limestone and shale shown throughout
the whole succession. The following table of formations, adapted from
Tilton's 8 Iowa Section of the Missouri series, indicates the order and
nature of the strata from the top of the Missouri series as found in
Iowa down to the top of the Kansas City stage and well illustrates this
repeti tive characteristic.
STAGE AREAS OF OUTCROP SUllDIVISIONS FEET
CH~ACT.£R
Wa'.- In Fremont, P age, McKissicks
91 Argillaceous shale, with several
baun- southern MontgOlpery Grove shale
limestones up 'to 3 feet in thickness,
see
and southern Mills
the Nyman coal 1 foot thick, and
Counties" along only
several zones of soft incoherent
the larger streams
sandstone
I~~~T-~~~-~~-Tarkio
4 In two beds, with a shale seam
limestone
between
I~~~-~~---~-Unnamed
12 Argillaceous shale
shale
lOne bed of limestone
P(eston
limestone
Shaw- In western Un ion, Scranton
194 Almost entirely argillaceous shale,
nee
w est ern Ringgold, shale
variously colored
Adams, Tay I?r.. andl::H-=o-w-a-r-d:----·I--4:--+0::~n-'e;";,,,;;;;0:..;r.::........t.;;,.w:...o~:-:be;...d.,..s-0--:f'-y-e-:-I:--Io-w--:i--=-sh
parts of AdaIr, Pot- limestone
limestone
tawattamie, Montgom--=-1-:----:--:---:--::-::--:-----:----:-::--:-ery, Mills, Fremont, Severy
25 Includes the Nodaway coal, H feet
in thickness, mined near Clarinda
and Page Counties, shale
scattered
exposures,
and New Market and northwest of
principally along MisI=C_o__:r,--nt.·. n..=g_-:---:-_:--:---:-,---::----:
.,.
souri and Nishnabotna Topeka
6 Includes a 3-foot bed of hard and
Rivers
limestone
durable limestone, with thin limestones and shale
8 Tilton, J. L., The Miss.uri Series of the Pennsylvanian System of Southw.estern Iowa: Iowa
Geological ~urvey, VoL XXIX, 1920.
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SUBDIVISIONS FI<:I<:T
CHARACTER
Calhoun
11 Includes a few very thin limeshale
stones
Deer Creek
12-15 Limestone, fossiliferous, gray, hard,
limestone 9
pure and sound above, but shaly
and unsound below. The limestone
beds are separated by thin shales
which total one tenth to one eighth
of the member. In some localities
certain beds are crowded . with
Fusulinids
Tecumseh
65 Shale, with a few very thin limeIt
stones .and one sandstone, 5 to 10
shale
feet thick
7 Limestone, with interbedded shale
Lecompton
limestone
Kanwaka
16 Argillaceous . shale
shale
10 Limestone, with' fusulinids, locally
Doug- In eastern A d air, Oread
shaly or interbedded with shale
southwestern Madison, limestone .
las
eastern Union, central Lawrence
7 Gray argillaceous shale
Ringgold and parts of shale
Mills, Pottawattamie, Iatan
4 Two beds, with shale intervening
Cas s, Montgomery, limestone
Counties
Weston
4 Shale, black in the middle part
shale
4 Two. beds, with shale intervening
Lan- In a belt about 5 miles Stanton
sing wide, through western limestone
eastern Vilas
Madison,
21 · Green or gray argillaceou's shale
Union, and eastern shale
with a few iron concretions in the
upper part
Ringgold Counties. Also near Council Bluffs Plattsburg .
6 The upper half is thin bedded and
shaly. The lower half is del1se,
limestone
hard, ' and sound
7 Includes two thin limestone ledges.
Lane,
The lower 1 foot is arenaceous
shale

STAGI<:
--

ARUS OF OUTCROP

-

In explanation of the foregoing section it may be said that some of the
formations are known only from one or two exposures, and it is quite
probable that observations as to thickness or :character in such cases
are inaccurate. Others, for example the Deer Creek limestone, have
been observed at a number of points, and their nature is well under,.
stood .
.The members of the Lansing and Douglas ~tages extend westward
from the area of their outcrop beneath the newer formations, and the
limestones (particularly the Oread) are shown by well records at such
points as Bedford, Red Oak~ and Clarinda to be much thicker' than
where exposed.
9 The thickness of this member is given by Tilton as 8 feet at Stennett, Montgo';'ery County.
The writer's ohservations there and elsewhere lead to the belief that 8 feet is c~nsiderably too low.
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Cretaceous System

Only the Dakota stage of this system is represented in southern
Iowa. Of the area covered in this study, beds of Dakota age form the
country rock in all of Audubon, a major part of Shelby and Cass, and
small parts of Harrison, Pottawattarpie, Montgomery, Adams, Page,
and -Adair Counties. Outcrops are confined for the most part to Cass
and Montgomery Counties near East Nishnabotna River but are also
present in various localities in Adams, Page, and Pottawattamie Counties. In a large part of the area of its occurrence beneath the uncon":
soli dated materials, the Dakota is known only from well records.
The Dakota stage consists predominantly of quartz sandstone. This
sandstone is rather fine of grain and white to buff in color. ' The degree
of cementation differs, but most of the rock is poorly cemented; at some·
deposits the material can be excavated by pick and shovel. Nowhere is
the sandstone firmly enoughcemented to be of value for crushing. With
the sandstone are associated small lenses or beds of light-colored plastic
clay, well e)l:posed near Red Oak. In southwestern Montgomery County, the sandstone grades into a conglomerate that is worthy of consideration in more detail.
The component pebbles of the conglomerate are almost entirely of
flint or quartz, well rounded, well sorted, and in few cases more than
one inch in diameter. The matrix, if sqch it can be called, is of sandy
nature, with 2.0 to 15.0 percent of clay and appreciable amounts of
iron oxide. Most of this matrix is quite incoherent, the deposit having
much the appearance of the ordinary glacial gravel deposit. Elsewhere,
the proportion of iron oxide is 'greater, and the rock is well indurated.
These' more indurated portions are usually in thin streaks of veinlike
form 'and appear in many cases to have been deposited from solutions
that circulated in the more permeable zones of the formation. The
conglomerate deposits are locally lenticular or basin~like, grading off .
both vertically and laterally into the typical soft sandstone. In places
the conglomerate occurs as thin len~es or streaks in the sandstone.
Pleistocene System

Drift deposits of Pleistocene age in Iowa are of glacial or fluvioglacial origin. They are considered to be the result of four distinct ice
invasions, in chronological or-der, the Nebraskan, Kansan, ' Illinoian,
and Wiscons,in, In the area covered by this report, the Wiscq!.ls}tf
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is not found and the Illinoian appears only in Des Moines and eastern
Louisa, Henry, and Lee Counties. The Nebraskan appears to underlie
practically the whole area and the Kansan all of the area except small
patches along the deeper valleys whe~e it has been removed by erosion.
Drift deposits in southern Iowa consist of till with associated pockets and lenses -of stratified silt, ·sand, or gravel. The till is typically
a pebbly or bouldery clay, dark gray when unoxidized but weathering
tp yellow or buff. The pebble and boulder content rarely exceeds five
percent. Interglacial ~eposits of Pleistocene age in southern Iowa consist of gumbotil (weather~d till) with subordinate amounts of peat,
sand, or gravel. The sand or. gravel pockets or lenses associated with
the till or gumbotil are scattered and mostly of small size, but some
are important enough to be worthy of consideration in this study.
As to the thickness of the three tills, only the most general statement
can be made. It appears that the Illinoian may average in the neighborhood of 30 feet, the Kansan about 50 feet, and the Nebraskan about
100 feet.
Where not exposed in contact, the Kansan and Nebraskan tills are
\
lithologically indistinguishable. However, recent studies 10 by Kay
have demonstrated a number of points, as follows: 1. During the Aftonian interglacial interval following the Nebraskan, and again during
the Yarmouth, interglacial interval following the Kansan, sufficient
time elapsed for the formation on uneroded . surfaces of these two till
sheets of several feet of gumbotil, or till which has been weathered to
such an extent that the pebbles have been largely removed by solution.
2. Exposures in southern Iowa, beyond the margin of the Illinoian till,
that show a gumbotil with fresh till overlying, serve at those points
to determine the level of the uneroded parts of the old Aftonian plain,
now almost entirely buried. 3. The level of this Aftonian plain is easily
traceable by the gumbotil exposures throughout southern Iowa, though
the plain is undoubtedly dissected to a certain extent by the drainage
ways which developed during that time. 4. Consequently, where fresh
till or pockets of sand or gravel are found above that level, it may be
- safely inferred that they are of Kansan age, while if found below that
level they are of Nebraskan age, or possibly of Kansan age filling some
Aftonian valley. These facts serve to establish fairly satisfactory criteria for differentiating the Nebraskan and Kansan tills.
10 Kay, G. F ., and Apfel, Earl T ., the Pre-Illinoian P :eistocene Geology of Iowa : Iowa Geological Survey, V ol. XXXIV, 1928.
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The Illinoian till may often be identified by the somewhat less mature
character of its topography as compared with that of the older drift
sheets. Furthermore, it appears only in the extreme eastern part of this
area,' and, as glacial gravels which originate from it are scarce, its
positive identification becomes a matter of minor importance in this
study. Its west'"boundary in Henry and Lee Counties' is marked by an
ill-defined ridge of modified morainic hills.
Loess remains to be mentioned under the head of Pleistocene deposits. It is a ratherfine-grained eolian silt, gray to yellowish in color, of
very porous texture. The particles which compose it are of nearly uniform size, and at only a very few places does it contain sand or pebbles.
It forms a blanket of di~ering thickness over all the glacial deposits of
southern Iowa, except where removed by recent erosion. This blanket is
as much as 100 feet thick in western Harrison and Pottawattamie Coun..,
ties, but over most of this area the thickness is not more than 10 feet.
Loess is of no value to the road builder as a source of surfacing or paving material. Its presence has a bearing upon highway construction,
however, since its porous texture permits ready underdrainage of water,
and it thus makes a well-drained subgrade for surfacing or paving,
firm ' at all seasons of the year and therefore much more desirable for
the purpose than the impervious till or gumbotil.
The Alluvium

Under the head of alluvium are included three types of gravel or
sind deposits: namely, terrace deposits, bottomland deposits, and bar
deposits within the limits of the present stream channel. These three
types are all of similar' origin: For example, ·there' may be seen in the
channel of a stream a pOint where that channel" is floored with sand
or gravel, which is from a few inches to several feet in thickness. Part
of this deposit may be built up to, or above ibw water level.
In such a case, it appears as a bar, and indeed it has been found that
the typical bar deposits extend on out to or across the adjacent submerged part of the channel floor. In the course of time, perhaps only
a few years, the stream may, by meandering, change its 'course ; the
deposit under consideration then becomes one of the bottomland type,
partly "above and partly below water level, but not in the channel. With
the" further passage of time, usually many years, except in case of
streams of high gradient, conditions may be such as to allow the stream
to cut its valley to greater depth. The old flood plain then is. left well-

'
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above the new' stream level and appears as a terrace, underlainQY the
usual alluvial materials, silt, sand, or gravel.
Thus, terrace, bottomland, and bar deposits have a similar origin,
and certain characteristics, common to all three, are mentioned in the
following paragraphs.
Where the water current is swift, it will deposit only the coarser
materials, su<::h as gravel or coarse sand, while at points of lower velocity, onlY'fine sand or silt are dropped. It is well known that the swiftest
current in a stream is normally near' its center, with more quiet water
near the edge. Thus, alluvial deposits formed across the whole width
of the stream have the coarser material near , the center, while those
formed as bars along one bank are coarser near the "outside edge," i.e.,
the edge nearest the center of the stream. The observer, applying this
rule in the field, to bottomland and especially to terrace deposits, must,
however, rememb!!r that 'the course of the stream at the time of deposition may have been quite different from its present course.
Another condition found' in more than half of the cases observed by
the writer is that coarser materials are at the upstream end of the
deposit; this may be exp~cted from consideration of , the fact that a
decreasing stream velocity is a l).ecessary condition for any deposition,
and thus, when alluvium is laid down, the coarser portion may be
expected to be dropped first.
Nearly all the materials in alluvial deposits are well worn, clean, and
distinctly stratified. The assortment as to size is usually good and ,is a
factor favorable ' to the development of such deposits;, on the other '
hand, in many cases cross-bedding is well developed, and the strata
may change character or pinch out entirely within short distances.
Alh.wial deposits in southern Iowa consist for the most part of
reworked glacial materials, and ' all kinds of rocks and minerals are
present. In the smaller sizes, only the more durable substances, such as
quartz, will surv.ive the abrasion incident to water transportation,
while in the larger sizes many other minerals and rocks, even including
sandstone and limestone, may survive.
As any stream is followed down its course, alluvial materials usually
,become progressively finer; thus, coarse gravel and sand may be found
in the upper reaches, but only sand or fine sand farther downstream.
This reflects the fact that with most streams the gradient, and consequently the velocity, is greater in the upper part of its course.
The exact age of the alluvial. deposits of Iowa is often difficult of
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determinatipn, as fossils occur in them only sparingly. Though a few
may be pre-Pleistocene, many were laid down at some time during the
Pleistocene, many were formed since the retreat of the last ice sheet,
and some are being deposited even now.
In the area under consideration in this study, alluvial deposits are
most valuable along the Mississippi, Iowa, Des Moines, and Boyer
Rivers, all of which streams rise in the Wisconsin or Iowan drift areas
and thus tap the immense storehouse of sand and gravel in northern
, Iowa. To these would be added the Skunk were it not for the fact that
in its valley just north of the point where it enters this area is an
embayment past which the stream has not had sufficient energy to
transport the materials obtained by it in its upper course. Missouri
River is of some interest as a source of sand, though it must be said
that such sand is largely of Platte River origin, even though found
in the valley -of the Missouri. Other streams in southern Iowa carry
minor amounts of sand or gravel.

CHAPTER III
DESCRI.PTIONS OF

MATERIA~S

BY COUNTIES

ADAIR COUNTY

Road material supplies in Adair County are very limited in extent
and mostly inferior in quality. A large number of gravel prospects have
been reported and investigated in recent years, and from time to time
others will probably be discovered. None so far has been found to have
more than a very limited local value. The limestone bedrock is exposed
only along Middle River and the immediate lower courses of its tributaries, and many of the beds are thin and under heavy stripping.
The indurated rocks exposed in this county are referred to the Pennsylvanian system. Some may confidently be assigned to the Missouri
series on the basis of their connec,tion with unquestioned Missouri
series outcrops on Middle River in Madison County. Others may represent the Henrietta stage of the Des Moines series, though evidence
supporting this correlation is not conclusive.
Upon the indurated rocks is a mantle formed by two phases of
glacial deposition, the Nebraskan and the Kansan. The former appears only along a few of the deeper valleys in the south part of the
county, while the latter is well exposed in eVery township. A layer
of post-Kansan loess; of different thicknesses up to about 10 feet,
overlies the Kansan drift . in all except the most dissected areas.
Limestone

Limestone exposures are limited to the immediate 'vicinity of Middle
River from section 21, Jefferson Township, to the east county line,
and to Bush Branch in sections 12 and '13, Grand River Township.
The only localities where any quantity of stone suitable for road or
concrete work is available are in the NWi, section 12, Grove Township, and in sections 26 and 27, Harrison Township. The uppermost of
the thick limestones of the Kansas City stage (DeKalb limestone)
passes beneath the bed of Middle River in Madison County within a
mile of the east boundary of Adair County and is thus unavailable.
Gow 1 and Beyer 2 have published sections at the Perry quarry in the
1 Gow, James E., and Tilton, J()hn L ., Geology of Adair County : Iowa Geological Survey, Vol.
XXVII, p. 288, 1916.
2 Beyer, S. W., and Wright, H . F ., Road and Concrete Materials in Iowa : Iow'a Geological
Survey, Vol. XXIV, p. 56, 1913.
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NWiNWi section'12, Grove Township, and they have mentioned the
occurrence of the same strata at other points along Middle River in the
NWi and near the center of section 12. A few years ago a quarry
was opened in the SEi NWi section 12, and about 17,000 cubic yards
of rock was removed' for surfacing the road between Greenfield and
Menlo. The following is the section at and just north of this quarry:
FEET lNClJES

11. Overburden, loess and drift clay, locally with 1 foot to 2 feet of
drab calcareous shale at the bottom _____________________________ 8-1S
lO. Limestone, one bed, gray, hard, ' crystalline, medium-grained, filled
with small fossil fragments, among which segments of crinoid
stems are
conspicuous, with a layer of chert nodules near the 4
middle
_______________________________________________________
2
9.. Shale, calcareous, gray, weathers drab __________________________ _
8
8. Limestone, gray, hard, rather fine-grained, sparingly fossiliferous
except for the upPer 4 inches, which is similar to No. 10. Locally
in oneorbed,
butbeds
usually
divided by very
thin wavy shale seams
two
three
_________________
___________________
_____ into 2
9
7. Irregular thin nodular or lenticular masses of gray hard mediumgrained limestone separated by seams of gray to drab calcareous
shale. About two thirds of this member is limestone______________ 1
6. Limestone, medium-grained, gray, hard, crystalline, filled with
fossil fragments among which brachiopod shells can be recognized.
In two beds, separated by a thin shaly parting___________________ 1
3
S. Shale, calcareous, locally becoming a shaly limestone. Yellow in
the middle and gray above and below _________________________ ~_ 1
':
4. Limestone, gray, medium fine-grained, hard, massive and may be
one bed when unweathered. The upper 4 inches is shaly and unsound. With about 2 percent of dark chert in scattered nodules.
.; 6
Filled with very small fossil fragments of species not recognized__ 3
3. Limestone, shaly, unsound ___________________________________ .., __
J
2. Limestone, similar to No. 4__________________________ _________ 1
1
1. Limestone, drab, shaly, rather soft. Bottom of exposure__________ 4
~___

This series of beds corresponds to the ljmestones in, the sections previously mentioned by Gow and Beyer. Tilton S refers these strata to the
Henrietta stage of the Des Moines series, but it is believed that this correlation is not yet supporte'd by sufficient evidence to be considered as
positive. The whole succession of beds can be used for road surfacing
work, and many of the individual members are usable for concrete
aggregate. An acre or two' of stone is still available at this location
under not more than 15 feet of overburden, and under heavier overburden even more might be obtained. Near the old Perry quarry, in the
NWi ,NWi, usable quantities are still available, though probably not
as much as in the SEi NW 1The upper part of the section just given reappears at intervals on
Middle River in the central and southeastern parts of section 21, Jefferson Township, and on Middle River and Turkey Creek iri section 34,
S Tilton, J, L ., Missouri Series of the Pennsylvanian System in Southwestern I owa: I owa
Geological Survey, Vol. XXIX, p. 296, 191 9.
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Jefferson Township, but it shows no rock available under moderate
stripping.
In sections 26, 27, and 35 of Harrison Township a fragmental,
somewhat shaly limestone appears in a number of places. It is usually
from four to seven feet thick and it is correlated as the Oread limestone. It does not appear to be suitable for concrete aggregate but might
b~ used for surfacing stone. It is available at" several points by strippipg, in quantities up to a few thousand cubic yards. On account of the
proximity of deposits of better material in the western part of Madison
County, this formation dOes not appear to have more than a very
limited local value.
Beyer's 4 section and descrlption of the exposures at Port Union
(sec. 20, Harrison Twp.) indicate thin limestones, with almost nothing
available under moderate stripping. Numerous other exposures . at
various points in Harrison Township and in the northeast part of
Grand River Township show similar conditions.
Sand and Gravel

About thirty gravel prospects in various parts of the county have
been investigated, but none was found to have more than local valpe
for smalt"surfacing projects. The best ones found are in the SWi S\Vi
section 2, Orient Township, where 1,500 cubic yards is available, and
in the NWi SEt section 17, Harrisop. Township, where 1,200 cubic
yards i.s available. A few small gravel pits have been worked in the
past, but none is known to be open now.
Alluvial deposits, as far as known, consist only of silt and fine sand.
Those streams in the east part of the county that cut into the limestones of the Missouri series have in their channels a few bars of sand
and gravel mixed with much broken rock, but these are all of small
extent and of little value as a source of road or concrete materials. It is
doubted' that any of them contains more than 100 cubic yards . of sand,
gravel, or broken .rock. Other streams may accumulate small quantities
of. sand or gravel from the drift, but no such deposits of' usable size
are known.
~DAMS

COUNTY

With regard to presence and availability of road or concrete .materials, Adams is one of the' most barren ·of the counties in the area co v4 Beyer, S. W., and Wright, H. F., Road and Concrete Materials in Iowa : Iowa Geological
Survey, Vol. XXIV, p. 57 , 1913.
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ered by this study. Scattered exposures of the limestones and shales of
the upper portion of the Missouri series of the Pennsylvanian system
are found near Corning and Brooks. Cretaceous sandstones appear at a
few points in the west part of the county but are not known to be
coarse-grained tqere o~ to be associated with beds of conglom~rate as
is the case in Montgomery County. The eroded slopes of Nebraskan
and Kansan drift show the usual outcroppings of gravelly. .material,
and a number of prosp,e~ts have been investigated; these h~ye shown,
howeyer, little or no available material.
Limestone

Beds of limestone appear at a number of points along the deep~r
IOWA GEOLOGICAL SURVEY.
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LIMESTONE IN ADAMS COUNTY

valleys in the west half of the cbVnty, but nearly a~l that have been
found are thin and show t;.o available quantity of road or concrete
materials. The following section in the NWi SWi section 31, Douglas
Township, is typical:
FEET INCHES

6. Limestone, blue-gray when freshly ,broken, weathers yellow. Granular texture. No fossils noted_________________________________ 2
5. Shale, gray and drab__________________________________________ 10
4. Shale, black, bituminous_______________________________________ 1
3. Shale, yellow ____________________
2. Limestone, hard, blue-gray ______________________________________
1. Shale, gray and drab. To creek bottom __________________________ 21
~ ___________________________

9
6
4
8

These 'beds probably represent a part of the Shawnee stage of the
Missouri series, but no exact correlation has been made . .No rock is
available under moderate stripping. Other outcrops near Corning and
Brooks show a similar succession of strata, and these also are referred
to the Shawnee stage.
The Deer Creek limestone of the Missouri series appears at a few
points southwest of Corning, its top being a few feet aQove low water
level in East Nodaway River. Abandoned quarries are located in SWi
NWi section 2, NEi NWi. section 3, and SEi SWi section 3, all of
Jasper Township. Inasmuch as th~ top of the Deer Creek limestone is
but a few feet above water level, it is entirely unavailable under moderate stripping except in the bottomland or in the extrem~ lower slopes
bordering the valley. Core drilling in section 3 has shown that in nearly
all of the bottomland area the river has cut away part or all of the
ledge. However, in the SEi SWi section 3 it is present on an area of
about two acres, under an average ~)Verburden of 10 feet. The following
section, from a core drill hole in the south bank of the river at this
point, shows the nature of the Deer Creek and the beds ben~ath it:
FEET INCHES

6. inches
Limestone.
the lower 3 feet are three shale seams, each a few 13
thickIn__________________________________________________
5.
4.
3.
2.
1.

Shale, black in the middle, gray above and below________________ 2
Limestone ____________________________________________________ 1
black _____________________
2
Limestone ____________________________________________________
Shale, varicolored, some beds soft and plastic __________________ 12
Shal~,

~_______________ _____ ________

6
3
3
11
10
3'

Low water level in Nodaway ' River is two feet below the top of No.
6 of this section. Above the top of this core drill hole the river bank
shows in aSFending order,S feet of shale, 1 foot of lif!1estone, and 20
feet of glacial clay.
The Deer Creek limestone here (No. 6 of the for'egoing section) is
shown by laboratory tests to be hard enough for surfacing material or
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for aggregate and to be sound except for thin zones adjacent to the
shale seams in the lower part. The principal difficulty in quarrying it
is in the fact that it lies for the most part below water.
Shale

The Nodaway coal is mined at several points in the northwest part
of the county. Most of the waste piles at these mines are well burnt
and constitute a possible source of small quantities of road surfacing
material. However, none of the mines is large, and no waste piles
containing more than 1,000 cubic yards of material have been found.
The most extensive recent mining has been near Carbon (sec. 12,
Douglas Twp.).
Sand and Gravel

As a whole this county is not so much dissected by stream action as
are others in that part of the state. Consequently there are fewer exposures of gravel and sand pockets in the glacial drift. All known
prospects, some twenty in number, have been investigated, and the
largest amount of gravel found available in anyone was 600 cubic
yards, in SWt NEt NWt se.ction 26, Washington Township.
Where the Dakota sandstone appears in the west part of the county,
~t offers limited quantities of a r:ather fine sand, which might be used
in asphaltic aggregate. The only exposures now known are near and
south of the east quarter-corner section 31, I?ouglas Township.
. Alluvial materials, so far as known, consist entirely of silt or very
fine sand. Bridge soundings on the branches of Nodaway Rive~ indicate the presence of .s and or fine gravel in the deeper alluvium, but thus
far such materials have not been found available under .moderate stripping.
APPANOOSE COUNTY

The bedrock '.o f Appanoose County belongs entirely to the Des
Moines series. The beds in the part of the county northeast of Chariton
River are referred to the lower part of the Cherokee stage and are inconstant i~ occurren<:e and quality. Thottgh not well exposed, they are
known to consist of shales and sandy shales with subordinate amounts
of sandstone. In the remainder of the county occurs a uniform and persistent series of shales, with associated thin limestones and ·one coal
bed (Bain's "Appanoose Beds" 5), which may be referred to the upper
5

Bain, H. F., Geology of Apllanoose County: Iowa Geological Survey, Vol. V, 1895.
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part of the Cherokee. Deposits of the Chariton conglomerate, prOVIsionally referred· to the Pleasanton stage of the Des Moines series,
appear at a few points near Centerville and Moravia.
Underlying the Des Moines series are beds of the Ste. Genevieve
and St. Louis formations of the Mississippian system. They are nowhere exposed at the surface in this county but are met at a depth of
IOWA GEOLOGICAL SURVEY.
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500 feet in the mine of the United States Gypsum Company at Centerrik
'
Nebraskan and Kansan glacial drifts mantle the bedrock throughout
the county with a total thickness , which 'm ay in places exceed 100 feet.
Exposures where the older drift can be definitely recognized are uncommon, but its presence may be safely inferred from numerous well
records. The later drift appears at many localities in every township.
A veneer of loess only a few feet thick covers the drift in the flat interstream areas, while near the ' larger valleys, where recent erosion
has been active, the loess has been for the most part removed. Alluvial
deposits of silt or fine sand are common in the valleys of the larger
streams, but coarser materials are not known.
Limestone

The shaft of the United States Gypsum Company mine in the south
part of Centerville penetrates 500 feet of Pleistocene and 'Pennsylvanian strata, which are followed by 50 feet of St. Louis limestone, 3
feet of gypsum, 4 feet of anhydrite (gypsum minus the water of crystallization), and 4 feet of gypsum. For the most part, only the lower
bed of gypsum has been worked, leaving the anhydrite bed available in
the roof of the mine on an area of about four or five acres. A few tests
on the anhydrite show that it is suitable for road surfacing, but partly
on account of inferior hardness, and perhaps also on account of the
chemical effect of its sulphate composition, it is not recommended for
use as concrete aggregate. If it is desired to use such material in concrete, further tests on its suitability should be made. The anhydrite is
easily available, as its removal would make accessible the upper bed of
gypsum. The limestone which lies abov'e the gypsum in this mine has
not been tested, but its appearan~e indicates that it is suitable for road
surfacing, and that much or most of it is suitable for concrete or
asphaltic aggregate. No attempt has been made to develop the limestone, as it could hardly compete in cost with shipped-in materials.
Limestones of the Des Moines series are known to appear only in '
'the JAppanoose beds, and are there quite uniform in occurrence and
quality. The best exposures are in the west side of the valley of Chari' ton River and akmg the lower courses of its tributaries from the west.
, The following general section, condensed from Bain,6 shows the sequence and character of the beds in this region:
6

Bain, H, F" Geolegy of Appanoose County : Iow; ' GeoJogical Survey, Vol. V, p , 382, 1895.

SHALE IN APP ANOOSE COUNTY
11.
10.
9.
8.
7.
6.
5.
4.
3.
2.
1.

Limestone, gray, subcrystalline, the "Floating Rock" _________________
Shale, argillaceous, different colors___________________________________
Limestone, heavy ledges, the "Fifty-foot Limestone" ________ __________
Shale, argillaceous, with some sandstone_______________________________
Limestone, the "Seventeen-foot" or "Little Rock" ______________________
Shale, gray to black_________________________________________________
Limestone, different characters, the "Cap Rock"~__ _ ___________________
Shale, variable, some slaty ___________________________________________
Coal, with two seams of clay________________________________________
Fire clay _____ _______________ ______________________________________
Limestone, the "Bottom Rock" _______________________________________
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2-4
12-30
4-10
32
1-3
7
2-4
1-3
2!-3
1-.Q

3t

It will be noted that the " Fifty-foot Limestone," No.9 in the above
section, is the only bed of more than local value f.or . road work, and
accordingly a careful study has been made of the exposures of this
ledge in the area north and northwest of Centerville. A la.rge number
of exposures have been seen, the best being in SWi SWi section 24,
Vermillion Township, where nine feet of limestone is available under
an area of at least 1i acres and is sound and hard, with a French Coefficient of 8.85. The same ledge is available and has been quarried at
several other points. The "Floating Rock" and "Little Rock" ledges
appear and have been quarried in a small way at a number of places near
Centerville, Mystic, and Rathbun.
\ The "Fifty-foot Limestone" appears at. numerous points in the
county besides those north of Centerville that have been mentioned. For
example, it is known to be five feet thick in SWi section 21, Pleasant
Township (T. 68 N., R. 18 W.). In a mine shaft in SEi NWi section
2, Walnut Township (T. 69 N., R. 18 W.) , it is 11 feet thick and 4
feet below the ground surface, though it fails to outcrop nearby. At a
few points in section 31, Independence Township, it appears in various
thicknesses up to 15 feet, but only small quantities are available. In
thi~ locality the stone is shaly and unsound along some of the bedding
planes.
Shale
Appanoose County has for years been the seat of an extensive coal
mining industry. The waste heaps at these mines form an extensive
source of road surfacing material, which has already been widely used
and which shows an important potential value for the future. Mine
dumps with railroad connections are very numerous '; in 1908 there
were 62 of these. The railroad connection to many of these has since
been removed, but nearly all are easily accessible to the public highway.
Smaller dumps are entirely too numerous to mention. Mine slag is
available in every township west of Chariton River and, except possibly '
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for Franklin and Independence Townships, can be obtained in large
quantities. No mines are known in the area east of Chariton River. In
this connection, it must be remembered that this material has a wide
range in quality, and by no means is all of it suitable' for surfa<:;ing,
even on roads of light traffic. .
Sandstone and Conglomerate

Such sandstone as has been found in the county is not well enough
cemented to be of value for crushing and is too fine of grain to be used
as aggregate, except possibly in some of the asphaltic mixtures. Exposures are scattered and for the most part limited to the area east of
Chariton River.
Channel deposits of conglomerate of Pleasanton age appear at a
few ' points in the county. The component fragments of this cortglom- ·
erate consist for the most part of hard and sound gray or white limestone apparently derived from the lower part of the Des Moines series.
Associated with the limestone at many localities are numerous small particles of coal. The fragments are usually but little worn, indicating that
they have not been transported far. They range in size from the lower
limit of visibility up to several inches. The matrix is yellow to brown
in color, of sandy, ferruginous, and calcareous composition, and is in
places well indurated, while at other points it is soft and friable and
breaks down readily under weathering. Though the conglomerate fragments themselves are suitable for concrete aggregate, the widely differing and in.many cases undesirable character of the matrix and the abundant presence of coal particles make the rock of little or no value for that
purpose. For surfacing work it is suitable except those zones which co~
tain but' few limestone fragments and a high proportion of soft easilyweathered matrix. No exposures have been seen where the matrix is
soft enough to be completely broken down in crushing and screening,
so that it might be screened out and wasted, as with sand or clay.
Known deposits of conglomerate in Apparioos~ County are asfollows: in NWi NEi section 26, Pleasant Township (T. 68 N., R. 18
W:), a small quarry recently wOFked for agricultural lime and showing
a bed about 15 feet thick; in. SWi NWi section 1, Taylor Township,
an abandoned quarry exposing a 15-foot bed; and in St SWi section
9, Douglas Township (T. 69 N., R. 17 W.), 14 feet of rather finegrained conglomerate reported by Bain. 7 The writer has not examined
7

Bain, H . F., Geology of Appanoose County: Iowa Geological Survey, Vol. V, p. 394, iS95.
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this last-mentioned deposit, . but the other two show at least several
thousand cubic yards of material available under reasonable stripping.
It should be mentioned here that, in view of the probable great range
in quality of this material within short distances both horizontally and
vertically, careful prospecting by the drill or other means is advisable
before much money is spent on development of it.
Sand and Gravel

The central part of the county has been carefully examined for
sand a.nd gravel deposits, two of which have been found worthy of
mention, as ' follows: south of center of section 29, Vermillion Township, 8,000 cubic yards of gravel suitable for road surfacing; and in
SEi SEi · section 32, Vermillion Township, a large deposit of fine
clayey sand suitable for foundry work or perhaps for a filler in
asphaltic aggregates, underlain by an unknown though prot)ably large
quantity of gravel. It may be that these two deposits are of the same
age, having been laid down in a channel now filled and buried. At
many points in this locality the, till itself shows an un1Jsually sandY':
or gravelly phase; this material compacts under highway traffic to a
hard moisture-resisting surface.
.
No complete survey of possible , sand and gravel deposits in other
parts of the county has been made, and it may .be that such a survey.
would disclose other supplies of value equal to that of those mentioned.
AUDUBON COUNTY

With regard to the presence and availabiliy of road materials Audubon is one of the more barren counties in the state. No exposures of ·
the indurated rocks are known, though it is possible that sand~to~es of
the Dakota stage of the Cretaceous appear at a few points in tlweast
part of the county. The Nebraskan and Kansan ice sheets spread a
mantle of drift over the whole county, though the former is exposed
only along the deeper valleys. Such gravel deposits as appear are within
or upon this drift mantle. Loess covers the drift in all but the most
sharply dissected areas. Alluvial deposits have been formed in the
valleys of the larger streams, but those of most recent age and thus
nearest the surface consist only of clay, silt, or very fine sal).d.
Sand and Gravel

Glacial gravels are perhaps as extensive in Audubon as in any other
county of the Nebraskan-Kansan drift area. About twenty:'five pros-
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GEOLOGY OF. CA$S COUNTY

pects for this kind of deposit, distributed throughout all parts of the
county, have been investigated. Most of .them-have been found to contain no gravel whatever, or to contain such a small quantity as to be
not worth developing. The most valuable are listed below:
NWlSWl sec. 29, Sharon Twp. ___________ -' ________ 6,OOO cu.· yds.
SEiSEl sec. 30, Sharon Twp. ____________ about 3,000 cu. yds. still
SE1SWl sec. 24, Leroy Twp.______________________ l,OOO cu. yds.
NEiSEl sec. 5, Exira Twp. _______________________ l,OOO cu. yds.
SElSEl sec. 7, Exira Twp.________________________ l,500 cu. yds.

available.
available.
available.
available.
available.

The material in these deposits is quite similar, being a brownish ironstained rather clayey gravel, most of it not very coarse and in some
cases grading into a coarse sand. It is suitable for surfacing roads
which carry only a medium or light tra,ffic but is hardly of good
enough quality for heavy-traffic surfacing or for concrete or asphaltic
aggregate.
Soundings for a highway bridge over East Nishnabotna River near
the southwest corner of the town of Exira (sec. 4, Exira Twp.) show
a bed of sand and gravel 10 to 13 feet thick under 15 to 20 feet of soil
and silt. The soundings cover an area 200 feet long and 50 feet wide.
The sand and gravel are underlain by several feet of clay. The presence of such a deposit at this point suggests the possibility of finding
others in the alluvium of this stre(J.m . .Soundings in the alluvial deposits along the smaller str~~s.9f;~ht;.; c~unty show only silt and clay,
with very small amounts ,of sa9d <;>r.gra,;V,el.
,
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CAS.S COUNTY

In Cass County, the bedrock appears only. in the south-central and
southwest parts. A series of limestones and shales well exposed west
and southwest of Lewis may confidently be referred to the middle
portion of th~ Missouri series and probably represents the Oread and
adjacent members of the Douglas stage. Another well-exposed series
of limestones and shales near the southwest corner of Edna Township
also · may represent the Oread and associated beds, though it diffe'rs
somewhat in detail from the sections at Lewi.s. A few scattered. and
very limited exposures northeast of Le~is are likewise provision~lly
referred to the Oread.
:;
A fine-grained yellowish to reddish-brown, poorly indurated san.dstone of the Dakota stage of the Cretaceous system is well exposed near
Lewis and at seve:t;al' other points 'in the south-central and soutl;Lwest
parts of the county. The conglomerate which has been found· assocIated
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with simi'l ar sandstone in Guthrie and Montgomery Counties appears
to be lacking in Cass,
Glacial drift sheets of Nebraskan and Kansan age spread a mantle
over the- bedrock of the entire county, in different thicknesses up to
more than 200 feet. The Nebraskan probably' appears only in the deeper
valle~s, while the Kansan may be seen in almost every square mile in
IOWA GEOLOGICAL SURVEY.
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the county. Post-Kansan loess fohns a veneer a few feet to 25 feet thick
over the glacial drift in all but the most dissected areas.
Limestone

The following rock section seems to be general in sections 8, 17, and
19, Cass Township:
FSST 'INCHSS

10. Shale, drab, clayey, with thin calcareous harder layers ____________ 5h
9. Limestone, somewhat irregularly bedded, with thin shaly partings,
yellowish gray, fine-grained, hard, with a few chert nodules______
8. Limestone, one strong bed, light gray, fine-grained, hard and sound
7. Shale, drab to dark gray _____________ -------------------------6. Limestone, in three beds separated by shale seams l "inch to 3 inches
thick, very dark gray in color, fine-grained, very hard, with
numerous large nodules of dark colored cherL___________________
5.
buff to drab ___________ _________________________________ .
4. Limestone, gray, fine-grained, hard_---------------------------3. Shale, drab, with 2 feet of very dark gray shale near the top______
at and below river level
at southwest
corner section
2. 17;
Unexposed,
______
_________ ______________
about ______________________
~hale,

~

1. Limestone, hard, in several beds separated by seams of softer
material, gray, somewhat granular or sandy. Known· only from
bridge soundings at southwest corner sec. 17_____________________

2-3
1
1

2
3

2-3
2-3
6
3

4
6

7+

The whole of this section is now known only at southwest corner, section 17, but the middle members appear also in NE! NEi section 19,
and at two points in the Si section 8. On account of abruptly increasing overburden, Nos. 6, 8, and 9 are unavailable for quarrying except
in small quantity. Number 1, being below river level, likewise can be
worked only with difficulty .
.Beds apparently the equivalents of Nos. 6 to 9 of the foregoing section have been uncovered in a new channel of Nishnabotna River in
NWi NWi section 15, Cass Township, but are there also unavailable
except in very small quantity. Tilton 8 has reported sections in NWi
and in NEi NEi section 9, Cass Township, that are believed to include beds from the same horizon. From his descriptions it is obvious
that nothing is now available at these two points, though at the latter
there has been some quarrying in the past.
.
The following section has been worked out in a test hole and along
a small ravine west and southwest of the Weeks quarry (Fox quarry
in the older geological reports), in the NEi SEi section 36, Noble
Township:
25.
24.
23.
22.

Limestone, buff ______ _________ ___________________________ ________ _
Shale _________________ ____________ _________________ ______________ _
Limestone, shaly, yellowish gray ____________________________________ _
Shale, green _______________________________________________________ _
~

~

FSST

4

10i
i
4

8 Tilton, John L. , Geology of Cass County : Iowa Geological Survey, Vol. XXVII, pp. 192, 193,
1916.
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21..
20.
19.
18.

Shale, black __________________________.______________________________
Limestone, hard, sound, fine-grained, one strong ledge________________
Shale ______________________________________________________________
Limestone, interbedded with thin, irregular seams of shale totaling perhaps 15 percent of the member. The limestone is hard and sound ________
17. Shale
Limestone,
crowded with fusulinids,____________________________________
hard and sound____________________
16.
__________________________

15.
14.
13.
12.
11.
10.
9.
8.
7.
6.
5.
4.

Limestone,
massive,
hard, sound, crowded
with segments
of crinoid
stems
Shale
----__
_______________________
__ _______
____ ___________
______
___
Li!Oe~tone,
bluish
gray, hard and _____________________________________
sound, contains numerous segments of
crInoId
stems
__________________
Shale ______________________________________________________________
Limestone, drab, hard and sound__________ ___________________________
Shale ____________________________________________________________
Shale and sandstone _____________________ ____'________________________
Shale _________________ : ____________________________________________ .
Limestone _______________________________________ ___________________
Shale _______________________________________________
Limestone _________________ _______ ____ _____________ ___
Shale ______________________________________________________________
~ _

~ ______________

~_____________

3.
------------------------------________
____________________
2. Limestone
Shale ______________
________________________________________________
1. Limestone ____________________________________________ ______________

3
4
1
4
21
22
1
2
2
2
4
4

I!
!
1

!

1
12!
?

Numbers 15 to 20 inclusive of the above section constitute the only
horizon of value, and these are the beds at one time worked in the Fox
quarry and across the road to the east, in NWi SWi section 31, Edna
Township, the old Phelps quarry. At the latter point, there is a tendency for Nos. 15, 16, 17, 18, and 19 to coalesce into a zone of irregular
lenses or lumps of hard, sound limestone separated by soft shaly part. jngs which in the upper part of the zone are thicker ::tnd more numerous.
Number 20 and the limestone portions of Nos. 15 to.19 are suitable for
concrete aggregate or surfacing stone. The strata at this point dip to
the southwest, and overburden 'on the usable ledges increases abruptly,
but it appears that by working a long narrow strip along the edge of
the hill, 10,000 cubic yards or more might be obtained under an overburden nowhere more than 25 feet thick. At the old Phelps quarry
IlPproximately equivalent quantities are available.
Along West Nodaway River for one or two miles both east and west
from the location just mentioned a few scattered outcrops show beds that
apparently are equivalent to members of the preceding section. At no
point, however, a,re the beds as well exposed or as easily available as in
the two locations mentioned.
The' favorable situation at Atlantic with regard to rail connections
calls attention to the possibility of mining the deeply buried limestone
ledges from a vertical shaft. The only information. at hand which bears
on this possibility is a record of a deep well boring near the depot,
which penetrated a IS-foot ledge at 200 feet depth.

..
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Sandstone

As was mentioned previously, the Dakota sandstone appears at
numerous points in the south-central and southwestern parts of the
county. It is 'available at several places in considerable quantity. However, it is too fine of grain to be broken down and used as aggregate,
except possibly with a coarser aggregate in the asphaltic mixes, and it
is not well enough indurated to be crushed and handled as crushed
stone for surfacing or concrete work.
Sand and Gravel

A rather comprehensive survey of the glacial gravel deposits i'n this
county has failed to show any of large size. The most valuable ones '
discovered are as follows:
NEiSWi sec. 7, Noble Twp., 2,000 cu. yds. available.
NEiSEi sec. 2, Grant Twp., 600 cu. yds. available.
NEiNEi sec. 29, Union Twp., SOO cu. yds. available.
NWiSEi sec. 32, Bear Grove Twp., 450 cu. yds. available.

The material in these deposits is all quite similar, with 70 to 80
percent passing the No.4 screen, and 7 to 12 percent of silt and clay.
In addition to these three, some 45 other gravel prospects, in all parts
of the county, have been investigated.
In the vicinity of Lewis the valley of East Nishpabotna River is
notably constrict~d by the presence in its sides of beds of Pennsylvanian
shale and limestone and Cretaceous sandstone which have offered
cJ
strong resistance to .erosion processes. In the wider valley immediately
downstream from this constriction, deposits of clean sand and fine
gravel have been laid down, and . some of this is available and even
now is being utilized. About one mile west of Griswold (NEt NEt
sec. 12, Waveland 'Twp., Pottawattamie County) a small pump in
the river channel works a IS-foot bed of clean material with about 90
percent passing the No.4 screen. Though the sand part of the matet:ial
is rather fine, it has a ready market for local concrete work, for which
it seems to be satisfactory. Well data nearby indicate that the bed
extends beneath the bottomland on several acres to the west, under 15
to 20 feet of overburden. A bridge sounding near the center of the
west line of section 16, Cass Township, .Cass County, shows seven to
nine feet of sand and gravel under about six feet of overburden. The
area occupied by this deposit is not known. It is believed that systematic
search in the bottomlands between Lewis and Griswold might reveal
other supplies of simi!ar nature.
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CLARKE COUNTY

Strata of the Des Moines seri.es ,.fC?rm the country rock in the northeastern one-third of the county but are exposed only at very rare intervals and even there to an extremely limited extent. In the remainder
of the county the uppermost consolidated rock is referred to the Missouri series. Exposu'f"es are few and positive correlations thus
difficult to work out, but study of the local data and comparison with
the sequence in the adjoining counties of Madison and Decatur in~icate
the succession and probable thickness of the members of the Missouri
series to be about as follows:
VVinterset lirnestone _______________________ ______________ ______ 12
Galesburg sha1.e ______________________________________ ~--------10
Bethany Falls Iirnestone _______________________________________ 16
Ladore shale ___________________________ ______________________ 21
Hertha Iirnestone __________________ .: ___________________ :.. ______ 14

,,
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Upon the indurated rocks, the Nebraskan and Kansan drift sheets
are found in a mantle ra~ging in thickness up to about 200 feet. Positive
reference ,of most ' 'o f the exposures of glacial materials in the county
to one or the other of these drifts is usually difficult or impossible; however, Kay's studies 9 have indicated that the outcroppings in the lower
slopes bordering a few of the deeper: valleys are probably Nebraskan,
while those in the higher uplands are Kansan. Loess is present at the
surface in the less dissected upland areas, 'but its thickness is probably
nowhere more than a few feet, and the areas where it has escaped removal bi erosion are small.
Limestone

The Hertha, Bethany, Falls, and Winterset limestones are known
to outcrop in the county, most of the exposures being in the north part
of Franklin and Green Bay Townships, the north part of Washipgton
Township, and the northeast part of Ward Township, extending a
short distance into adjac~nt parts of W~shington and Osceol~ Townships. The Hertha limestone, as identified here, consists of two lime.stone members separated by a heavy bed' of shale, and is not known
to be available by stripping except in very small quantity. The Winterset has not been found to outcrop in its full thickness at any point in
the county, but the lower portion of it, much weathered, appears 'in
conjunction with the Bethany Falls limestone in NEi NEi section 11,
Ward Township. The Bethany Falls is .reported to outcrop in
NEi SWi section 14, Green Bay Township, but the exposure there is
limited and now much obscured, and definite information as to availability of the stone is not at hand.
The only locality in Clarke County where limestone is now well exposed and easily available for quarrying is in sections 1, 2, 11, and ]2,
of Ward Township. The Bethany Falls limestone forms there an escarpment along both sides of the valley of Squaw Creek and the lower
courses of its tributaries, and it 'is available by stripping in considerable
'qu,a ntity at several points. To the southwest it passes from (sight beneath the bed of Squaw Creek and its tributaries, while to the east in
section 6, Osceola Township, it has apparently been removeci by prePleistocene erosion. The following is a composite of two sections of the
Bethany Falls, one near the center of SEi section 2, and ,the other onefourth mile east of northwest corner of section 12.
9 Kay, G. F ., and Apfel, Earl T ., The Pre-Illinoian Pleistocene Geology of Iowa: Iowa Geo'
'
logical Survey, Vol. XXXIV, p. 207 , 1928.
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8. Limestone, of granular texture, sound and hard. Not usually well
exposed and believed to be missing at many points as a result of
pre-Pleistocene erosion _________ _______________________
7. Shale, calcareous _________________________________,____ _____ .J ___
6. Limestone, gray, hard and sound, in thin and rather wavy ledges,
with three or four shale seams totaling perhaps 2 inches in thickness
5. Limestone and calcareous drab shale. About one third of the member, mostly in the middle part, is hard and sound gray limestone__
4. Limestone, gray. A 4-inch zQne near the middle and a 2-inch zone
at the bottom are brown, soft, and unsound, but the remainder is
gray, hard and sound____________________ _________ _______ ______
3. part
Shale,_____________________________________
drab to buff, calcareous and hard, especially
in the middle_
___________________
~

~_______

4
1

3

3!-4
3
2

2

gray, medium grained, hard and sound, in several reg- 3-3!
2. ular
Limestone,
beds _____________________________________________________
1. Drab shaly limestone grading into calcareous shale_.:'_____________ 2+

Bed No. 1 of the foregoing section represents the uppermost member
of the Ladore shale.
Tests on the limestone members of the Bethany Falls in this county
show that it is suitable for road surfacing or for concrete aggregate,
if we except zones such as those noted in the section just given. It is
now being worked for these purposes and also for agricultural lime by
the Clarke County Lime Co., east of the northwest corner section 12,
Ward Township. Their plant is of s~all capacity and may be characterized as being of the semiportable type. Other quarries have operated in this vicinity in the past.
Sand and Gravel

A comprehensive survey of all known gravel and sand prospects
within the glacial deposits of the county has been made. While it is
realized ·that such a ' survey can never be complete - that with the
passage of time additional possibilities will always continue to be discovered - it is nevertheless believed that the best-known and most
accessible deposits have all been investigated. Some 45 prospects, located in various parts of the county, have been examined. Most of them
are found to be too small to be worth opening, but two exceptions are
noted, as follows: In NEi NEi section 22, Knox Township" some
2,600 cubic yards of gravel suitable for road ' sur!acing but with too
high a clay content for concrete aggregate is available. Near the north
quarter-corner of section 23, Fremont Township, abOut 11,000 cubic
yards of similar material may be obtained.
Alluvial deposits are not extensive in Clarke County, as all of its
streams rise within its borders and none attains large size. Such deposits as are found are derived from the glacial materials and thus
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consist almost entirely of silt or fine sand. Small short streams of high
gradient that cut through . unusually sandy or gravelly zones of the
drift may carry small quantities of sand or gravel, but definite locations
of any outstanding examples of such streams are not known.
DAVIS COUNTY

The formations of the Mississippian system underlie all the county
but are exposed only in a small area bordering the valleY'of Des Moines
River and the lower courses of its tribut~ries in sections 2, 11, 12, an.d
IOWA GEOLOGICAL SURVEY.
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13 of "Salt 'Creek Township. Exposures in these localities represent the
St. Louis ,limestone and probably also the, Ste. Genevieve. With the
exception of this small area, the bedrock of the whole county is referred to the Cherokee stage of the Des Moines series, im4 it consists
principally of shale, with subordinate amounts' of sandstone and a few
thin beds of dark-colored limestone. As is usual in the lower portion"
of the Cherokee stage, the 'deposits are lenslike in character, and
individual beds show such diffe~ences horizontally as to make exact
correlation of the various exposures difficult or impossible. Known
outcroppings of any consolidated rock are limited to the three townships of Salt Creek, Lick Creek, and Soap Creek.
Glacial drift of Nebra,skan and Kansan ages mantles the bedrock in
various thicknesses up to 300 feet. The Nebraskan appears only along
the lower sides of the deeper valleys, while the Kansan 'constitutes the
higher upland slopes. A rather heavy clay, much of which may
be Kansan gurilbotil, forms the surface soil in the less dissected
intei-stream areas;'''while flear the majo( valleys it has be~n ~argely remove.d by, Te~ent erosion. Except in the valley of Des Moines River,
alluvial 'deposits ,are small and consist almost entirely of silt or stlty
fine sand.
,' , "
.'
'Limestone--

Along Vesser Creek and the lower course,s' of, some of its tributaries
in' N t section 13, Salt Creek Township, are, numerous exposures of
limestones with .associated soft yellow sandstones. The complete succession of beds "ean 'not be made o~ton anyone point, but it appea'rs;,
that the St,e. Genevieve and Upper St. Louis limestdn'es are represented. ,
The Upper St. Louis consists almost entirely of limestone, some wellbedded and ranging in grain from fine to coarse, and some brecciated
or conglomeratic. The Ste. Genevieve appears to be composed of soft
sandstone in ' the lower part and fine-grained limestone in the upper
part. The total vertical range of ,the exposures is' about 35 feet, and
moderate quantities are available by stripping. All of the limestone is
suitable for road surfacing work, and the major part is probably satisfactory as a source of concrete aggregate.
In the bluffs bordering the valley of Des Moines River in sections
2, 11, and 12 of Salt Creek Township are scattered and limited exposllres of beds similar to those just described. The bed of the river in
this part of its course seeJ;11S to consist almost entirely of solid lime-
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~tone, which is locally ' covered with a thin bed of boulders; gravel, or
sand.
A 4-foot ledge of black carbonaceous limestone of Pennsylvanian age ·
overlies a coal seam which outcrops in the north bluff of Soap Creek
near the point where it crosses the north line of section 6, Salt Creek
Township. A test shows the material to be hard and sound. Only very
limited quantities are available by stripping, while the thinness of the
ledge makes mining rather expensive. An argillaceous limestone, or
"cement rock;" which appears in the same vicinity is unsound and thus
not satisfactory for road or concrete work, though its chemica:! composition indicates that a fair grade of natural cement might be made
by burning it.
I '
.
.
.

Shale and Sandstone

The Pennsylvanian shales, which appear in anumber of places in the
north part of the county, are of no value for road work unless burned,
as in a coal mine dump. There are a few coal mines near Laddsdale
and Carbon, but .they are small and their refuse piles offer only very:
limited quantities of surfacing materials.
Sandstones of the same age have been quarried in a small way in the
area nort,h and northeast of Belknap, but no beds sufficiently indurated
to be of value for crushing and available in any workable quantity are
known.
Sand and Gravel

No sand or gravel deposits within or upon the glacial till are known
t.o be exposed in this county. This does not necessarily imply that none
such is · present. It is b"e1ieved that if the ' same careful ' search were
made in Davis as has been made in some of the other counties of southern Iowa, a number of sand or gravel pockets would be found, most of
. them small, but a few,· perhaps, of usable size.
With the exception of Des Moines River, alluvial deposits of sand
or gravel occur only in the beds of a few small streams of high gt:adient
that may be actively cutting in sandy or gravelly zones of the glacial
drift. Definite locations of any such small streams are not known. Material supplies originating from them would necessarily be of very
smail size.
A survey of.Des Moines River channel from Des Moines to Keokuk
reveals only two bars in Davis County, one in NWt SEt section 2, and
one in NWt NWt section 12, Salt Creek Township; both on the north-
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east side of the river. Both of these bars are low, rising not over one
foot above, ordinary low water level. The upper one extends ov:er 3 or
4 acres and the lower one over two acres. Both show fine gravel and
coarse sand at the upper end, gradipg to a medium or fine sand at the
lower end.
DECATUR COUNTY

The beds of the Des Moines series underlie the whole of the county
and are found next beneath the unconsolidated materials in the eastern '
third. In 'the west two thirds they are overlain by the alternating limestones and shales of the Kansas City stage of the Missouri series. All
of the Kansas City stage, except possibly the Chanute and lola members, appears within the county, mainly along or near Grand River.
The Bethany Falls, Winterset, ~nd DeKalb limestones outcrop extensively and in places form conspicuous rock, bluffs.
,
Upon the bedrock is a mantle composed of the Nebraskan and Kansan ,glacial drifts and of various thicknesses up to, about 300 feet.
Though differentiation between the two is often difficult, it may be
said that the Nebraskan ,appears only in the lower slopes of the deept;r
valleys, while the Kansan is present on the upper slopes and in the
h'i gher uplands. Loess forms a veneer a few feet' thick in the less dissected areas, while near the major valleys it has been very largely
removed by recent erosion.
.
Limestone

The succession of the various members of the Kansas City stage of
the Missouri series has already been given, in Chapter II of this
report. A large amount of work has been done on the stratigraphy of
the Missouri series in the county; but so many of the outcroppings lack
continuity, and the various formations are so similar to each other in
general character that positive correlation between all of the exposures
is still incomplete. The correlations given in this chapter are the best
that can be made on the basis of available information. '
The Hertha and Bethany Falls limestones appear at a number of
points in western Morgan and eastern Hamilton Townships, in the
southeast part of the county. As this territory is at some distance from
either railroad or main highway, no careful study has been made. Information at hand indicates a maximum exposed thickness of about five
feet, while two test samples show a hard and sound stone, suitable for
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aggregate or for surfacing work. Quantities of 1,000 cubic yards or
more are available by stripping, principally in sections 12 and 13 of
Hamilton Township' and sections 15 and 17 of Morgan Township.
Near Davis City are a number of good exposures and several old
quarries. None of the quarries is now being operated, though one has
been worked as recently as 1929. Nearly all of the prominent exposur~s
may be referred to the Bethany Falls or to beds immediately above or
IOWA GEOLOGICAL SURVEY.
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below. The following section, in the quarry near north quarter-corner
of section 10, New Buda Township, is typical:
9.
8.
7.
6.
5.
4.
3.
2.

Limestone, gray, hard and sound ______ -, ____________.___,_____ .:.___
Shale and clay________________________________________________
Limestone, gray, hard· and sound________________________________
Shale and clay _________________________ -------------------~--Limestone, gray, hard and sound ________________________________ ·
Limestone, similar to No. 5-------------------------------- 7 - Shale seam, wavy ________________ ---_0_---------------------Limestone, in several beds which are persistent but range . in
thickness from a few inches to a foot or more. The total thickness
of the ledge runs nearly uniform. Between the beds are very thin
zones of soft unsound marly limestone which undulate but pursue
a general
horizontal course. The limestone is gray in color and
sound
________________________________________________________

FJ>J>T INCHJ>s

2
1
1
1
1
2

11

8

5

1. Shale, gray and yellow above and black below___________________ 2

l'

2
2

1
3
4

2

Number 1 is the uppermost member of the Ladore shale. The lower
part of the Ladore may be seen in the creek bank below, and Bain
has stated 10 that the Hertha (Fragmental) limestone at one time appeared in the bed of the creek beneath. A~ far as is now known, the
Hertha is not no~ exposed at this point. The Bethany Falls here passes
back beneath a low broad ridge and is shown by test holes to be available on an area of about 6 acres under a maximum overburden of 15
feet. The Winterset is reported to outcrop farther upstream, but details
. as to its character and thickness are lacking.
In the central part of section 35, Burrell Township, the Hertha has
a thickness of 6 feet and the Bethany Falls has a thickness of 12 feet.
The latter is available in considerable quantity near the center of the
NWi section 35.
Exposures along Grand River are numerous and for the most part
extensive between. Davis City and the State Road bridge west of De:.
catur. Beyer 11 publishes a section' on Pot Hole Creek (sec. 29, Burrell
Twp.), in which the Hertha is given a thickness of 4 feet, and the
Bethany Falls from 6 to 10 feet, while he reports 12 the Winterset as
appearing farther upstream with a thickness of 15 feet. The Hertha
and Bethany Falls members are well exposed along a small creek run. ning s09th through .sections 9 and 16 of Burrell Township. In sections
7,8, 17, and 18, erosion has been especially active and both the Bethany
Falls and Winterset members are well exposed under light cover, witb
large quantities available. In this locality a part of the Bethany Falls
shows the nodular or fragmental appearance which characterizes it at
Bain, H. F., Geologr. of Decatur County: Iowa Geological Survey, Vol. VIII, .p. 280, 1897.
Beyer, S. W., and Wright, H . F ., Road and Concrete Materials in Iowa: Iowa Geological
Survey, Vol. XXIV, p. 214, 1913.
.
12 Beyer\ S. W., idem, p. 215 .
'10
11
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Bethany, Missouri. South of the highway bridge in NWt section S,
Burrell Township, are 'o ther exposures an<;l an old quarry. In SEt SW t '
section 32, Decatur Townsh.ip, 1s a limesto'ne, probably· the Bethany
Falls, about 20. 'feet in total thickness (inc1~ding five feet of shale in
four beds), wlii~J1 ' is"now beiiig :worked. Figure 1 is a view of the

FIG. , 1. -

Sargent quarry , in section 32, Decatur Township, Decatur County.

quarry here. Sim'ilar quantities have been found to be available 111
SEt SWt section 30, Decatur Township, and NWt NEt section 29,
Decatur Township, both of these deposits being apparently referable
to the Winterset, which is about 15 feet thick. At any of these locations mentioned the rock is easily available, and quantities up to 1O,OOO
cubic yards or more can be obtained under not more than 15 feet over'burden. The rock is for the most part hard and sound and suitable for
aggregate or surfacing material; on the other hand, the presence of
shale beds and thin zones of shaly unsound limestone between the,
ledges of harder limestone must be reckoned with.
On the lower course· Of Elk Creek, from its mouth as far west as
section 34, Grand River Township; are other good exposures. The
Bethany FaIrs, Winterset, and DeKalb limestones are represented,
though the former appears only In the lower slopes along the last mile
or so of the creek's course. The Winterset is well exposed downstream
from SWt section 35, Grand River Township. The follQwing section
of it in SEt SWt is typical:
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11. Clay, glacial and residuaL_____________________________________
to. Limestone, yellow, weathered, has a somewhat earthy appearance.
Contains several thin seams and zones of shaly material totaling
perhaps 10 percent of the member ________________________ ~ -----9. Limestone; yellowish gray, medium grained, massive, hard and
sound, fossiliferous____________________________________________
8, Shale, drab, calcareous, soft __________________________________ _
7. Limestone, hard and sound, gray, medium grained, fossiliferous, one
bed when unweathered. With a thin discontinuous layer of chert
nodules near the middle________________________________________
6. stone
Shale,_________________________________________________________
drab, calcareous, the lower part grading into a shaly lime5. Limestone, gray, weathered drab, fossiliferous, hard and probably
sound except for upper 4 inches, which is shaly and unsound. In
several regular beds up to 6 inches in thickness__________________
4. Limestone, similar to the above but somewhat more shaly and
possibly unsound. There is no definite bedding plane either at the
top or bottom of this member ______________________ __ __ :_______
3. Limestone, hard and sound, gray, medium grained, fossiliferous,
in several beds up to 1 foot in thickness. A few small nodules of
dark colored chert are noted in the lower part__________________
2. Shale, gray to black, ca1careous_________________________________
1. Unexposed to low water level in Elk Creek. Probably shale______

FEET INCHES

3

6

3
2

2
2

8
6

2

6
8

4
2
5

6

Numbers 1 and 2 represent the Galesburg shale, while the remainder
of the section is referred to the Winterset. The exposure is almost continuous in the bluffs in St section 35, and large quantities are available.
The limestone is all suitable for surfacing material (for which purpose some 28,000 cubic yards was removed in 1931 and 1932), and
most of it is satisfactory for aggregate. The upper part of the Winterset appears and is available in moderate quantity at other points
farther downstream; in Et section 2; NEt section 11; along the north
line of section 12; and at various places in Et section 12, all in Bloomington Township; and in Wt section 7 and NWt section 18, Burrell
Township.
The section previously given may be seen south of center section 2,
Bloomington Township, where it is overlain in ascending order by 15
feet of dark gray calcareous shale with a 6-inch ledge of dark gray
limestone in the lower part and by four feet of limestone in two ledges
with a shale parting between. The shale is evidently the Cherryvale,
and the limestone is the lower part of the DeKalb. The limestone is
available in small quantity here and again farther upstream where it
forms the bed of Elk Creek south of center NEt section 34, Grand
River Township. A detailed section of it at that point is as follows:
4. Limestone, dark gray, hard and sound, fine-grained, with an almost
flinty texture showing on weathered surfaces _________ __________ _
3. Limestone, gray, fairly hard, but shaly and probably unsound,
fine-grained, with numerous shale pockets______________________
2. Shale, yellow to gray, sofL____________ __ ___ __ _____ ____________

to

7
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1. slhferous
~i~estone, ___________________________________________________
gray to . blue, hard and sound, medium-grained, fos-_

8

A section in the' bank of the creek a few hundred feet sou~h shows in
ascending order above the top of the foregoing, about 5 feet of shale,
1 foot and 8 inches of limestone, 3 feet and 6 inches of gray shale, and
about 5 feet of limestone interbedded with some shale. A !pore detailed
section of this upper limesto~e and overlying beds has been obtained in
SEi NEi section 34, as follows:
6.
5.
4.
3.
2.
1.

Shale, drab ________ _______ _______________________________________ ___ _
i,imestone, soft, shaly ___,______________ _______________ _______ _______ _
Shale, gray ____ ___________ _____________ ____________________________ _
Limestone, gray, medium-grained, fossiliferous, hard and sound _______ _
Shale, drab; about _______ __________ ______________________________ _
Limestone, similar to No. 3 _____________________________________ .:. ___ _
~

~

FEET

2
~
~

3

~

1

All of these strata are referred to the DeKalb. A few thousand cubic
yards of the limestone (Nos. 1 and 3 of the foregoing section) is available at this point. The DeKalb again appears and is available in limited quantity near and south of center section 36, Grand River Township.
In the vicinity of DeKalb Station a complete general section of the
beds has been worked out, as follows. Thicknesses are averages.
FEET INCHES

13. Limestone, impure, hard, fine-grained, light gray when fresh but
~eatlrers rapidly and deeply to yellow. With numerous small
crevices and cavities filled with drab shaly or marly material. Exposed in this thickness ____________________ .:_____________________
12. Shale, drab, calcareous_________________________________________
11. Limestone, hard, crystalline, gray, weathers brownish, probably
one bed when fresh. With numerous small fossil forms___________
10. Shale, drab, calcareous, at some places a shaly unsound Iimestone__
9. Limestone, hard, crystalline, gray, we'athers brownish, one bed
when unweathered. With numerous small segments of crinoid stems'
' and other small fossils________________________________________
8. Shale, drab, calcareous, the lower part grading down to shaly and
probably unsound limestone crowded with fusulinids______________
7. Limestone, gray, hard, crystalline, the upper part crowded with
fusulinids. One bed ___________________________________________ _
6. Shale, drab, calcareous, the lower part grading below to a shaly
unsound Iimestone ____________________________________________ _
, 5. Limestone, gray, hard, crystalline. The lower part strongly fossiliferous, with segmepts of crinoid stems and other small forms______
4. Shale, drab, calcareous, grading down to shaly un~ound Iimestone__
3. Limestone, dark gray, hard, crystalline. In beds of ' different thicknesses, fossili ferous. Certain beds show a" pronounced tendency to
weather out in large cubes______________________________________
2. Shale, drab above and gray below______________________________
1. Shale, dark gray to black, fissile. Exposed in this thickness______

3
9
1
8

9

5
9

1
3

2
3

6
1
4

5
10'

, About 1i miles southwest of DeKalb an imperfect exposure near
an abandoned quarry shows some seven feet of limestone, which, for
lack of intervening outcrops, can not be certainly correlated with the
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strata listed above. The beds seen there are described as follows: The
lower two feet is a light-gray hard fine-grained limestone traversed
by numerous cracks and with small cavities filled with a drab marly or
shaly material ; the four feet next above has a nodular or conglOmeratic ·
appearance and consists of small pellets of the same hard fine-grained
limestone imbedded in a matrix of the same shaly material; above this
are indications of a 6-inch ledge of limestone, gray weathering yellow,
hard, crystalline, and fossiliferous. The lower two feet of the above
strongly suggests No. 13 of the general section, but the exposure is
too much limited and at too great a distance from the other outcrops
to make this relationship certain.
With the exception of Nos. 1 and 2 of the general section, all of
tl)ese strata are referred to the DeKalb. The succession of beds is in
general similar to that west of Decatur, though the limestones are
thicker and more numerous. The upper members of the general section
appear in the bluffs east of Long Creek in NEi NWi section 28, and
SEi SWi section 21, Long Creek Township, while the whole section
may be seen in and near the west bank of the creek nearby. The upper
members again appear along the north half of the west line of section
28. Limited quantities of rock are available in SEi SWi section 21, .
SWi NWi sectio~ 28, east of the creek, and near west quarter-corner
section 28, west of the creek. The previously mentioned exposure Ii
miles southwest of DeKalb (east of SW corner .section 29, Long Creek
Township) might also be worked for a limited quantity. It will be noted
that the number and thickness of shale seams separating the limestone
beds make hand working of any quarry necessary in .order to produce
satisfactory aggregate,
or even surfacing stone.
.
Beds which apparently are the equivalents of the upper meni.bers of
the preceding general section are well exposed in the bluffs south of
Grand River at various points in sections 1 and 2, Grand River Township. Only limited quantities are available. The following is a typical
section (N! NEi section 1) :

.

4. Limestone, gray, .hard, somewhat irregularly bedded. The upper part has
a distinct nodular or conglomeratic appearance ____________________ ____ _
3. Shale, drab ______________________ ____________________________ -------2. Limestone, one bed, gray, hard and sound, medium-grained, breaks· o(t
in large oblong blocks, and is conspicuous in the exposure _____ ________ _
1. Shale, dark gray to black ___________________________________________ _

6
2

H
2

The following section is general on Sandy Creek west of Westerville:
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7. Limestone, one bed, yellowish, fine-grained, in places somewhat soft and
shaly, shows a nodular or finely conglomeratic structure _________ ~-----6. Limestone, yellowish gray, medium hard, crowded with fusulinids ___ ':' ___ '
5, Unexposed, about ______________________________________________
4, Limestone, gray, medium-grained, hard, sound, usually in three strong
ledges separated by very thin shaly partings, The lower and middle parts
are crowded with fusulinids, the upper part less so. Other fossil forms
also are numerous___________________________________________________
3. Shale, drab above, dark gray be1ow __ .,. _______________________________
2. Shale, dark gray, calcareous, with several tHin beds, or lenses, none more
than' 3 inches thick, of dark-gray hard shaly limestone_________________
1. Shale and limestone, interbedded in about equal proportions ________,_____
~_____

Ii
2

i

31
6
61
2

Beds Nos. 4, 6, and 7 of this section will yield small quantities of stone
in SWt section 21, and SEi section 20, Richland Township. The succession appears south of the town of Grand River (SEi sec. 33 and
SWt 'sec. 34, Richland Twp.), but the limestones are there almost
'entirely unavailable for quarrying.
A succession of strata in the west bank of' Grand River at Westerville (SW i NEi sec. 21, Richland Twp.) evidently lies just below
the beds of the foregoing section, as follows:
5. Not well exposed. Signs of fusulina limestone at the top and of dark
gray shale at the bottom; abouL _____________________________________ _
4. Limestone, one or two beds, dark gray, medium to fine 'grain, fossiliferous,
hard, sound, a strong and persistent ledge ____________________________ _
3. Limestone, two or three beds, dark gray, medium to fine grain, more
' shaly than the member above. Divided by irregular seams of shale so
that it weathers out in lumps about 4 inches jn diameter _______________
2. Shale, drab above, dark gray below ______ ,_________________ .:___________
1. Unexposed, to low water in Grand River, about__ ______________________

7

1
2
8

None of the limestone beds here is thick enough to be of any value for
quarrying, except in very small quantities.
Sand and Gravel

Deposits of sand and gravel within or upon , the glacial drift are
known in this county, and a few have fairly large size, though most of
them are unavailable. Most of those which have been discovered
are at low enough lev:el to be probably of Nebraskan age; this
'fact indicates a condition similar to that in Union county, where study 18
of the gravel deposits has shown them to be of that age. These glacial
gravels show a large range in grading and nearly all contain enough
clay and soft stone to preclude their use for concrete aggregate. They
are, however, often found to be usable for road surfacing. The most
important deposit, considering the amount of gravel available is in
SEi SEt section 23, Burrell Towns?ip, where 5,400 cubic yards can
1 8 Kay G, F" and Apfel, Earl T ., The Pre-Illinoian Plestocene Geology of Iowa: Iowa Geological Survey, Vol. XXXIV, 1928,
, '
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be obtained. Open pits in NEt NEt section 28, Center Township, and
in SWt SWt section 22, Richland Township, are now almost entirely
worked out. It). the SEt NWt section 35, Burrell Township, the bulk
of a promising deposit lies beneath a cemetery. A terrace area of about
two ~quare miles extent in sections 1 and 2, New Buda Township, is
apparently all underlain at an average depth of 20 feet by a 5-foot bed
of coarse sand and fine gravel. This sa~d is, however, nowhere availble under moderate stripping.
Besides the above, some twenty other gravel prospects have been '
investigated but not found to be worth opening. A careful visual survey
of the bluffs bordering the valley of Grand River throughout its course
in the county, and of Elk Creek from its mouth to ' section 34, Grand
River Township, has disclosed a few possible sites for further examination, but none of these appears to be especially favorable.
Sand and gravel supplies of alluvial origin' are not as a rule very
extensive in this county. The larger streams have reached such a stage
of maturity as to carry only silt and fine sand. However, a number of
the medium-sized and smaller creeks have cut rather deeply into the
glacial drift and a few of them into the underlying limestones, and they
have accumulated along their courses bars of sand, gravel, and broken
stone, in some places in fairly large amounts. Such an instance is seen
in a small west-flowing creek on the ' south line of section 21, Eden
Township. This stream, though very short, has cut through the Kansan
drift down to a persistent layer of sand and gravel about one foot in
thickness, probably of Aftonian age. During flood tirpes, therefore, it
carries considerable quantities of clean sand and a little gravel. Sand
was formerly hauled from here to Blockley and there loaded on railroad
cars and shipped out at the rate of three or four carloads per week. A
typical small creek which deposits quantities of broken rock with the
sand or gravel is that which runs southward through sections 9 and 16
of Burrell Township to join Grand River near the southwest corner
of section 16. Other small creeks in the county, though perhaps not
carrying as much material in proportion to their size as do the two
mentioned, still have available deposits of clean sand and gravel that
might be used for small improvement projects.
DES MOINES COUNTY

The greater part of the exposed consolidated beds in Des Moines
county may be referred to the Osage group of the Mississippian sys-
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tern. The Kinderhook group appears in the lower bluffs and probably
underlies the Mississippi valley fiats north and south of Burlington.
The Warsaw and Spergen formations and the St Louis limestone
occupy perhaps 30 square ' miles and are exposed in limited measure
northwest of Augusta, where they are overlain by a few small out,liers of Pennsylvanian strata, with a total area of perhaps 5 square
miles. However, the best known 'and most conspicuous outcrops are
of the Keokuk and Burlington limestones of the Osage grou'p. The
IOWA GEOLOGICAL SURV.ljY.
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Burlington takes its name from the city of that name, where it is easily
accessible and where it was first studied.
Upon the indurated rocks is spread a mantle of glacial drift of various thicknesses but probably in very few places exceeding 100 feet. The
surface drift is of Illinoian age, while Kansan and Nebraskan deposits
lie beneath and are exposed in some of the deeper valleys. Loess overlies the glacial deposits on the flat uplands, but in the rougher areas
near the larger streams it has been for the most part removed by
recent erosion. Its, thickness is almost nowhere more than 10 feet. The
alluvium along most of the streams is of recent age and in ~any cases
is being deposited even now. That of Mississippi River is an important
source of road or concrete materials as will be explained later.
Limestone

Mississippi River Bluffs. - Rock forms the main part of the Mississippi River bluffS' from the north county line south about' eight miles
(to sec. 12, Benton Twp. ), and is exposed back to the west along the
lower courses 'of the small tributary creeks. At many points only
weathered material appears at the surface, but the fresh rock is found
just beneath. 'The following section, obtained in SEi section 11, Huron
Township, is typical for the north end of the area:
FEET INCHES

13. Limestone, very coarse-grained, granular, strongly crinoidal, crumbles easily, with 9 inches of shale near the middle ____ :...____________
12. Shale, yellow _________________________________________________
11. Limestone, brown, very sofL__________________________________
10. Limestone, coarse-grained, light buff to white, granular, crinoidal,
one 3-inch chert band 2 feet from top__________________________
9. Limestone, similar to No. 10 except that it is bluish-gray in color__
8. Shale, blue ________.____________________________________________
.7. Limestone, similar to No. 10___________________________________
r 6. Chert nodules in limestone; 40 percent limestone_______________
5. Limestone, buff, fine-grained, upper half locally is hard, lower half
is soft and____________
locally contains a high percentage of chert; slightly
crinoidal
~________________________________________

4. Limestone, buff, moderately hard, crinoid ai, with a high percentage
of chert in the lower third_____________________________________
3. Limestone, buff, very soft, shaly ________________________________
2: Li!11e~tone, buff, m.assive, medium-grained, moderately hard, slightly
crmOldal, magneslan _______ '-_ __________________________________
1. Unexposed to bottom of bluff __________________________________

3

5
1
'5
2-4

9
8
3
6
1
6

2
9
8
2
20±

Numbers 7 to 13 of this section may be referred to the Upper Burlington limestone, Nos. 2 to 6 t.o the Lower Burlington, and No. 1
probably to the uppermost strata of the Kinderhook. It will be noted
that Nos. 7, 8, 9, and 10 constitute a zone of about 12 feet of coarsegrained crinoidal limestone, the zone most easily available and most
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quarried in the vicinity. It is suitable for road surfacing work arid
perhaps also for ordinary concrete work," though its rather granular
and crumbly nature makes it somewhat soft and weak for use in high's trength concrete. It seems to be entirely sound and has been in the past
used with satisfaction for building stone. The lower beds of the section
given are' in large part suitable for surfacing work but" questionable for
aggrega:te. Old quarries are known iri 'SEi SEi section 11, NEi NWi
section 14, and in SEi SEi section 14, Huron Township, all utilizing
the crinoidal zone above mentioned. At many points fairly large quantities are available, though no one place is known where more than a
few thousand cubic yards may 'be obtained under less than 15 feet of
overburden.
'
The following section, obtained along a small creek in NW i section
1, Benton Township, is typical for that locality:
15. Limestone, light buff to white, granular, coarse-grained, massive,
crinoidal, medium hard___________________________________ _____ 7
14. Limestone, brown, medium-grained, fairly hard, locally slightly
'sanejy, weathers readily, crinoidal, contains numerous chert seams
and nodules ___________________________________________________' 8
13. Chert _______________________________ _________________________
12. Limestone, brown, coarse-grained, granular, fairly hard, one 2-incli
chert band 3 feet from top ___ ______________ ________ '_ ______ ,._--11. Limestone, yellow, hard, brittle, fine-grained, conchoidal fracture,
contains a high percentage of cherL ____________________ .:__ _____
10. Limestone, same as , No. 12 ______________________________'______ ,
9. Limestone, soft, sandy, medium-grained, unsound________________
8. Limestone, same as No. 12 ______________________________ ~______
7. Limestone, fine-grained, hard, brown, brittle, fractures easily'______
6. Chert, white___________________________________________________
5. Limestone, same as No. 12 __'__ ______ __________________________
~

0
6

9±
1
2
1
2

4. Shale, sandy, yellow ____ _________
3. Chert, white to gray _,_______ '_ ______________ ~ ___ '________________ 1 to
~

6

~____________________________

2

6
9
9
4
9 to

6

8

3

2. ' Limestone, yellow, fine-grained, soft and unsound, contains several
bands and pockets of hard, brown, medium-grained limestone____ 6
1. Limestone, reddish brown, coarse-grained, granular, hard, slightly
crinoidal, contains numerous calcite crystals_____________________ 4 ±

This sectiQn apparently includes the full thickness of the Lower Burlington limestone at this point, while Nos. 14 and 15 are referred to
the Upper Burlington. In section 36, Huron Township, and sections
1, 11, and 12 of Benton Township, these beds appear at a number of
outcrops, though it is noted that Beds Nos. 3 to 11 show some local
differences. As in the north part of Huron Township the crinoidal
coarse-grained zone at the top is most easily ava,ilable for quarrying
though not obtainable in large quantity at anyone point, except by
heavy stripping. In quality the stone is in general similar to that occur-
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ring in section 11, Huron Township, and described above. No quarries
are now known to be operating.
Preglacial or interglacial erosion has apparently cut out the rock in
sections 14, 23, and 26 of Benton Township, along the Mississippi
bluffs and along Yellow Spring creek as far upstream as section 22,
Benton Township. Near the north line of section 3S the rock appears
again and outcrops abundantly in that section and in the Ei section
34. The following is the general section:
FEET INCHES

11. Limestone, light buff to white, granular, coarse-grained, medium
hard, crinoidaL ______ ________________________________________ _
10. Chert _______________________________________________________ _ 4t
~

4

9. Shale
Limestone,
medium-grained,
yellow, soft _________________ ~------_ 1
8.
parting
_________________________________________________
7. Limestone, buff to brown, coarse-grained, granular, medium hard,
massive, strongly crinoidaL ___________________________________ _ 6
Shale parting _______ __.:. _______ ________________________________ _
Limestone, yellow, soft, medium-grained ______________________ _
Limestone,unsound
brown, _________
medium-grained,
sandy, massive, fairly hard,_
probably
_______________________________

6.
5.
4.

~_~ ~

3. weathers
Limestone,badly
light______________________________________________
buff to white, hard, . medium-grained, cracks and
__

5

4
2. Limestone, yellow, fine-grained, hard, brittle, fragmental, contains
high percentage of chert ______________________________________ _
5
1. Limestone, very soft, shaly, buff at top shading into dark gray ___ _ 9+

3
9
6
3

It appears that Nos. 1 to 6 are referable to th~ Lower Burlington
arid Nos. 7 to 11 to the Upper Burlington. Much of the stone is of
very questionable quality for a~gregate though of value for road surfacing. Only limited quantities .are available at anyone point, unless
under heavy stripping.
In Tama Township, exposures outside the city are very few,
though an old quarry is reported as occurring in NEt section 17. No
outcrops are known to exist in the Mississippi River bluffs.
The section at North Hill in Burlington (at the site of the Burling-'
ton Basket Co. factory) has been published by a number of writers and
will not be repeated in detail her~, as the beds are entirely unavailable
for quarrying on account of surrounding permanent improvements.
The typical succession is as follows:
7.
6.
5.
4.

FEET

Limestone, brown, crinoidal, sound, medium hard _____________________ _ 11
Limestone of different features but for the most part of good quality __
8
Limestone, sandy or shaly _________________________________________ _
7
Limestone, curiously mo.ttled or banded in brown and white on account
of uneven dolomitization. Fairly hard but possibly unsound______ ______
7
3. Limestone, shaly________________________ _____________________________
10
2. Sandstone, fine-grained, shaly________________________ ________________
9
1. Shale; drab, calcareous. To river leveL _______________________________ 60(app.)

All but .No. 7 of this section are
. assigned to the Kinderhook.
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A number of quarries have been' worked in the city of Burlington in
the past, but operations are all discontInued and now, on account 0.£ surrounding permanent improvements, resumption would be difficult or
impossible. Both Upper and Lower Burlington limestones are represented.
The _high bluffs fronting the river just south of Burlington show
many good exposures of ' rock and a number of old quarries, all of
which are now abandoned. The following section, near NE corner section 20, Concordia Township, (T. 69 N. , R. 2 W.) is one of the most
~omplete obtainable:
FJiJiT INCHES

36. Chert, white __________________________________ ______ __________ . 2
35. Unexposed __________________________ _________________________ 1
34. Limestone, brown, hard, fine-grained, small percentage of chert,
magnesian ____________________________________.___ ..:____________
33. noidal
Limestone,
buff, coarse-grained, fairly ________________________
hard, soun<~, strongly' cri-_
_______________________________
32. Chert, white _______________________________________________ ___ _
31. Limestone, brown, fine-grained, fairly hard, sound, magnesian____
30. Limestone, coarse-grained, buff to white, fairly hard, sound, strongly crinoidal, with some chert nodules ___________ ~ _______ .,.-- ~ ----29. Limestone, buff, magnesian, fairly hard, sound, with numerous
small pockets which weather out, giving a pitted surface_________
.28. Limestone, buff to white, coarse-grained, strongly crinoidal, rather
soft, unsound, with a few large chert nodules___________________
27. Limestone, .brown, medium-grained, slightly crinoidal, fairly hard,
sound, upper 2 feet contains many thin seams of chert____________
26. Limestone, brown, hard, fine-grained; with high percentage of chert
25. Shale parting ___________________ _____________________________ _
24. Limestone, fairly hard, sound, buff to white, coarse-grained, crinoidal
23. Limestone, differing in hardness, textur.e, and color, but mostly magnesian, some chert nodules, with several small geodic masses;
weathers to an irregular pitted surface _________ :...________________
22. Chert, white, very hard___________________________________ ____
21. Limestone, medium-grained, dark brown, slightly crinoidal, fairly
hard, sound________________________ ___________________________
20: Chert, white _________________________________________________ _
19. Limestone, brown, hard, coarse-grained, crinoidaL _____________ ___
lB. Shale, yellow, calcareous______________________________________ _
17. sound
Limestone,
buff to white,
coarse-grained,
crinoidal, fairly hard,
_______________
_____________
____________________________

1
2

16. Limestone, buff, soft, fine-grained, with a few chert nodules______
15. noidal.
Limestone,
buff, coarse-grained, fairly hard, sound, strongly cri__ _____________________________________________________

1
1

14. Limestone, buff, rather soft, shaly and sandy, with layers of soft
yellow shale in upper half, and numerous discontinuous chert bands,
especially in the upper foot ______________ ..! __________________ _ __
13. Chert, hard, white _____________ .,.---------------.:--------------'12. Limestone, brown, medium-grained, soft, magnesian _________ _----11. Limestone, buff, fairly hard, sound, medium-grained, crinoidal,
with several
chert
nodules, and occasional bands or pockets of
softer
stone ___
________________________________________________

16
1
2

1

6

2

9
6
6

7
2

6

6

3

4

3

B
2

6

7
1

6

2

10

2

6
9

6

5

11

10. Limestone, buff, rathe.r soft and earthy, but sound, sandy._________ 4
9. Limestone, white, oolitic, hard, sound _________ .,.----------------- 2 '
B. Shale, blue___________________________________________________ 1
7. buff
Sandstone,
'shaly,
upper 3 feet gray and fairly hard, lower 1 foot 4
and softer
____________
~ __ _ ________________________________

6
6

6
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6. Limestone, consisting of nodular zones of light gray, hard, finegrained stone, separated by bands o.f buff, softer, magnesian stone.
Weathers to distinct banded appearance and shows some evidence
of unsoundness __________________________________ ___ _____._____
S. Limestone, drab to gray, fine-grained, soft, shaly and sandy______
4. Shale, yellow________________________ __________________________
3. Limestone, gray, fine-grained, soft, shaly and sandy, massive ______
2. Shale, gray ___________________________________________________
1. Limestone, buff to gray, fine-grained, soft, shaly and sandy, massive. To base of bluff_________________________________________

8
3
10

6
6
6
8

9

Of the foregoing section, it appears that Nos. 1 to 10 are referable to
the Kinderhook limestone, Nos. 11 to 27 to the Lower Burlington
limestone, Nos. 28 to 34 to the Upper Burlington limestone, and Nos.
35 and 36 to the Montrose chert.
It is of interest to note that of eighteen samples. from the various
members of this section only one, representing Bed No.9, shows a
percentage of wear in the abrasion test of less than 8.0 and thus
meets the State Highway Commission specifications for concrete aggregate. However, all of the limestones are probably suitable for road
surfacing, and many of them may be used with satisfaction as concrete
or asphaltic aggregate. The upper members of the section have been
quarried at several places nearby, but at no point is more than a few
thousand cubic yards available without exceeding 15 feet of overburden. The old quarry in the lower bluff about three-fourths mile south
0'£ this point has been worked until the overburden is at least 40 feet
thick. The face includes Nos. 3 to 24 of the section just given.
The Kemper quarries were evidently at one time the seat of largescale operations, but they are now abandoned. The quarry f£!,ce included
the lower 35 feet of the Lower Burlington limestone. The following is
condensed from a detailed section obtained there:
S. Limestone, differing in hardness, mostly brown and magnesian,
much of it crinoidal, with several very cherty zones, ·and a I-foot
bed of soft cherty sandstone ___________________ _______ ______ __
4. Sandstone, yellowish brown, soft, shaly ________________________ _
3. Limestone, brown, magnesian, much of it rather soft ____________ _
2. Limestone, massive, medium to coarse of grain, crinoidal, fairly
. sound, ranging in color from light gray to brownish gray. No chert
1. Limestone, brown, magnesian, fine-grained, rather soft. To quarry
floor, which is about 5 feet above railroad track leveL __________ _
~

FJ.O;J.O;T INCHF.s

12

9
4

9
9

9
2.

4

The limestones are suitable for surfacing, and the better part 0.£ them
may be used for concrete aggregate, though tests show that none of
the beds has a percentage of wear less than 8.0. Moderate quantities are
still available by stripping.
.
From the above locality southwestward as far as Skunk River, the
Mississippi River is at sop1e distance from the bluffs and is separated
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from them by terrace areas, so that no rock is exposed. Spring Creek
shows' scattered outcrops of the Burlington and Montrose formations
a.sfar upstream as sections 11 and 3, Union Township. Limited quantities of stone, much of it rather soft, are available, especially in the '
west part of section 10 and the southwest quarter of section 11. Outcrops of similar strata are found on Brush Creek as far upstream as the·
northeast corner, section 21, Union Township.
Skunk River Bluffs. - Exposures in Des Moines County begin in
the west part of Union TownsJ:1ip and continue from there westward
to the Henry County line. At Augusta, the Kinderhook and part of the
Lower Burlington are below the limit of exposure, while the Keokuk
appears in the higher slopes. The following section is adapted from one
by ,Van Tuyl14 and shows the general character of that part of the
Burlington limestone which appears near Augusta:
FEET

8. Limestone, gray weathering buff, soft, fine-grained ____________________ _
H
7. Limestone, gray to brown, crinoidal, with a few thin chert seams _______ _ 16-17
6. Limestone, Brown, magnesian, medium-grained; cherty, with some seams
of crinoidal limestone _________ ~---------------------.:. - -------------8
5. Chert ___________ ___ ______ ______________________ ,_________________ _
1
4. Limestone, buff, soft, magnesian ____________ ____________________ ____ _
1-H
3. Limestone, light gray, crinoidal, cherty, with layers of soft, buff limestone 7i-8i
2. Limestone, bluish gray when fresh; weathering buff, fine-grained, soft,
with occasional layers of brownish impure cherty crinoidal limestone
ranging up to 2 feet in thickness _____________________________________ 12i-13i
1. Limestone, gray, subcrystalline, cherty _________ ~ ________________ .:._____ . 4
~

Van Tuyl refers Nos. 1 and 2 to the Lower Burlington and the remainder of the section to the Upper Burlington. Moderate quantities
are available at a few points, in some cases in conjunction with the
overlying Keokuk beds. As usual the limestones are suitable for road
surfacing but somewhat soft for first-grade aggregate.
The Montrose member here is in general lithologically similar to the
upper Burlington, except for the presence of an increased amount of
chert.. It is well exposed on the lower courses of small creeks tributary
to the Skunk River near and west of Augusta, and on Long Creek in
the south part of section 18, Union Township. Considerable quantiti~s
are available for quarrying, although it is noted that a part of the stone
is rather soft, and that in some zones the chert percentage is very high
(75 percent of one eight-foot zone).
The upper Keokuk limestone is widely and abundantly exposed in
the country north of Augusta, and it has been and still is quarried at
14 Van Tuyl, F . M. , The Stratigraphy of the Mississippian Formations of Iowa: Iowa Geological
Survey, Vol. XXX, p. 132, 1921-22.

I '

104

ROAD AND CONCRETE MATERIALS

several points. The most extensive workings were on the north bank of
Long Creek north of center section 18, Union Township. At this point,
the horizon worked included about 12 feet of coarse-grained gray hard
. sound limestone, in even beds, with finer-grained softer and possibly
unsound stone between the beds; these softer beds totaled 10 to 25 percent of the entire body. Below the quarries is 15 feet unexposed but
probably limestone or shaly limestone, and 15 feet of dark gray shaly
and partly unsound massive limes to he, to bottomland level. All of these
beds are referred to the upper Keokuk limestone. Stone from the quarry
horizon is still available in a quantity of many thousand 'cubic yards in
this locality. Similar successions of beds are exposed and available for
quarrying in moderate quantity at numerous points ' along the middle
.and lower courses of small creeks tributary to Skunk River in the
eastern and central parts of Augusta Township.
A series of beds representing the Warsaw, Spergen, and Lower St.
Louis formations is well exposed on Long Creek north of Augusta
and along the middle courses of many of the smaller creeks northwest
of Augusta. The following is a condensed composite section of strata
visible in section 12, and the east half of section 11, Augusta Township.
FEET

6. Limestone, light gray, fine-grained, conglomeratic, hard______________
5. Unexposed, an interval difficult to determine, but probably about______
4. A zone which shows much local variation but is uniform in general
character. The major part is a well-bedded yellow or buff sandy magnesian limestone, usually rather soft, and variable as to soundness.
Associated are beds of buff cross-bedded dolomitic sandstone, yellowish fine-grained nonsandy limestone, light gray sandy limestone, or in
fewer places, drab dolomitic shale or shaly limestone, Within the
limits of any single exposure the beds are uniform in character and
thickness and essentially fiat-Iying _________________________________
3. Shale, greenish or bluish, soft, an irregular but persistent bed, commonly unconformable' with the members above and below_____________
2. Limestone, conglomeratic, light gray, · fine-grained, hard, an irregular but persistent bed____________________________________________
1. Shale, greenish or bluish, soft, commonly not well exposed _________

6
5

25 Capp,)
2--6
3 Capp.)
25 (app.)

Number 1 of this section is referred to the Warsaw, and the higher
members to the Spergen or lower St. Louis. The upper members are in
many cases high in the slopes and thus available for quarrying in large
quantity. The limestone beds and the harder part of the sandstones are
suitable for road surfacing (except possibly on heavy-traffic roads),
but they are commonly too soft or unsound to be desirable as a source
of aggregate. They have been quarried in several places for building
stone.
Both Lower and Upper St. Louis are well exposed farther west, prin-
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cipally along Cedar Creek. Details of the character of the formation
have not been worked out, but it appears that the succession-includes,
in ascending order, brownish magnesian member varying locally to a
gray conglomeratic member, a gray conglomeratic or brecciated member, and an even bedded gray hard member. The two upper members
are well exposed to a total thickness of 30 feet and have been quarried
near Skunk River in the northeast part of section 1, Augusta Township
(T.69 N., R. 5 ,W .). They are available for quarrying there and at a few
other points in the west part of Augusta Township; Most of the stone
is of good quality for road-surfacing work and a part of it may be
used for aggregate. As is often the case in the St. Louis, the beds are
irregular and inany of them differ in quality within shott distances,
both vertically and horizontally. Careful prospecting is thus advisabie
before any development is undertaken.

a

Miscellaneous Exposures. - Numerous outcroppings on and, near
Flint River and some of its tributaries may be referred to the Upper
Burlington limestone, though the Lower Burlington appears in the
lower bluffs at the west edge of Tama Township and the east part
of Flint River Township: The best known section of the Upper Burlington is in the old quarry north of West Burlington (center NvVi
sec. 25, Flint River Twp.). The following beds are exposed:
FEET INCHES

14. Chert, white___________________________________________________ 1
13. Limestone, coarse-grained" gray to buff, weathering white; fairly
hard, sound, crinoidal, with numerous chert nQdules______________ 4
12. Shale, yeUow ________________________________________ ---------_
11. Limestone, buff, fairly hard, sound, coarse-grained, crinoidal, contains oneof2-inch
chert \;land 1! feet from top and numerous small 3
shale ____________________________
pockets
~__________________

10.
9.
8.
7.

Chert, much weathered, and shaly limestone____________________ 2
Shale __________
Limestone,
buff, medium-grained, fairly hard, sound, crinoidaL __ _
Shale
________________________________________________________
~_____________________________________________

6. Limestone, fairly hard, sourid, light gray, coarse-grained, massive,
strongly crinoidal _____________________________________________
5. Shale, and soft shaly limestone with numerous chert nodules near
the bottom____________________________________________________
4. Limestone, light gray, hard and sound, medium-grained, crinoidal,
massive, with numerous stylolitic seams ____ .: ___________________ ~
3. Shale parting _________________________________________,_________ _
z. noidal,
Limestone,
coarse-grained,
buff, fairly hard, sound, strongly crimassive
_________________________________
~______________

1. Unexposed to quarry fioor_____________________________________

6

2
8
6
3
3

4

9

1

3'

8

6

3
3
6 Capp.)

Of seven samples tested fr9m this point, only one, from the lower half·
of Bed No.4, shows in the abrasion test a percentage of wear less than
8.0. However, the other limestone members are suitable for road sur- '
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facing or even for aggregate in concrete for ordinary uses or in asphaltic concrete. The coarse-grained crinoidal zone that characterizes the
Upper Burlington limestone is typically shown here in Beds 2,4, and 6,
and tests on these beds well illustrate the usual nature of that zone (see
Table III) . The rock here is high in the hills and large areas are workable under 15 feet to 25 feet of overburden.
Other old quarry sites in the Flint River basin are in SEt; section
19, Tama Township; SEt; section 4, Flint River Township; SW t;
section 32, ,Franklin · Township; SEt; section 1, and Et section 12,
Pleasant Grove Township; NWt; NWt; section 16, Franklin Township; and west part of section 1, Danville Township., In any of these
localities additional stone, suitable for ordinary purposes, can be ob. tained in moderate quantity. Both the white crinoidal stone and the
brown granular stone are represented.
A few scattered exposures of the Upper Burlington limestone are
present in the country north and southeast of Mediapolis, but details
as to availability and quality of the stone are not known. Old quarries
are located in SWt; section 2, township 72, range 3; NWt; section 6,
township 72, range 2; and SEt; section 36, township 72, range 3.
Sandstone

Keyes 15 has reported an outlier of Des Moines series sandstone
about two miles north of Augusta. Examination of this locality indicates that the sandstone mentioned by him is a part of the previously
described Spergen-Lower St. Louis horizon which is well exposed high
in the bluffs on Long Creek. Sandstones are .exposed in the southwest
part of Danville Township and the northwest part of Augusta Township, and were formerly quarried in NWt; section 30, Danville Township. They may be of St. Louis age, or, since they are in places associated with unquestioned Coal Measures strata, may be Pennsylvanian.
In a county like Des Moines, with good limestone easily available, deposits of a rather soft sandstone such as this have little value for road
or concrete work, and are therefore not described in detail.
Sand and Gravel

Glacial Deposits. - Definite locations of any glacial deposits in Des
Moines County are not known, though it is probable that careful search
would disclose a few. At the base of the Mississippi River bluff about
15 Keyes, C. R., Geology of Des Moines County: Iowa Geological Survey, Vol. III, p, 449, 1893.
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4 miles north of Burlington (sec. 16, T. 70 N., R. 2 \71/.) a deposit of
coarse clayey gravel about 25 feet thick has been and is still being
worked. It is overlain by till, and its nature suggests.a pre-Illinoian age.
The quantity still available under moderate stripping is small.
Alluvial Deposits. - As in other countie~ where rock outcrops are
numerous, small streams of high gradient, which are actively cutting
through the lower glacial depOSIts and into the rock, carry small quantities of sand, gravel, broken limestone, and chert, which are deposited
. at favorable points in their channels. The quantity available at anyone
point is small, but such supplies have real value as a source of material
for small local improvement projects.
Mississippi River is the only present known source of alluvial
deposits of large size. This stream carries much sand in its channel.
Its bottomlands are in large part underlain by heavy beds of sand or
fine gravel, which in turn are overlain by 5 to 15 feet of silt and fine
sand. One second-bottom, or terrace, deposit of gravel is known.
The Burlington Sand Company obtains sand or gravel from various
points in the channel of Mississippi River near and north of Burlington.
The material is pumped on barges and conveyed "'to its plant on, the
river bank at Burlington. The plant is of the usual" type for washing
and :sdeening of sand and gravel, consisting essentially of revolving
screens for separating the various' sizes of material, which are conveyed
by chute to the bins or recombined in any desired pro.portion. The plant
capacity is about 300 tons per 10 hour day, of which at least threefourths is sand. The sand is clean ahd sharp and of good quality for
fine aggregate in concrete. The same 'company operates a plant of
similar nature at Keithsburg, Illinois, about 20 miles north of Burling~
ton.
One terrac~ deposit of gravel is known in Nt section 36, Union
Township. This ' is but a few feet above the level of the s,lJrrounding
bottomland and is p~obably a bar laid down at some time when the
river flowed at slightly higher level than at present. It extends east and
west for nearly the whole length of the section and has ' a maxi.m um
width of one fourth mile. The material composing it is under very light
stripping and consists for the most part of sa'n d with locally some
gravel up to about one inch size. A large quantity of the coarser material has already' been used for surfacing of the roads in that vicinity
and as cOJ:?crete paving material in Lee County.
Higher and.better-developed terraces are known in the south part of

I.
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Union Township, but these are in general underlain by a sand, much
of it rather fine even for fine aggregate in concrete.
FREMONT COUNTY

All of the known expose~ bedrock of Fremont County is referred, to
the upper portion (Shawnee and Wabaunsee stages) of the Missouri
series, the strata ' constituting the uppermost members of the Iowa
Pennsylvanian section. The presence of small patches of sandstone or
conglomerate of Cretaceous (Dakota) age in the upland is suspected,
as in the neighboring counties ' of Mills, Montgomery, and Page, but
IOWA GEOL.OGICAL SURVEY.
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these materials are nowhere well enough exposed to allow their sure
identification.
Upon the indurated rocks, the mantle of glacial drift has a thickness
ranging up to 200 feet or possibly more, the heavier deposit being in
. the east part of the county. Both Nebraskan and Kansan drift sheets
are probably present. However, owing to the thickness of the overlying
loess, exposures of glacial materials are limited to the deeper valleys
where erosion is extremely active, and it thus seems probable that nearly
all of the outcrops may be referred to the Nebraskan . .It may be significant that in this county a high percentage of exposures of glacial materials shows well-defined zones or pockets of sand or gravel.
Loess-is an important deposit in Fremont County. It is of post-Kansan age and forms a mantle over the earlier deposits that is almost
unbroken except in the steeper and higher bluffs where present erosion
is very active. This mantle ranges in thickness from about 100 feet on
the bluffs bordering the Missouri River valley to about 20 feet in the
east part of the county.' The loess offers no materials for road or concrete construction but is of interest because it almost completely covers
earlier formations which might contain such materials.
Limest one
The Thurman-Wilson fault cuts the Missouri River bluff near the
southwest corner of .section 23, Scott Township, passes northeastward
and crosses Plum Creek in NWi NWi section 20, Green Township.
Its extension beyond Fremont County is fairly weI] established a few
miles. south of Malvern and again at or just north of Red Oak. Inasmuch as the . two parts into which the county is divided by the fault
line show entirely different successions of strata, they may best be considered separately.
South of the Fault Line. - Outcroppings of bedrock are numerou's
near Hamburg and are found less frequently along Mill Creek south
of Riverton and in the hills northeast, north, amI !;outh of .Thurman.
The heaviest limestone known is only some four feet thick, and it will
.thus be seen that little or no material is available. The two following
sections indicate the nature of the strata:

General section near Hamburg (after Tilton)16
14. Shale, blue and gray ________________________________________________ _
13. Limestone, very dark gray, sandy, containing many small spheroidal

FEET

20

16 Tilton, J. J•. , The Missouri Series of the P ennsylvanian System in Southwestern Iowa ;
Iowa Geological Survey, Vol. XXIX, p. 260, 1919-1920.
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lumps, in places brecciated __________________ ~--------:..--------------12. Limestone, blue, very sandy, almost a calcareous sandstone_____________
1l. Shale, sandy, with two beds of sandstone. Yellow to blue in coloL______
10.
Limestone,
dark gray, fossiliferous, in two layers _____________ ~ -------9. Coal
_______________________________________________________________

8. Shale, yellow and blue______________________________________________
7. Limestone, gray, fossiliferous________________________________________
6. Shale, dark gray ____________________________________________________
5. Limestone, very dark gray___________________________________________
4. Shale, blue, weathering to yellow____________________________________
3. Limestone, weathered brown, in two or three layers ___________ ____ ____
2. Shale, gray, weathered_______________________________________________
l. Limestone, dark gray _________________________________ __ ~____________

1
1

2H
31
31
,

3!
4,
8
4
12
1

All but Nos. 1 and 2 of this section are referred by Tilton to the
Wabaunsee stage. Number 5 is the Tarkio limestone, which ~s well
exposed in Page County.
The following section described by Tilton 17 shows the suc~ession of
strata south of Thurman (NWi NWi sec. 12, T. 69 N., R. 43 W .) :
FEE'!'

9. Limestone, bluish gray, of fine texture, arenaceous_____________________
8. Shale, gray, not calcareous, part originally a black shale, grading into
reddish shale above__________________________________________________
7. Limestone, blotched, jointed, numerous calcareous lumps up to , inch in
diameter ; a few shell fragments , joints of crinoid stems, and quartz grain.s
6. Shale, bluish gray, soft; partly concealed_____________________________
5. Sandstone, grayish blue, of fine texture, calcareous ; ripple-bedded above
4. Shale, not well exposed______________________________________________
3. N ot exposed ___________________________ ·________ _____________________
2. Limestone ____________________________________________ .:. _____________
l. Shale, gray _____ '- ___.________________________________________________

,

10

3
2
3
1
4
3
3

Tilton correlates the limestone, No.7 of this section, as the equivalent
of the limestone, Nos. 12 and 13 of the section preceding.
North of the Fault Line. - Udden 18 has given a very complete description of the character and succession of the strata exposed in the
Missouri River bluffs in section 23, Scott Township. Subsequent examination here, 'w ith more particular attention to the value of the rock
for road or concrete work, gives the following section:
UDDEN'S
SECtION

Nos.
.
FEE'!' INCHES
13. Limestone, blue, hard, brittle, fine-grained, irregularly bedded with
shale,
well exposed. Percentage of wear 4.5, soundness satis-_
factory'not
______________________________________________________
10
13. Shale _____ __ ___________.______ .: ______________________________ _
2,
13. Limestone, da.r k gray, fossiliferous, hard, crystalline, coarsegrained. Percentage of wear 6.5, soundness satisfactory _________ _
9
12. Shale _______________________________________________________ _

2l

12. Limestone, dark gray, highly fossiliferous (fusulinids), medium
soft, much weathered and probably unsound ___________________ _
12. Shale, hard,
___________________________________________ _
drab ~

2

6
9

17 Idem, p. 25.0.
18 Udden, J. A., Geology of Mills and Fremont Counties : Iowa Geological Survey, Vol. XIII,
pp. 144·146, 1902.
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12. Limestone, light brownish gray to drab, soft, fragmentary, interbedded with shale_____________________________________________
12. Shale, drab, hard ___ ~-----------------------------~-----------11. Limestone, yellow, rusty; soft, oolitic ___ ~_______________________
10. Limestone, one ledge, light gray, hard, crystalline, fossiliferous
(j oints of crinoid stems noticeable). Percentage of wear 4.4,
soundness satisfactory __ _____________________________ __________
9. the
Shale,
drab,___________
hard, with_____________________________
"thin layers of drab shaly limestone
near
bottom
"____________

1
2

3
9
9

3

5

5
Limestone, soft, drab, fossiliferous __________________________ ~"Shale, drab, hard, with thin layers of soft limestone near the bottom
Limestone, soft, drab, fossiliferous______________________________
Shale, drab, hard______________________________________________
Limestone, dark gray, hard, crystalline, of medium fine grain.
Percentag~ of wear 3.8, soundness questionable__________________
9. Shale ___________________________________________________ ---_
9. Limestone, light yellow, soft, weathered, probably unsound______ 1
9. Shale, hard, drab ____________________________"__________________
8. Limestone, brownish gray, hard, brittle, crystalline, of medium fine '
grain, conchoidal fracture, with chert nodules, sparingly fossiliferous. Percentage of wear 4.5, soundness satisfactory__________ 1
8. Limestone, drab, shaly, fossili ferous (fusulinids) ________________ 1
8. Limestone, dark bluish gray, hard, crystalline___________________
7. Shale, drab, hard______________________________________________
7. Limestone, light gray, soft, fossiliferous- ____ :. ________ _________.
7. Shale, drab, hard______________________________________________
6. Limestone, brownish gray, crystalline, with a few chert nodules,
only sparingly
fossiliferous. Percentage of wear 4.0, soundness 1
satisfactory
__________________________________________________
5. Shale, drab, hard______________________________________________ 1
4. Limestone, soft, weathered____________________________________
4. Limestone, gray, crystalline, with scattered chert nodules, and two
I-inch shaly
partings. Percentage of wear ____________________
4.8, soundness satisfactory
___________________________________
4. Limestone, one ledge, gray, hard, brittle, fine-grained, cry"stalline,
with joints of crinoid stems. Percentage of wear 4.3, soundness
satisfactory _________________________ :.. ____"_____________________
3. Limestone, gray, crystalline, with scattered chert nodules and
several thin wavy shale partings. Percentage of wear 4.8, soundness satisfactory _______________________________________________
2. Limestone, gray, hard, crystalline, with thin shaly partings and a
few "chert nodules. Percentage of wear 4.8, soundness satisfactory},
2. Limestone, drab, shaly, fossiliferous (fusulinids) ________ _________
1. Limestone, brownish gray, medium-grained, hard, crystalline, fossiliferous, with a few thin shaly partings. Percentage of wear 6.0,
soundness questionable or unsatisfactory_________________________ 3
1. Limestone, drab, shaly; unsound, fossiliferous___________________
1. Limestone, dark bluish gray, very fossiliferous, with small pockets
of calcite. Percentage of wear 5.6, soundness questionable or unsatisfactory ___________________________________________________
(These
Shale, hard, black and gray_________________ ____________
Beds
Limestone, dark gray, hard, crystalline, medium-grained,
Below
fossiliferous ________________ "_______ ___ _____ :..____________
Udden's Shale, drab, hard __________________________ .:_____________ 2
Section)
9.
9.
9.
9.
9.

8
3
10
2!

!

4
7
5
6
11
4
5
H

9!
"2
1
3
11
3
7

9!

2!

IH
11
10
11
11

The above seCtion is so lengthy as to be rather cumbersome, but it is
given in detail for the reason that in this part of the county the individual strata show persistence and uniformity and can ordinarily be
recognized without difficulty wherever found.
Numbers 1 to 4 inclusive of the above section constitute the Deer
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Creek limestone and Nos. 10 and 11 the Topeka (Meadow) limestone,
both of which members are usually conspicuous where exposed. Where
these beds are cut off by the fault near the southwest corner of section
23, Scott Township, the bottom of the Deer Creek is about five feet
above the river bottomland level. To the ~orth the strata decline gradually, so that the bottom of the Deer Creek is at bottomland level in
SEi SWi section 14, Scott Township" and both the Deer Creek and
the Meadow are below that level in section 14. Farther north, the beds
rise again but do not outcrop in this county; Along the bluff as described, the Deer Creek is continuously exposed' and is available in a
long narrow strip. However, the bluff rises steeply, overburden being
20 feet or more within 50 feet of the outcrop, so that'only limited quantities can be obtained without mining. The Topeka is hardly thick
enough to be workable except in very small quantity.
Plum 'Creek first cuts into the Deer Creek limestone in the southwest
quarter of section 17, Green Township. However, the Deer Creek is
cut out by the Thurman-Wilson" fault in NW i NW i section 20, Green
Township, and is thus available in only a few small areas, those known
being in NWi NWi section 20, on the west bank, and in SEi SWi
section 17, on the east bank. At the latter point the stone was quarried
for road surfacing stone in 1934. Only small quantities are now available here, and even those are under heavy overburden.
Mining. - Though lack of suitable rail connections may make it
uneconomical to develop deeply buried limestones in this county by
means of a vertical shaft mine, the presence of such limestones is still
believed to be worthy of note. A deep drilling at Nebraska City, Nebraska, penetr,a ted thirteen ,limestones, ranging in thickness from 15
to 60 feet, at depths of 215 to 940 feet. Other limestones of similar
thickness have been encountered in deep drillings at points in Page
County, which adjoins Fremont on the east.
Sand and Gravel

As previously mentioned, the loess obscures the glacial drift materials over most of the county, exposures being limited to the steepest
slopes in the vicinity of the larger streams. The most important outcroppings of glacial till are along the Missouri River bluffs, and there ,
a large number of sand and gravel pits have been opened in pockets
within the till. All of these have been investigated in detail, as have
' also a number of others scattered through various parts of the county.

"
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The largest amounts of available material found at anyone place are
1,500 cubic yards of gravel in SEi NEi SWi section 9, Riverton'
Township, and 900 cubic yards of coarse sand in SWi SWi section 31,
Walnut Township. The well-known pits in sections. 30 and 31 of township 69 north, range 42 west, show only very small quantities of sand
or gravel still available.
.
In Fremont as in Mills County a large part of the valiey filling of
Missouri River is sand, but in nearly all cases it is overlain by such a
depth of silt ?r very fine sand as to make its development impracticable.
One exception is in NWi NEi section ~9, Benton Township (T. 68 N.,
R. 43 W.), where a sand of good quaiity for concrete work was formerly pumped out to a depth of 22 feet over an area of about one acre.
Operations there are now discontinued, a)1d it is said that the deposit is
nearly all worked out.
The valleys of both branches of Nis~nabotna River are underlain
by beds of sand and gravel, which, however, are usually so thin or so
deeply buried as to be not workable under present conditions. A recent
investigation of well data in these valleys, made with a view toward
obtaining more definite information on such deposits, shows that the
usual succession, from the surface downward, is 10 to 20 feet of silt
or clay, 5 to 15 feet of fine sand, 2 to 15 feet of coarse sand or fine
gravel, followed by clay (probably glacial till). The only point that
was found where sand or gravel might be obtained under moderate
stripping is in Wi SWi section 29, Walnut Township, where soundings for a bridge show 12 to 14 feet of sand and gravel under 3 to 4
feet of overburden. Nothing is known of the area that may be included
by this deposit, though it may be rather large.
HARRISON COUNTY

A few limited and obscure exposures of bedrock along the channel
of Boyer River near Logan and Woodbine represent the limestones
and shales of the Pennsylvanian system, though whether these belong
to the Des Moines series or the Missouri series is in some doubt,19 The
Pennsylvanian underlies the whole county. In the northeast part it
may be overlain by Cretaceous deposits, though these are I).owhere
naturally exposed] even if present at all.
Glacial deposits of Nebraskan and Kansan age lie above the bedrock. Exposures are uncommon except in the steeper slopes near large
valleys. In many places these drift deposits have a totjll thickness "of 200
19 Tilton. J. L., Th e Mi ssouri Series of the Pennsylvanian System in Southwestern Iowa: Iowa
Geological Survey, V ol. XXIX, pp. 310-312, 1919-20.
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SAND AND GRAVEL IN HARRISON COUNTY

llS

feet or more, although they have wide limits of range fr9m place to
place.
As in other counties along Missouri River in western Iowa, loess is
an important formation. It is of post-Yarmouth age and forms a surface mantle ranging in thickness from 100 feet on the higher bluffs
facing the valley of the Missouri to about 15 feet in the eastern part
of the county. In but slightly modified condition it foims most of the
upper alluvium in the valleys of the larger streams. Constituting as it
does an almost continuous mantle on upland and lowland, it effectually
conceals the earlier deposits on all but the steepest slopes where erosion
is most active, and even on those slopes it makes excessive overburden
on whatever supplies of road or concrete materials may be' present in
the older deposits. Thus, though the 1gess contains none of the materials
of interest fOf the purposes of this report, it is important because it
almost completely covers the older deposits.
Limestone

A test pit in the bottom of the old quarry .at Logan (SE1 NW-l sec.
19, Jefferson Twp.) shows the following succession of rock beds:
FEET

6. Limestone, gray, fine-grained, very hard, sound, fossiliferous, in even beds
from a few inches to a foot thick, separated by thin fossiliferous shaly
partings totaling perhaps 5 per cent. A two-inch band of black fossiliferous chert is 2 feet from the bottom ________________ .:._______________
5. Shale, drab, soft, fossili ferous _______________________________ ______ :._
4. Shale, black, strongly bituminou~ and almost a coal at the top, calcareous
and harder below, with very few fossils_.______________________________
3. Limestone, dark gray, shaly and unsound above, grading below into a:
harder and possibly sound stone, with few or no fossils_ _______________
2. Shale, gray, soft, fossiliferous_______________________________________
1. Limestone, hard, sound, light gray____________________________________

81

It

2i
21
2l

5+

These beds are overlain by about 10 feet of sand, and that by 25 to
30 feet of loess clay. Number 6 of this section is available with 2 to 15
feet of overburden in a space about 300 feet long and 50 feet wide.
Number .l is at about river level and is said by the owner to be the
ledge which makes rapids in the river at this point. Test holes across
the river to the west show that the members of this section are not
present there, being replaced by a11uvial deposits of silt and sand.
Sand and Gravel

Deposits of sand and gravel are well known and have in the
past been extensively worked at various point~ in the county. The
best-known of these, the Cox pit at Missouri Va11ey, had at one

1l,6
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time a fac~ of 40 feet of sand and gravel. However, some thirty
of these deposits have been investigated, and though there are a
few points (e.g. NWt NEt sec. 23, Jackson Twp., and NEt NEt sec.
24, St. Johns Twp. ) where thick beds of sand or gravel are still present,
they are almost without exception , under a prohibitive covering of
loess and drift. At some points material has been available in the past
but is now almost entirely removed. Recent surveys of all known
glacial deposits showed only one where more than about 2,500 cubic
yards of surfacing gravel is still available. This is in the form of three
pockets exposed along' the road through the central part of section 5,
Little Sioux Township, which have available a total of 9,000 cubic
'yards of gravel under '10,000 cubic yards of overburden.
Other locations which show small quantities of gravel are as follows:
southeast corner SWt section 14, Jackson Township, 2,000 cubic
yards; SWt NEt section 21, Raglan Township, 2,500 cubic yards;
NWt NWt NWt section 3, LaGrange Township, 650 cubic yards; in
NEt NWt section 31, Little Sioux Township, 500 cubic yards; and at
the north quarter-corner section 28, Boyer Township, 1,500 cubic
yards'. Should sand only be needed, a considerable quantity might be
available in or near the Cox pit at Missouri Valley (NEt NEt sec. 24,
St. Johns Twp,) or possibly at other points in the county.
Alluvial materials in Harrison County consist, except in the Boyer
River valley, almost exclusively of silt and fine sand. Large quantities
of.coarse sand and fine gravel lie 30 to 50 feet deep in the bottomlands
of Missouri River, but these are obviously unavailable. Bars in , the
channel of the Missouri, though large, consist of silt or of sand tpo fine
for any purpose except possibly for filler in an asphaltic aggregate,
Dune deposits in the Missouri bottomlands (principally near and west
of California J.unction) are of like fine-grained materials.
Boyer River, draining a territory which was once occupied in part
by the Wisconsin ice sheet, has carried large quantities of sand and
gravel and deposited them all, along its course, the coarser materials
farthest upstream and the finer materials below. Harrison County
marks the lower limit of these deposits insofar as they are available for
road building work. Two such depOSIts are definitely known to exist
within the co.unty.
The first is located near Woodbine, west of the center of section 23,
Boyer Township, in the bottomlands ofthe river. It shows 7 to 10 feet
of overburden and 12 to 20. feet of usable material, which lies on hard
layer that is p1'.obably solid rock :(judging from an exposure of a ledge
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in the river channel nearby). Water stands about 15 feet below the
ground surface. The material shows som~ range in grading, with an
average of 72 percent passing the No. 4 screen, the finer material being
atthe top. It is of good quality, containing only a very small percentage
of silt, soft stone, and shale. The deposit is estimated to cover 40 acres,
of which about 3 acres has been worked out. At present there is no
plant in ·,operation. '
A second deposit lies near the north quarter-corner of section 10,
Har,rison Township, and is known to occupy a'n area of abQ-ut8acre~ .
Tests have shown 10 feet average depth of stri'pping, and 18 feet 6f
, gravel, nearly all above mitural :ground water level. The material shows
, an average of 68 percent passing the No. 4 screen. The State Highway
, Commission now owns this deposit and it was opened and a small
quantity of gravel for road surfacing..~vork removed in 1934.
Deposits of similar character are present along Boyer Rivet in the:
adjacent county of Crawford, and it is likely that systematic search
would disclose others in Harrison County, especially in the northern
half . .
HENRY COUNTY

l

, The Keokuk limestones and overlying \Varsaw shales and irnpure
Iimestohes appear in three small areas, one exte~dink along Skunk
, River from the south county' line to Lowell and thehce north,two miles '
on Mud Creek, and the others north and south of McbUJlt liMe~sant, along
Big Creek and Skunk River. The Spergen has beep 're'cognizec\ by
Van Tuyl 20 at one point in the first-mentioried area. Except for these
areas, the St. Louis limestone underlies the whole county. It forms the
uppermost consolidated rock in nearly all of that areaexce'p t as overlain by the Ste. Genevieve. Pennsylvania~ (Des Moines 'series) st,rata
are present in a few small areas near the southern and western edges
of the county, where they appear to occupy erosion channels in the
Mississippian rocks. Sl1ch areas are all small and of no importance, for
the purpose of this report.
It appears from available information that Nebraskan and Aftonian
glacial deposits lie next above the bedrock throughout ~ost of the county. However, surface exposures definitely referable to those stages are
ciiffi~ult to find, and it may be that they are only a few feet thick. The
Kansan drift sheet mantles the earlier deposits throughout the county
. 20 Van Tuy!, F. M., ,The S tratigra phy of the Mississippian Formations of I owa: I owa Ge~log:'
leal Survey, V ol. XXX, p, 229, 1921-22.
'
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and is widely exposed in all parts. In the ·eastern part of Baltimore and
New London Tciwnships the Illinoian drift overlies the Kansan, its western boundary being marked by a, moraine that is. fairIywell defined at
some points imd at others partly or completely obscured by the effects of
erosion. A post-Illinoian loess a few feet thick mantles all of the Pleistocene deposits in the flat interstream areas, while in the 'more dissected
country adjacent to the larger water courses it has been largely removed
by recent erosion. The total thickness ,of loess ·and drifts is apparently
at very few places in excess of 100 feet.
Alluvial plains' are well developed in parts of the valley of Skunk
, River. They also occupy sm~ll areas along some, of the lesser streams.
Limestone

In view of the fact that, in the few localities where the Keokuk limestone is exposed, the St. Louis also appears and is inore easily available, it is hardly ' worth while to discuss in detail the nature of the
Keokuk. As is true elsewhere, it consists of alternating beds,usually
thin, of coarse-grained hard fossiliferous limestone, dark-colored shaly
limestone, and calcareous shale. A composite section by Van Tuyl 21
in section 4, JacksonTownship, shows, of 51 feet referred to tpe
Keokuk, a total ~f 21 feet of shale. The W 'a rsaw shows only material~
unsuitable for road or concrete ,construction, and the Spergen is recognized at only one point, being there some four feet thick. The discussion which follows is therefore limited to the St. Louis and Ste. Genevieve limestones,
Savage 2 2 has published excellent general descriptions of the Lower
St. Louis (his Springvale beds), the Upper St. Louis ( his Verdi beds),
and the Ste. Genevieve (his Pella beds), for this county. His descriptions, somewhat condensed,
follow:
.,
"The first or lower phase (Springvale) consists of magnesian limestones,
usually occurring in massive layers. They are 'rather fine-grained in texture, yellowish brown in color, and dolomitic in character, .... The thickness of this division varies from over thirty feet in the southeastern corner of
the county, near Lowell, to less than fifteen feet farther north and west. In
the western portion of the county these layers' become somewhat sandy in
composition but even here the magnesian character still predominates and
.
the yellOWish brown appearance is maintained.
21 Van Tuyl, F. M., The Stratigra'p hy of the Mississippian Formations of Iowa: Iowa Geological
Surve~ , Vol. XXX, Pl'. 174·175. 1921·22.
'
22 Savage, T. E., Geology of Henry County : Iowa Geological Survey" Vol. XII, pp. 263·265,

1901.
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"The second or middle division (Verdi) is ' recognized by the extreme
variableness of its beds and its generally disturbed condition. It consists
of irregular layers of sandstones and shales with an occasional bed of
brecciated limestone near the upper portion . ... It is for the most part a
deposit near the margin of some troubled sea. . . (as indicated by) the
presence of locall;:tyers which thin out rapidly within a short distance, the
pockets of sand and shale, the numerous lenticular beds, the general irregular appearance of the strata . . . ripple marks . . . in the sandstone at
numerous points, and the-local development of oolitic limestone. The brecciated phase . .. occurs only near the upper portion of the divIsion and is
usually associated with nodules of chert .... Throughout much the greater
portion (of Henry County) this division consists of sandstones interstratified with an occasional bed of shale or a thin stratum 'of limestone. The
entire thickness of the deposits ... would average about thirty feet, but
at a few localities they reached a depth of fifty, and are throughout almost
wholly barren of organic remains.
"The rock materials of the upper division (Pella) were laid down in
deeper waters and in the lower portion consist of uniformly bedded, light
gray limestones, very compact, and containing numerous fossils in the
shaly bands between the layers. These beds grade upward into a softer,
somewhat shaly deposit which weathers rapidly: .. . The strata of this
division have been thrown into gentle folds, but the disturbance was not
sufficient to cause more than a slight flexure 'of the beds. This phase, as
developed in Henry County, reaches a maximum thickness of twenty feet. '"
Rock is exposed along all of the major streams of the county, though
not continuously so, as in places they seem to occupy old channels, driftfilled, and only partly re-excavated. The areas of most extensive outcrop are as follows: in Scott Township north and west of Winfield; in
the southwest part of Trenton Township and the north part of Tippecanoe Township, principally near Skunk River; along Big Creek and
the lower course of its tributaries from its mouth to the southwest part
of Marion Township; at intervals in the bluffs bordering the valley of
Skunk River (though more extensively along tributary streams back a
short distance from the main valley) from Rome to the southeast
- corner of the county; at numerous places near Little Cedar and Big
Cedar Creeks through Salem Township; at intervals along Fish Creek
and Bogue Creek in the central part of Jackson Township, and near
Mud Creek in the central part of Baltimore Township; and at a few
localities in the western part of Trenton Township and the western
and northern parts of Jefferson Township.

..
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An old quarry in SWi SEi section 4, Scott Township, shows the
following succession of beds:
6. 2Limestone,
hard, sound, light gray, fine-grained" weathered into ledges
to 6 inches thick.:. ______________________________________ .:. ________-___
5. Sandstone, yellow to gray, moderately hard (percentage of wear 17.12)
with numerous soft shaly pockets____________________________________
4. Shale, yellow to gray, sandy'-_~ ___________ __________ ~ __ .. ______________
3. Limestone, drab, rather soft, shaly _________ __________________________
2. Limestone, hard, sound, light gray, fine-grained, massive..:______________
1. Quarry floor ____________________ ~ _________________ .:..;---------------

3!

-'i ii I

Ii , ,;
Ii
' 6!

All of these strata are referred to the Upper St. Louis. Numbers 2 and
6 are suitable for concrete , aggregate 'or road surfacing, and Nos. 3
and 5 have some value for the latter purpose. Savage 28 reports No.2
to extend down ' to a total thickness of 10 feet and to be u'nderlain by
2 feet of yellowish-brown magnesian limestone. Near this quarry, and
again in the low bluff north of Crooked Creek in SEi section 6, and ,
SWi section 5, moderate quantities of rock are available by stripping. An old quarry in similar strata in N\Ni S\i\Ti section 8, Scott
Township, has possibility of extension.
The high bluff in the south bank of Skunk River in NEi SWf section 32, Trenton Township, shows the following approximate section:
7.
6.
5.
4.
3.
2.
1.

Clay, with
Limestone,
Limestone,
Limestone,
Limestone,
Limestone,
Limestone,

FEEt

occasional broken ' fragments of limestone ___'______________ ~_
15
hard, gray, well bedded _____________________ .:. _____________ _ 15
hard, conglomeratic, poorly bedded ___ _____________________ _ 20
brown, rather soft, in I-foot beds _____________ '- ___________ _ 10 '
brown and blue, soft __________________________ -'-..: __ ..: _____ _
7
sandstone, and clay, mixed ______________________ ~ ________ _ 4-5
gray and yellow, rather sofL ____________________________ _
4

Numbers 3 and 4 (and possibly 1 and 2) represent the Lower St. Louis,
No.5 belongs to the Upper St. Louis, and No.6 to the Ste. Genevieve.
Rock can be quarried here, though overourden is rather heavy. Savage's more detailed section,24 in the east bank of the river in section 30,
Trenton Township, shows 20 feet of strata, including '~ 3-foot bed of
brownish shale and a 2t-foot bed of soft sandstone, the remainder being
limestone. All of these beds represent the Upper St. Louis. Other exposures, with moderate quantities of available stone, are in SEi SEt
section 11, Tippecanoe Township; near center SEi section 11, in Nt
section 11, NEi NEi section ' 8, Tippecanoe Township; and in
SWi SWi section 30, Trenton Township.
In a strip on both sides of Big Creek, ranging in total width from
about two miles at its mouth in western Baltimore, Township to one28 Savage,
24 Savage,

T . E ., Geology of Henry County : Iowa Geological Survey, Vol. XII, p. 278, '1901.
T . E., Geology of Henry County: Iowa Geological Survey, Vol. XII, p. 273, 19.01.
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half mile in the southeast part of Marion Township, rock 'exposures are
both numerous and extensive. Outcrops are especially numerous in the
territory north, northwest, west, and southwest of Mount Pleasant,
and many quarries ha:ve been operated at inte~ ~ars, some in recent
years. Several good detailed sections for these ,oeposits are published
by Van Tuyl25 and Savage 26 and will not be repeated here. The
following section, general for a qtJ.arry which operated in 1931 in
SWi NEt section 17, Center Township, shows the typical differences
in the strata; even within short distances, in the Upper St. Louis, the
member best developed in the MounLPleasant locality:
7. Clay, glacial and residuaL_____________________________________
6. Limestone, gray to brown, hard, medium-grained, much weathered.
This is well exposed at only one point, and an accurate description
is therefore impossible. At other points in the quarry this member
is only about 1 foot t~ick---------_---------------------------5. Shale, green, plastic ________________________________________ ~-4. Limestone, medium-grained, grayish brown, characterized by an
abundance of brecciated chert. The fragments of chert are only
slightly displaced from their original position in the nodules, and
the interstices between them are filled with Iimestone_____________
3. Limestone, in thin beds, lying in undulations conforming to the
irregularities in the upper surface of the bed beneath. This bed
is thinner where the member below is thicker, so that the tota.1
thickness of the two is quite uniform. The limestone is gray to
brown in color, hard, probably sound, and of differing though
usually me,dium fine grain _______________,______________________

FEET INCHES

1

3
6
(Max.)
1
6

1

1
3

10 to
2

2. Limestone breccia, composed of angular fragments of various sizes
of hard light-gray fine-grained sound stone, surrounded by a
matrix of darker gray hard and sound stone. A few small veins
and pockets of greenish shale are irregularly distributed through
the bed. Tn some zones, instead of a breccia, is found a solid mass
of fine-grained light-gray hard limestone. Across the small ravine,
to the southwest, this member is as much as 8 feet thick_________ 2

6 to

3

6

1. Limestone, in regular and rather heavy beds. The bulk of the stone
is a medium-grained, granular to subcrystalline, brown, fairly hard
sound dolomite. The top 2 feet at several places shows a mediumgrained gray hard sound nonmagnesian limestone. Other beds (none
over 6 inches thick) show a soft brown ' earthy limestone. At the
top of this member there is locally a 2-inch bed of shale. To bottom
of exposure at quarry floor~___________________________________ 6
(Max.)

It is impossible to list all of the points in the hills adjoining and near
the valley of Big Creek where rock may be quarried. Detailed prospecting work in the following locations has indicated that rock is
available in thickness and quantity shown, under overburden in some
cases as much as 'lO feet: east of center section 6, Center Township, 42
25 Van Tuyl, F . M ., The St ratigraphy of the Mississippian F ormations of Iowa : Iowa Geological
Survey, Vol. XXX, Pl'. 264·2 67. 1921·22.
26Savage, T. E., Geology ' of Henry County : I owa Geological Survey, Vol. XII , pp. 267·2 74,
1901.
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feet of stone, 68,000 cubic yards available; Wi NEt section 18, Center
Township, 20 feet of stone,. 39,000 cubic yards available; 'NEt NEt
section 28, Center Township, 18 feet of stone, 21,000 cubic yards available; and Wi SWt section 36,. Center Township, 17 feet of stone,
20,000 cubic' yards available. Other well-known exposures an~ in sections 30 and ' 31, Marion Township, section 17, Center Township,
and sections 6 and 7, Baltimore Township. At any of these points
nearly all of the stone is suitable for road surfacing work, and much of
it may be used for :aggregate. Both St. Louis and Ste. Genevieve
formations are represented.
Outcroppings in sec~ions 21, 28, 29, and 34, Marion Township, are
provisionally referred to the Keokuk formation. They show beds of
coarse-grained crinoidal limestone, alternating with unsound shaly
limestone or calcareous shale. Though some of the exposures are extensive, the good beds are too thin to be quarried profitably, except in
very small quantity.
. The best-known exposures near Skunk River from Rome southeast
(in addition to those showing Keokuk or Warsaw strata) are in
SW t section 24, and east quarter-corner section 24, Tippecanoe Township; SWt NWt section 4, NWt NWt section 26, and NEt NEt
section 25, Jackson Township; NWt SEt $ection 19, 'NWt SWt section 27, south of center section 33, and NEt SWt section 34, Baltimore
Township. Detailed prospecting has been done in NWt NW! section
26, Jackson Township, and the following succession of beds is available:
3. Limestone, hard, sound, light gray ___________ .:_______________________ _
2. Sandstone, brown and white, sofL __.________________________________ _
1. Limestone, gray, hard, sound, evenly bedded. To creek-leveL __________ _

FEET

6

51

18

These members evidently represent the Upper St. Louis limestone.
Numbers 1 and 3 are suitable for aggregate or for surfacing work.
The prospecting work indicates 40,000 cubic yards available under
eight feet maximum thickness of overburden. It is probable that at the
other points near Skunk River just mentioned similar rock is available, though perhaps not in such large quantity under such light ove~.
burden.
Savage's 27 section one mile east of LoweU shows the Lower St.
Louis limestone to have there a thickness of about 36 feet and to consist of brown magnesian limestone, apparently suitable for road surfacing but very questionable for aggregate.
27 Savage, T. E ., Geology of Henry County: Iowa Geological .Survey, Vol. XII, p. 277, 1901.
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The following section is condensed ftc)'iNiorie by Savage 28 at an old
quarry near the southwest corner of section 22, Salem Township. This
is the most complete section in the southwest part of the county, S? far
as is known:
6.· Clay, reddish, with some gravel and small boulders ____ ~.:. ______·_·~_______
5. . Limestone, white, compact, fine-grained, fossiliferous, in layers
_.
8 to 12 inches thick _________________________ ----------_------------4. Limestone, fine-grained, similar to No.5, in layers 3 to 7 inches
thick, separated by clayey seams 1 inch to H inches thi~k------~-~---'"3. Limestone, yellowish, impure, in irregular layers H to 21 'feet thick,
non fossiliferous, and con,t aining numerous nodules of l cherL ___ "- __ .:. _____ '
2. Limestone, coarsely 06litic ________________________ :.__________________
1. Limestone, sandy, in layers 2 inches to 1 foot thiek; exposed to the '
water's edge ____________________________________ '-__________________

FEET

4

3
9,
6
~

31

Savage refers Nos. 4 and 5 to the Pella and the lower members to the
Verdi. Judging from his descriptions, nearly ,all of the , beds are of
value 'as a source of surfacing material, but for concrete aggregate, all
except No.5 are questionable and should probably not be used without
testing. The upper part of this section reappears south vf-center section
35, Salem Township, and the lower part in NWt NWt section 26,
Salem Township. Prospecting at the latter point has' shown that a
thickness of 16! feet of rather unev~nly bedded limestone (Upper St.
Louis) is availa~le to the amount of about 31,000 cubic yards und,e r
maximum of 12 feet thickness of overburden. Other exposures in ,Salem
Township are , in SWi SWt section 3, SEt SEt ', ~ection 21 , east of
center section 33, and SEt SEt section 35. At these points, and probably at others in the township, rock is obtainable in moderate qmi.ntity.
The best-known outcrops along Fish Creek are in SWt NWt s~ction
20', Jackson Township_ Some 10 feet of the Ste. Genevieve limestone
has been removed from quarries there, though now the quarries, have
been so long abarid~ned that the faces'are almost entirely sodded ovei'.
The Upper St. Louis, consisting of brecci~ted limestone with pockets
and beds of shale, appears in considerable thickness fafther down':
strea~. Small quantities ~f stone are available. F'a rther east along Fish
Creek are other, moreliniited exposures.
Outcroppings along Bogue Creek are numerous in sections 27 and
22, Jackson Township. A recently worked quarry in NWt NEt section 27 shows 10 feet of brecciated limestone, suitable for surfacing
material, overlain by a few feet of soft incoherent sandstone. An older
quarry was operated in SW.,f SWt section 27. Other ' surface ex-

a

28 Savage, T. E " Geology of Henry County: Iowa Geological Survey, Vol. XII, p. 269,1901.
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posures ,are kn9wn in NWt section 27 and NEt section 28, most of
them showing the Upper St. Lou5s limestone. Moderate quantities of
stone are available at several points.
The Keokuk and Warsaw formations are well exposed along the
lower course of Mud Creek north of Lowell. In the higher bluffs, the
St. Louis and Ste. Genevieve appear and are available in limited quantity. The same is true near Brush Creek in sections 31 and 32, New
London Township, and section 6, Baltimore Township.
The St. Louis limestone is reported as occurring in NWt NEt section 3 and Sf SWt section 5, Jefferson Township, in the northwest
part of the county, and Savage 29 has published sections of these occurrences. A few outcrops are known to occur in the 'west part of
Jefferson and Trenton Townships. Skunk River, from Rome north,
occupies an old drift-filled valley, only partly re-excavated by the
preseht stream. Consequently exposures in and near its valley are scattered and limited in extent.
Sand and Gravel

A clayey iron-stained gravel, largely of residual orlgm, in many
places forms a bed, usually one or two feet thick, upon the upper surface of the bedrock. This bed has been seen at numerous points, though
everywhere unde.r such heavy overburden as to render its development
unprofitable. Glacial or interglacial gravels, though probably present
at several points, have been examined only in SEt NWt section 7,
Tippecanoe Township, in the south bank of Wolf Creek, where a 7-foot
bed is present under 11 to 35.feet of overburden, .The Illinoian moraine
in New London and Baltimore Townships is lo~ss-covered and shows
no prominent gravelly hills. Where Mud Creek cuts it in the north part
of Baltimore Township the drift is seen to be of an unusually sandy or
gravelly composition and to contain small pockets of those materials.
However, careful visual examination of the territory has failed to reveal anything available for development.
Mud Creek is a stream of high gradient, and as previously mentioned it cuts its upper course through the Illinoian moraine and its
lower course through numerous exposures of bedrock. It thus carries
important quantities of sand, gravel, and broken limestone, which are
deposited in bars at favorable points along its course. The largest of
19029. Sayage, T. E ., Geo:ogy of Henry County: Iowa Geological Survey, Vol. XII, pp. 275·276,
1

I
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these bars contain as much a~ several thousand cubic yards of material. A similar situation is found along Big Creek, where prospecting
has shown some 15,000 cubic yards of material to be available in
NEi SEi section 28, and NWi SWi section 27, Marion Township.
At ,other points on Big Creek are other smaller bar deposits. Where a
small creek from the south joins Skunk River in NEi NWi sec. 25,
Jackson Township, deposition has formed a bar that contains several
thousand cubic yards of sand, gravel, and broken rock. Probably many
other small streams, especially in ' the southern half of the county,
likewise carry limited quantities of similar materials.
At places in the channel of Skunk River are bars of sand or gravel.
These are usually small, but many are large enough and show a good
enough quality of material to be of value for local improvement projects. One such, in SEi NEi section 4, Tippecanoe Township, has been
investigated. In the vicinity of Rome the extensive f1'rst and second
bottomlands of the Skunkl River valley are in many places composed
of sand, at some points to a depth of several feet. The sand is rather
fine-grained for any road , or concrete uses, except possibly in an
asphaltic aggregate. At greater depth is sometimes found a bed of
gravel, which might be utilized if some inexpensive means were found
for disposing of the overlying sand.
JEFFERSON COUNTY

The St. Louis and Ste. Genevieve stages of the Mississippian system
underlie the whole countY ,and form the uppermost consolidated beds in
about 50 square miles in the northeast and southeast parts. The Spergen is recognized b~low t}:le St. Louis at two points in Lockridge Township but probably is not continuous at that horizon. In the remainder
of the courity the country rock is Pennsylvanian sandstone or shale.
, Both Nebraskan and Kansan glacial deposits are recognized in
Jefferson County, though the former has been seen in only a few
places. The combined thickness of Nebraskan, Aftonian, and Kansan
is at few places greater than 125 feet. Upon the Kansan is a mantle ot
loess averaging about 12 feet thick, but in the rougher country adjacent
to the more important streams it is largely removed by recent erosion.
Alluvial deposits are rather small and consist mostly of clay, silt, or
fine sand.
'
Limestone

Exposures of the Mississippian are com1110n along and near Walnut
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Creek in Walnut and the eastern part of Penn Townships, near Rocky
Branch all along th~ south line of Walnut Township,.near Skunk River
and the lower course of its tributaries in eastern Walnut and Lockridge
Townships, near Cedar Creek through Round Prairie and eastern
Cedar Townships, ~nd in scattered small areas east and south of Libertyville.
The Spergen .is recognized at only two points (east of SW corner
sec. 12, and near center NEt 'sec. 11, Lockridge Twp.) and consists of
soft, generally massive sandstone of little importance to this report.
Limestones of value are thus confined to the St. Louis and Ste. Genevieve stages.
Udden 80 has published excellent general descriptions of the St. Louis
IOWA GEOLOGICAL SURVEY.
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.80 Udden, J. A. , Geology of Jeff~rson County : Iowa Geological Survey, Vol. XII,. pp. 386·
390, 1901.
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'(his Springvale, Lower Verdi, and Upper Verdi beds) and the Ste.
Genevieve (his Pella beds) formations. The following .descriptions are
condensed from his:
";
"The Springvale beds (Lower St. Louis) consist of soft dolomitic limestones interbedded with dolomitic marly shales and some sandstone of fine
texture. The dolomite consists of an aggregate of crystals of minute but
varying size. It frequently contains small lentils of green clayey materials,
is here and there transversed by thin and curving fractures which have been
filled with clear crystalline calcite, and occasionally contains a small admixture of fine sand .. . : In the limestones, impressions or imperfectly preserved fossil remains were noted.
.
"Above the magnesian limestones and shale just descr.ibed, there is usually
some exceedingly variable material most of which might be called mortarrock as it consists of sand cemented together by a calcareous or magnesian
matrix. The sand may be fine or coarse, the matrix may be calcareous or
dolomitic, and the ratio between the sand and the matrix may vary to the
exclusion of either one of the two. By an increase of clayey material either
of these rock varieties may become shaly. Frequently the alternating thin
. s~ams have an unequal amount of matrix and sand. Finally, any of these
variations and sediments may be brecciated and- mingled with each other
promiscuously.... The arenaceous (sandy) meinbers just described change
upward into brecciated, less sandy, and less frequently dolomitic limestone.
At this horizon there are some very fine-grained calcareous ledges . ... In
the valley of Cedar Creek large lenses of a tough gray or almost black
quartz ... are seen replacing parts of certain ledges .... In the creeks draining into Skunk River there occurs near the top of this division a shaly or
marly seam, usually about six inches in tnickness, which can be recognized
at points several miles apart. It lies between two ledges of solid limestone,
. w)1ich are sometimes slightly broken or brecciated. In correlating local
;. sections this seam serves as an important landmark. . . '.
"The Pella Beds (Ste. Genevieve) . These consist mostly of heavy-bedded
ledges of compact, calcareous limestone, alternating, especially above, with
seams of greenish marly shales. Occasionally the limestone is slightly broken
up and brecciated. Some ledges have a very fine texture . . .. The shales or
marls are sometimes quite hard and stony. Fossils are common in the lime..stone and quite abundant in' tHe marls."
. Udden assigns to the Springvale beds a: thickness of approximately
20. feet, t6 the Verdi about 60. feet, and to the Pella about 17 feet. The
figure given for the .P ella is probably greater than ' the average in the
county"as the upper part of the formation has at · many points been
r~moved by post-Mississippian erosion. Frpm observat~on of these
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strata it appears that stone of value for road surfacing may be obtained
from any of the zones described by Udden, though probably not from
the whole thicknes~ of any of them. The upper part of his Verdi and
the superjacent lower part of the Pella constitute the horizon of best
quality. Many of the beds are usable as a source of aggregate.
In general, the strata described appear at some distance fr:om rail
transportation and they are at many places difficult of access from any
centers of population or from main highways. Consequently there has
been but little quarrying in the past, and so far as known very little is
being carried on now. Therefore no more detailed description of the
beds will be given. No place has been found where the available quantity
of rock of satisfactory quality is sufficient to justify the erection of a
large permanently located screening and crushing plant. ~owever, there
ar.e numerous points where moderate quantities of satisfactory surfacing stone could be utilized by a portable or semiportable plant.
A few of the more easily workable locations are in NWi NEi section 10, NWi NEi section 11, and SVVi SWi section 12, Lockridge
Township; near center NEi section 34, Cedar Township; in Et section
31 and 'SEi SEi section 29, Round Prairie Township; and near center
section 30, Liberty Township. In addition to these, Udden 81 has published 'detailed sections of exposures of the Mississippian at the following points: SE ,c orner section 24, southwest corner section 23, and NEl
SEi section 21, Penn Township; SWi SWi section 26, southeast of
center SWi section 20, SEi SEi section 19, and SWi SEi section 32,
\i\Talnut Township; SWi SEi section 3, NWi NWi section 3, NEi
NWi section 8, SW! SWi section 10, NEi NEi section 14, NEi
NWi section 24, and NE corner section 36, Lockr'idge Township; south
of center section 5, SWi SEi section 34, near southwest corner section
34, NEi NEi section 32, and NEi SWi section 23, Round Prairie
Township; northeast of center section 10 and NWi SEi section 9, Liberty Township; and near center section 25, Des Moines Township.
Sandstone

Coal Measures strata appear in every township but Polk and Black
Hawk. They consist principally of shale and sandstone, the former
being predominant. At most locations the sandstone is shaly, soft, and
incoherent, but an exception is seen in the case of beds which appear
in section 25, Locust Grove Township, and sections 3, 5, and 8, Des
Moines Township. The best-known quarry was in NWi NWi section
25, the total ' thickness of sandstone there being about 30 feet. The
81
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quarry operated only in the harder beds, from 5 to 12 feet thick The
stone is similar to that ih Marion and Lucas Counties and is suitable
for road-surfacing work, though probably not for aggregate. Moderate
quantities are available.
A soft, incoherent yellow sandstone is well exposed in the bluff south
of Cedar Creek in NWi section 19, Cedar Township, and NEi section
24, Liberty Township. It breaks down readily to a fine yellow sand,
which has been used for foundry work in Fairfield.
Shale
Some mining has been carried on near Perlee an,d north of Lockridge, but the mines are small, and piles of burned shale from them are
.of little importance as a source of road surfacing material.
Sand and Gravel
Udden 82, has described outcroppings of glacial (or possibly pregla-.
cial) sands and gravels at southwest corner section 1, Walnut Township; NWi NWi section 12, Walnut Township; E! SEi section 11,
Lockridge Township; near southeast corner section 24, Round Prairie
Township; and in SWi section 35, Round Prairie Township. The
material is clayey and iron-stained and interbedded with sand. In section 24, Round Prairie Township, the beds are somewhat cemented
t9ge~er by a calcareous or ferruginous cement. Judging from Udden's
descriptions, the material is unavailable or available in only very small
quantity. A similar deposit in SWi SEi section· 10, Buchanan Township, has been prospected and found to have about 1,000 cubic yards
available. Systematic and careful search would probably disclose supplies of lIke nature, at other points in the county.
Alluvial deposits, both on Skunk River and on the smaller streams,
consist principally of fine sand and si'tt and are unimportant in this
connection. Exceptions are often seen in some O'f the smaller streams,
which, if cutting through a considerable thickness of glacial drift and
indurated rock, have collected the sand, pebbles, and' rock fragments
into bars, sometimes of moderate size. Residents of the locality make
use of them for small improvements.
KEOKUK COUNTY

The bedr.ock in most of Keokuk County is of the Meramec stage of
82

1901.
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the Mississippian system and includes the St. Louis and Ste. Genevieve
limestones. The Keokuk appears at a few localities in the lower slopes
near ' both branches of Skunk River and is believed to ' lie next
beneath the drift in the northeast corner. In the latter locality it is
known to be exposed at only one point and there to very limited extent.
PLA~
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Above the Mississippian rocks, Pennsylvanian (Des Moines series)
beds 'cover the northwest corner of the county ,and occupy scattered
small outliers in other parts. It is probable that the Pennsylvanian is
present also in the flat uplands of the southwest and southeast corners
of the county, where, however, it is not exposed.
Upon the indurated rocks is a mantle of glacial drift of Nebraskan
and Kansan ages. The Nebraskan is nearly e:verywhere concealed beneath the Kansan, the latter being widely exposed in every township.
A layer of post-Kansan loess a few feet in thickness overlies the drift
in the flat or gently rolling areas, while in the rougher country near the
larger streams it has been largely removed by recent erosion. The loess
is ordInarily not over 10 feet thick, and the total thickness of loess and
drift at few points exceeds,1S0 feet.
Limestone

The Keokuk limestone has been recognized at a number of points
near both branches of Skunk River:. However, it is in general low in the
hills 'a nd the slopes above it are steep and high. Old quarry workings in
it are confined to the Ni section 10, Jackson Township, and Ni section
6, Richland Township. It is available for further development at these
points and perhaps also in SEt section 5, and Ni section 11, Jackson
Township, and near center section 13, West Lancaster Township. The
,'best exposures are in section 10, Jackson Township, and the followingsection was obtained in SEt NW!, in the west bank of Rock Creek:
FIlIlT INCHES

12. Limestone, 'buff, massive, magnesian, medium-grained, percentage
of wear 25.3, soundness satisfactory. Chert seams and nodules
constitute about 10 percent of the member. Included are several
pockets of soft brown stone____________________________________
11. Shale, drab, argillaceous ___ _________ _______________ ____________
10. Limestone, buff to gray, coarse-grained, crinoidal, massive, percentage of wear 7.6, soundness satisfactory, with large nests of
calcite constituting about 5 percent of the member, and chert in
the form of small nodules and irregular thin bands, about 2 percent
9. ,Shale, gray to drab ________ .:___________ ________________________
8. Limestone, gray, hard, sound, subcrystalline, medium-grained, massive, with a 5-inch chert band 2 feet below the top___ _____________
·7. Limestone, gray, medium- to coarse-grained, crinoidal, percentage
of ,wear 6.8, soundness satisfactory. Interbedded chert constitutes
about 5 percent of the member. Included are pockets and irregular
layers___
of_________________________________________
shale and soft shaly limestone, constituting_____
about
10 per_________
cent

4

4

2

2

4

7

3

5

6

6. , bed
Limestone,
ash-colored, weathers drab, very soft, fine-grained, one '1
__________________________________________________________

5

5. Limestone, bluish gray, fine-grained, and limestone, reddish gray,
coarse-grained, in about equal proportions, grading into each other ..
both horizontally and vertically. Percentage of wear 6.0 and soundness satisfactory. Included is 15 to 20 percent of gray chert in

I
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4.
3.
2.
1.

nodules and bands_______________________ _______ _______________
Shale, gray to buff, ca1careous__________ _________ _______________
Limestone, gray to buff, medium-grained, moderately hard_________
Shale, gray to buff, calcareous_________________________________
Limestone, gray, massive, fine-grained, crinoidal in the lower part,
hard, probably sound, with .numerous thin irregular bands and
nodules of cherL _____ ________ _________ _______ __________ _'_____
~
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10
9
4
3

6

According to Van Tuyl,88 who has published a section of the beds here,
No. 1 has a total thickness of nearly eight feet. Above these beds the
slope rises rather steeply, so that only limited quantities are available
under moderate stripping. Mining of the lower beds, by means of tunnels back from the outcrop, might prove to be a profitable alternative.
At the other locations mentioned, the Keokuk is even less easily available than in section 10, Jackson Township.
'
N early all of the outcrops of the St. Louis and Ste. Genevieve limestones are in the south half pf the county, principally on or near the two
branches of Skunk River. The best-known localities are as follows:
Along Richland Creek north of Richlaqd; on' or near Clear Creek and
Skunk River in the south part of Clear Creek Township; south of
South Skunk River and hear Rock Creek north, northwest, and west
of Ollie; at various points south of South Skunk River and along
tributaries to it from the south, in the north part of Steady Run and
Benton Townships ; near North Skunk River in Sigourney and Warren
Townships; at a few points ea~t and southeast of What Cheer; and
along Bridge Creek north of Sigourney. Of these localities, the two last
mentioned are the only ones where the Ste. Genevieve is known to
appear.
Near Richland Creek in Richland Township are numerous rock outcrops, though none is of ap.y great extent. It appears that here is a
ledge of hard liglit-gray fine-gra~ned limestone about thr~e feet thick,
underlain by sandy and magnesian beds, which are ye.llow to brown in
color, massive, rather soft, and contain lenses and thin beds of hard
fine-grained limestone. These lower beds are known' to be about 2S
feet thick and they are for the most part unsuitable as a source of
aggregate or even of surfacing material.
In the southern 'p art of CI~ar Creek ,T ownship a simi14r succession
is found , though here the sandy and magnesian beds in places are as
much as 40 feet thick. Locally they are well enough indurated to be of
some value for surfacing on light-traffic roads. Owing to the thickness
88Van Tuyl,. F. M., The Stratigraphy of the Mississippian Formations of Iowa : Iowa Geological
Survey, Vol. Xl\,X, p. 179, 1921·22.
.
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of the member it is well exposed and easily available' for quarrying,
particularly in sections 27, 28, 33, 34, 35, and 36, Clear Creek Township, and section 4, Richlarid Township. 'The lower part includes a
series of soft shaly or sandy beds, weathered yellow or buff, of no value
for road or concrete work, and extending downward perhaps 20 feet
to the top of the Keokuk limestone.
The limestone part of these yellowish magnesian beds at some exposures has the form of a conglomerate of well-rounded fragments of
hard gray fine~grained limestone or of light-gray c~1ert, in a matrix of
yellow or buff sandy magnesian stone. This facies is well shown in
the upper part of ari exposure in SWi SEi section 28, Clear Creek
Township. In NEi NEi and again one fourth mile ,south of northeast
corner section 29, Clear Creek Township, a conglomerate of similar
nature with associated coarse-grained sandstone shows a thickness of
a few feet. The upper part of the conglomerate is much weather-broken
and grades upward into residual material containing much gravel and
small boulders. ,The gravel has been worked in a small pit in NEi NWi
and, with the under1ying~nweathered stone, may be available in additional limited quantity for road surfacing work.
The following general section of the St. Louis limestone is found
northwest of Ollie:
8.
,7.
6.
5.
4.
3.
2.

Limestone,
,Sandstone,
·Limestone,
Limestone,
Limestone,
Sandstone,
Sandstone,
1. Limestone,

,

FEET INCHES

gray, hard, compact, fine-grained, laminated___________ 2
buff to ,yellow, massive, fine-grained ___________ ~ ______ 3~-5
gray, hard, compact, fine-grained~ __________________ _
brecciated, with a shaly or sandy matrix ______ ___ :..___
gray, hard, fine-grained, slightly brecciated ___________ 8-11
soft, buff, shaly_________________________ :..__________ 2
gray" ,moderately hard, fine-grained, massive__________ 5
magnesian, granular, usually soft and shaly ___________ 20

6
8
8

Beds Nos. 7, and .8 can not everywhere be seen and are in places apparently missing entirely. Again, No. 8 in some places appears in the
form of large lenses in the upper part of No. 7, in which case No; 7
shows the maximum thickness given. Numbers 5 and 6 are ,usually present tho~gh not persistent in character. Sandstones Nos. 2 and 3 are persistent, and No. 2, being very resistant to erosion processes, is l,lsually
prominent in.natural exposures. Number 1 is well exposed in on,1y a few
places, as it breaks down readily under weath~ring q.nd tel)ds to become
, covered wi,t h sod. Nurriber 1 represents the Lower St. Lquis ,limestone
and the remainder of the section the Upper St. Louis,.
Exposures of ' the various members of the preceding section are
abundant in sections 10, 15, 22, 21, and the NEi section 20, Jackson

.
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Township. Quarrying on a small scale has been carried on in the past
at a few points. At present the most favorable sites for development (of
bed No.4 of the preceding section) appear to be in NEi SWi NWi
and again in N\Vi SEi NWi section 22. At each of these points an
area of one half acre may be worked with a probable maximum overburden of 15 feet.
The limestone member of the Upper St. Louis at Ollie is slightly
thicker to the west. Bain 84 reports a lO-foot bed of gray fine-grained
limestone near north quarter-corner section 12, Steady Run Township,
though this thickness is no longer exposed. At the south end of the
highway bridge here lo feet of buff medium-grained magnesian limestone is exposed. It has a wide range in hardness and 'probably is
usable only for road surfacing work. In the bluffs in section 11 and
the W i section 12, similar strata are present, though very poorly
exposed. Near center SEi section 10, ' Steady Run Township, the following section may be made out:
4. Limestone, white, hard, firte-grained___ ______________________ _________
3. Unexposed. Probably ·shale or soft sandstone______ ____________________
2. Limestone, white, hard, fine-grained, with a few chert nodules and a
few very thin shale partings________ __________________________________
1. Sandstone, yel1o~ to buff, soft _________ ___________________ ,__ :-________

FEET

4'
4

10
10

At this point moderate quantities of stone suitable for road or concrete
work are available without difficulty.
North of center SWi section 13, Benton Township, the east bank of
the, small creek whose valley is followed by the railroad shows, in
descending order, glacial clay increasing in thickness at a moderate
grade from zero, 2 feet of limestone, 2 feet unexposed but probably
sandstone, and 10 feet of limestone. At this point about one acre area
is easily workable, and a good quality of stone may be obtained. Similar
conditions are noted in the hills in sections 11 and 12, Benton Township, and in NWi section 7, Steady Run Township. At the latter point,
there appears to be about 30 feet of soft white and yellow sandstone
below the limestone member. Bain 85 reports 30 feet of imperfectly
exposed limestone alternating with sandstone at the old Springvale
mill .site in NEi section 34
75 N., R. 13 W.). Other good expo~ures of limestone are known to be present farther west in the
country south of South Skunk River, in White Oak Township, Ma~
haska County.

ct.

84
. 85

Bain, H . F " Geology of Ktokuk County ; Iowa Geological Survey, Vol. IV, p. 270, 1894,
Bain, H. F ., Geology of Keokuk County :' Iowa Geological Survey, Vol. IV, p. 271 , 1894.
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The St. Louis appears in many places near North Skunk River, south,
southwest, and west of Sigourney. On account of the soft and easily
weathered character of much of the rock, good natural sections are
diffiq.llt to obtain. Also, quarry operations were limited in extent and
are now entirely discontinued, so that there are no good artificial sections. The lO-foot limestone is present at some points along South
Skunk River, while at others it can not be found. Following are a
number of typical sections:

Section in NWt SEt section 13} West Lancaster Township
FEET

ApPRox.

3. Sandstone, buff, soft________________________________________________ 30-40
2. Shale, drab, calcareous, and buff shaly limestone, with small nodular
masses of quartz and chert. Poorly exposed, the thickness being somewhere between the limits given_______________________________________ 10--30
1. Limestone, gray, hard, sound, crinoidal, thin-bedded. To river leveL_____ 10

Number 1 is referred to the Keokuk, No.2 represents Bain's 86 Springvale beds (Keokuk or Lower St. Louis), and No. 3 is evidently an
Upper St. Louis sandstone. An 8-foot bed of hard dense limestone is
reported to be present in the higher bluff to the south, where it may
be quarried in limited quantity. Number 1 of the section given is also
available in small quantity by stripping.
.
In NWt NEt section 14, Sigourney Township, the same three lower
members appear in the north bank of the river, limestone being here
more .noticeable. The following is the section:
F££T

.

ApPRox.

3. Limestone and sandstone, buff, moderately hard, with small chert fragments and masses of white fine-grained limestone_____________________
2. Shale, drab, calcareous, and buff shaly, sandy soft limestone. Probably
massive when unweathered ______________________ _____________________
1. Limestone, coarse"grained, hard, gray, thin-bedded, crinoidaL___________

10
25
2

Number 3 is partly usable for surfacing work, though not for concrete.
It is available in limited quantity at several points in SEt section 10,
NWl NWt section 15, and in the south part .of section 15, all of
tbwnship 75 north, range 12 west.
A limestone ly.ing above the beds just described is widespread in
sections 20 and 21 of township 75, range 12. Following is the approximate section in Wi NEt SEt section 21:
.
F£J;;T

ApPRox.
4. magnesian
Limestone, _____________________________
light gray, weathers white, hard and sound, fine-grained, non3. Shale, drab, calcareous _____________________________________
2. Sandstone, principally soft, including a few feet of conglomeratic gray
~ ___________________ _ ________

~________

86

10--15
5

Bain, H . F., Geology of Keokuk County: Iowa Geological Survey, Vol. IV, pp .277-279, 1894.
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limestone and about 1 foot of sandstone recrystallized to almost pure
quartz. Drab shale at bottom_________________________________ _______ _
1. To
Limestone,
brown,
fine-grained, magnesian,
fairly hard, sound, massive.
river level
______________________
_________
~

~______________ _ _______

20
2~

Number 1 is for the most part suitable for road surfacing, but on
account of overlying inferier beds it is difficult to work. Number
4 is suitable for road or concrete work and several thousand cubiC
yards is available under moderate stripping. In NE corner NWi section 20, a cliff above the river shows, in descending order, 5 feet of
thi~-bedded medium hard limestone, 5 feet unexposed, 10 feet of hard
massive limestone, and 20 feet unexposed. Here alsQ rock can easily
be quarried from the upper limestones.
Farther west along North Skunk River ar~ numerou's exposures,
particularly in sections 4,8,9 and 10, Warren Township. Details of the
location and nature of the outcrops are incomplete, but one or two
workable limestones appear to be present. In NEi NWi section 9, a
5-foot bed of limestone has three feet of sandstone above and an unknown thickness of sandstone below. Small quantities are available.
Bain 87 reports a 2i-foot bed of limestone between two sandstones in
NEi section 8. An old quarry near center section 9 shows the following approximate face section :
FJ>ET
6.
5.
4.
3.
2.
1.

.APPROX.

Clay, nearly all residuaL ______________ ~·________________ __ ___ ,; _____ ·__
Limestone, massive, argillaceous____ ________ _______ __________________
L!mestone, thin ~edded, purer than the above, \Iuite hard ________.- -----Limestone, maSSive, argillaceous________ ____________ _________________
Unexposed .___________________ ________________________________ ____.
Limestone conglomerate, massive, much weathered ______·_____________ __
'_~

3
6
3
4
8
4

Accurate information as to the quality of this rock tor road or concrete
work is lacking. It may be that the upper strata represent the Ste. Gene":
vieve. At this point a few thousand cubic yards of rock could be quarried without difficulty.
'
The ·Ste. Genevieve limes~one was at one time exposed at several
points east and southeast of \Vhat Cheer, principally in SEi section 11,
SWi SWi section 12, NWi NWi ~.ection 13, and S\\1i section 35,
\Vashington Township, and Ei Ei section 7 and NEi NW t section
17, Van Buren Township. At all of these points the exposure is now
entirely or almost entirely obscured by overwash. North of the south
quarter-corner sectioh 35, Washington Township, about 15 feet of
limestone under prohibitive overburden can be made out. It is possible
that limited amounts of material are available at the other locations
mentioned, though of what quality is unknown.
87
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Most of the outcroppings north of Sigourney show an Upper ,St.
Louis sandstone, fine-grained and poorly cemented and having a thickness' of IS , to 25 feet. Locally the sandstone contains thin beds or
lenses of limestone, which is, however, almost entirely unavailable.
Capping the sandstone is a ' limestone member a few feet thick that
has been quarried in a small way and is still obtainable in moderate
quantity at several points in sections 12, 13, 23, 24, 25, and 26, Van
Buren Township. The maximum known thickness of this' upper limestone member is,in a quarry in N\Vt SW t section 13, recently worked

FIG, 2, -

,

py

th~

Ste, Genevieve limestone in County Quarry in section 13, Van Buren Township, Keokuk
County, This shows the characteristic thin beddi,~~ and variable dips.

county (Figure 2). The detailed section of the face of this

gu~r.ry i,s as follows:
' 6, Clay, glacial and residual____________________________________________
S. Limestone, light gray, fine-grained, hard, sound, probably mahive when
fresh, but now much weather-broken into rather thin ' beds or blocks up
to 6 inches thick. No fossils noted____________________________ ________
4. ledge
Limestone,
gray to 'd ark gnlY; medium-grained; hard, sound, one strong_
_____________________________________________________________
3. Limestone, dark gray, fossiliferous, perhaps somewhat shaly, hard, but
probably unsound, in several beds, with thin partings' of black fissile shale
2. Shale, bluish gray and very sandy above, drab and clayey below. In the
middle
there
appears locally a 9-inch bed of hard ,gray medium-grained
limestone
_____________________
~_________________________________ _ ___

1. Limestone, gray, heavy-bedded, medium-grained, hard and sound, no fossils noted. On account of water in the quarry pit, only the upper 4 feet of
this member can now be seen, but the quarry superintendent states that
7 to 8 feet is the total thickness ____ ·___________ ____ ~__________________

FEET

4

6

2
31

7

Though these beds show local dips, some of ,them r~ther sharp, they
seem to be quite persistent as to character and thickness within the

GRAVEL IN KEOKUK COUNTY

limits of the quarry. Numbers 1, 4, and 5 are suitable' for aggregate or'
for surfacing materi'al. Numbers 1 and 2 are believed to represent the'
St. Louis, while Nos. 3, 4, and 5 are tentatively referred to t4e Ste.
Genevieve.
'
Scattered 'exposures near 'English River in the north part of the
county are very limited in extent and show no stone available, either by
stripping o'r by mining.
Mine Shale

At one time an extensive coal mining industry was carried op , near
What Cheer, bufthis has now almost entirely ceased, The w,~ste piles
f.rom these mines have been and are still being utilized: for ',surfacing'
materiaL Rather large quantities ' are yet available. The larger mines
were in sections 3, 4, 5, 9, 10, and 15, Washington Tow.nship, and
sections 33 and 34, Prairie Township. Smaller mines located near
Thornburg, south of Delta, sou.'thwest 'o f Richland, and north of Sigourney,have available only sm~ll amounts ,of possible surfacing materials.
Sand and Gravel
Small pockets and peds o'f oxidized, 'rather clayey:gravel are found
withiri or beneath the glaCial depos'i tsifl many plat,es. However, none
is known 'to be large enough ' to have :iny value except for ' small improvements of"ii very iocal nature~' In ', aH'r SCin1e thirty such ' deposits'
have been 'investigated. The largest supply dlsc0veted is north of center
NWtsectlon20, Adams Township; where aoout 1,500 'cubic'yards has
been removed, and 400 cubic yards still remains. About 'one fourth mile
east of center section 6, Richland Township, the persistent layer of
residual gravel ' arid weathered and broken ' stone ', that overlies the
Keokuk in many of its exposures is 'several feet thitkand may be available in small quantity. Careful search might discldse other points in the
county where this resIdual material would be workable: .
'Small streams of high gradient carry sand and gravel obtaIned ,from
the glaCial deposits, and, if they are cutting into the bedrock, 'they also
carry much broken lime?tone and chert. All the supplies of such 'origin
are small, but much of the matei'ialin the~ is clean, well sorted; and
durable, overburden is light or altogether lacking, 'a nd the supply is
replenished after each heavy rain. Conseq1:tently, f~'r small local improvements, these deposits have been and wiHcontinue'to be used quite •
extensively. T ypical examples are along 'a small south.;flowing: creek
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in sections 19 and 30, Clear Creek Township, along the north-flowing
creek in sections 12 and 13. Benton Township,. or along Rock Creek
in sections 10, 15, and 21, Jackson Township.
The surface alluvium of the two branches of Skunk River consists
of clay, silt, or fine sand. The same is true of English River in the
north part of the county. However, the lower alluvium along the Skunk
at some places contains beds of gravel or coarse sand, some of which
are heavy enough to warrant consideration as a material source. An
example is about one fourth mile east of southwest corner, section 2,
Steady Run Township, where soundings for a bridge show a bed of 34
feet of clean sound sand and gravel under 9 to 10 feet of overburden.
The upper part of ' the deposit is mostly sand, while the lower part
contains coarse gravel. The extent of the deposit is unknown but may
be rather large.
LEE COUNTY

Except for the Kinderhook formation, the whole Mississippian section for southeastern Iowa is visible in Lee County. The Burlington
appears in the lower slopes near Wever arid Augusta and north and
northwest of Denmark. The KeQkuk may be seen in the higher slopes
in the same locality and it forins the lower bedrock in the Keo~uk
MO'n trose area. The Warsaw appears above the Keokuk in this latter
area, .and, in addition, its upper part is exposed at numerous places in
conjunction with the overlying St. Louis in the western and northcentral parts of -the county. The Spergen appears locally beneath the
St: Louis at many points where the latter outcrops .
.The uppermost bedrock in a large part of the county is the St.
Louis limestone, above which the Ste. Genevieve limestone and sand-.
stone appear at some places. These beds form the highest exposures in
the Keokuk-Montrose area and again in the hills south of Skunk River
northwest of Denmark. They constitute the main bulk of the rock bluffs
near Des Moines River and the lower courses of the small creeks tributary to it in the Croton-Belfast-Hinsdale locality. To them 'may be
referred practically all of the exposures in the interior of the county,
such being most numerous on East Sugar Creek and it~ tributaries .
. Though the lowermost Pennsylvanian (Des Moines series) stt:ata
may be present beneath the unconsolidated beds in a large part of the
less deeply dissected areas "in the west, northwest and north parts of
the county, exposures are few, and limited in extent. They consist prin-
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cipally of shale, with some sandstone. Coal mining has been carried on
only in very small scale, and burned shale from mine dumps is not
known to be present in any usable quantity. Consequently the Des
Moines series offers nothing of sufficient value to be mentioned further
in this report.
Three glacial drift sheets, the Nebraskan, the Kansan, and the
Illinoian, cover parts or all of this county. The Nebraskan has been
recognized at only a few points but is believed to underlie the Kansan
continuously throughout the area. The Kansan is widely exposed iri
the west part of the county, while in the Illinoian area its outcrops are
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fewer. The Illinoian occupies that part of the county east of ,a line
passing south, from the north boundary to West Point. and thence
south-southeast to Mississippi River near Montrose. In this, part of the
county it forms most of the surface exposures except in the lower slopes
of the deeper valleys. Kay 88 has described outcroppings , of all three
tills, with related interglacial materials, as being observed in the south
part of Denmark and the north part of Washington ,Townships. Loess
covers the earlier deposits with a layer froin a few feet ,to 15 feet thick
in the interstreain areas, while on the steeper sl6pes)t has been largely
removed by recent erosion. The total thickness of unconsolidated deposits in. Lee County at few places exceeds 100 feet, except as noted in
the following paragraph. '
Gordon 89 has shown that in preglacial time the 'COurse of Mississippi
River lay somewhat to the west of its present course a~(rthat the old
valley was excavated to a depth ab-~:)Ut 130 feet below the bed of the
present river and was later , fille9 ,·with glacial ',and alluvial ~aterials
(Figure 3). His studies havei~dicated that the old ~alley had an aver- '
age ~idth of about six miles. At the same ti,me the ancestral Des
MoineS River followed"a courSe8'Ofuewhat to the east of that in 'which
.it now runs, and its 'y,~lley was exciLvated to 'a n average width of about
three Ihiles and a Qepth·i~' proportion to that,.of the Mississip'pi to which
it was,tribotaFY. This valley was likewise refilled wJth unconsolidated
materi'als. , Jnformation ~~ ,the 'depth of ,the refilling of these two old
valleys is )~leager, but . a \yellrTecord at Mount Clara (Sec. 16, Mohtrose Twp. )" shows the"highest bedrock to be 395 feet below the surface and about 245 feet rower than in the, exposures at Montrose, two :
miles northeast. The accompanying map of the county shows the':, .
extent of these two valleys as mapped by Gordon. Their presence is of
importance to this report for the reason that ii\ t~~at:ea otcupied b'y ,
them no rock is exposed at tl)e surface.
'
~)~

;" Limestone

'.

.

.

Examination of the map of the county shows that;- by reason of the
presence of the preglacial valleys j~st mentioned, tock outcrops are
confined to' certain rather definite areas. These areas follows: the
Keokuk-:-Montrose area, three to four miles wide, extending along
Mississippi River ,between those two points; the Croton-Belfast-Hins88 Kay, G, F.,
ical Survey, Vol.
89 Gordon, C,
III, pp, 237.255,

and Apfel, Earl T " '-The Pre-I11inoian Pleistocene Geology of Iowa : Iowa Geolog·
XXXIV, pp, 148·151, 1928,
'
H" Buried River Channels in Southeastern Iowa: Iowa Geological Survey, Vol.
1893,
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dale area, with outcroppings along Des Moines River,and lower courses
of small streams tributary to it; th,e East Sugar Creek area, extending
from the Fort Madison-Donnellson ,road northward to the central part
of Marion Township; beyond which, point the creek has not cut to bedrock; a small area along Lost Creek through the northeast part of
Washington Township; and the Skunk River area, extending along
that stream and the lower courses of its tributaries from Wever northwestward to the northeast part of Pleasant Ridge Township.
K eokuk-Montrose Area. - The Keokuk limestone is;exposed in the
lower part of the bluffs alrriostcontinuously 't rom th,e mouth of Des
Moines River to Montrose. Its' top ,lies about 50,feet above water level
in the river below the dam at Keokuk. Above the dam the water level
is about 40 feet higher or near the top 0f the' Keokuk formation: To -the

FIG.' 3. -

Map of L ee County showing bur,ied valley (after Gordon) .
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north the beds rise gently until the top of the Keokuk is 25 feet above
water level at Montrose. N atur.al exposures are thus confined to the
upper part of the formation. However, quarrying operations have been
extensive, and artificial sections reach down through the whole thickness of the Keokuk limestone proper (35 feet) and in some cases into
the underlying upper part of the Montrose chert member.
A large number of good detailed sections of the Keokuk limestone at
Keokuk and Montrose have been published. Careful examination of the
sections previously published and 0.£ other,s obtained by the writer
during a study of the Keokuk formation in this vicinity in 1929 indicates that while the beds are markedly uniform in thickness and general
character, they show abrupt variation in detail, even 'wlthin the limits
ofa single quarry opening. Consequently, no detailed section's will be
given. Following is a general section for this area, as compiled from
all available sources of information:
F\:ET

ApPRox.
7. The upper half of this member is a fair grade of lim<:,stone, and the
lower half is in places a shale or shaly limestone __ ____________________ _
6. This zone is nearly all limestone, usually hard and sound, but locally
shaly and o-f questionable soundness__________________________________
5. Principally shale, or interbedded limestone and shale, locally cherty______
4. Limestone, hard, and usually massive and sound,' Locally with a moderate
percentage of chert. Near Keokuk the lower half of this member contains geodic cavities lined or filled with calcite. Near Montrose a H -foot
shale band occurs at the middle _____________________ ________________ _
3, Shale or shaly limestone. A rather persistent me'mber _________________ _
2, Limestone, massive, hard and sound, usually with very little cherL _____ _
1. Limestone, with 10 to SO percent of chert. The limestone is massive,
hard, and usually sound, but the chert shows signs of unsoundness, Shale
seams are thin or missing altogether. Except for the upper few feet, this
zone is not visible near Keokuk or Montrose but may be seen on the
opposite bluffs, between Hamilton and Warsaw, Illinois________________

6
10
3

12

i -I
3

35-40

Number 1 of this section is the Montrose chert member, while the remainder is the Keokuk limestone proper.
The rocks included in the Keok';1k limestone proper may be divided
into three general classes. The first is a coarse-grained massive gray
crystalline hard sound limestone, strongly fossiliferous and with chert
in fairly large nodules or continuous bands in different proportions up
to 10 percent of the whole. The second is a dark gray, very fossiliferous,
hard but in large part unsound shaly limestone, with chert in about
the same range .of proportion as in the first class, but appearing in
smaller nodules or in' the form of irregular veins and pockets. The
third clas$ is a dark gray fossiliferous calcareous shale. The first class
is suitable for aggregate or for road surfacing wor k. The second class
is of doubtful quality for either purpose, though for the most part
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fairly satisfactory for su·rfacing. The third class is of no value for road
or concrete work. Analysis of five detailed sections near Keokuk shows
that, of the beds exposed, these three classes average 38 percent,
53 percent, and 9 percent, respectively. Analysis of five detailed
sections near and south of Montrose shows that, of the beds there
exposed (including the upper half of the Montrose member in
-one section), the three classes average 58 percent, 33 percent,
and 9 percent" respectively. At any particular location it is possible to set off for quarrying some part of the Keokuk in which
the percentage of the first class of stone is considerably higher than
the averages given. The maximum uninterrupted thickness of ' stone
which is all of the first class is nearly everywhere in the neighborhood
of 10 feet. It occurs, in different horizons at different places, though
usually in bed No.4 or No.6 of the general sectiop..
Owing to the extent of former and present quarry op'erations, and
'also on account of the general steepness of the bluffs and the presence
of overlying inferior stone, the Keokuk limestone has now become
almost entirely unavailable by stripping, unless in small quantities (not
to exceed a few thousand cubic yards). The only exceptions to this
rule are in the bottoms of the present open quarries (which have for
the most part reached down to or into the Montrose member) or in
SWt SWt section 12, Montrose Township, across the road to the
west of the abandoned Cameron & Joyce quarry. Minin'g of the more
desirable beds from the outcrop is a possibility at numerous points,
though it must be remembered that only the upper part of the formition is above water level above the Keokuk Dam. '
'
During the 1931 season two plants operated in the Keokuk limestone. These were the Keokuk Quarry and Construction Co., near the
mouth of Soap Creek at Keokuk, and the McManus Quarry Co., in
NEt section 36, Montrose Township.
.
The first-mentioned quarry has a face about 44 feet high, of which
the lower 12i feet is referred to the Montrose and the 'remainder to the
Keokuk limestone proper. The detai.1ed section shows ' that the percentages of the three classes of stone are 44, 47, and 9 respectively.
Recent workings are confined to the lower 16 feet of the face. The
,quarry is entirely surrounded' by permanent improvements, so that the
only possible extension is downward. Stone is loaded by hand on narrow-gauge cars, which are raised by cable on an incline to the primary
crusher. The crushed stone passes through sizing screens of the'. cylin"
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drical revolving type, oversize being returned to secondary crushers.
The plant is electrically operated, and its capacity is estimated at 20
tons' per hour.
At the McManus quarry, the face is 40 feet high and represents the
full thickness of the Keokuk limestone proper. The detailed section
shows that the percentages of the three classes of stone are 56, 37,
and 7 respectively. The upp'e r beds are worked by stripping and the
lower ones by mining from the outcrop in a part of the quarry where
ov.erburden has become excessive. The stone is loaded by hand ·on
trucks and hauled to the plant, which is of the usual type, consisting
of primary and second.ary crushers and revolving cylindrical screens
for sizing. The plant is operated by steam generated' at the site, and its
capacity is estimated at 25 tons per hour. Extension of the quarry by
stripping is iimited to an area of not over one acre, but mining operations can be extended almost indefinitely.
In the Keokuk-Montrose ' area the Warsaw formation is exposed
above the Keokuk almost continuously in the Mississippi River bluffs.
This formation consists of geodiferous shaly unsound massive limestone and of massive soft calcareous fossiliferous shale in which are
beds of fossiliferous shaly and magnesian, usually unsound limestone.
N one of these beds is of value as a source of road or concrete materials.
The Spergen is represented by discontinuous and usually thin deposits
of rather soft brown granular magnesian sandy limestone, almost entirely unavailable on account of not being found except where immediately overlain by the St. Louis limestone. Across Mississippi River,
near East Fort Madison and Pontoosuc, the Spergen is better exposed
and has been extensively quarried. In general it is not well enough indurated to be of value as aggregate or even as surfacing material,
unless on light-traffic roads.
The St. Louis limestone forms a persistent though inconspicuous
escarpment in the Mississippi River bluffs and stands 75 to 100 feet
above water level in this area. Its maximum exposed thickness is about
30 feet (in Keokuk) and its minimum about 12 feet (near Montrose).
The stone has some differences in character but is nearly all conglomeratic, The included fragments are 'of various sizes of light gray finegrained hard, sound limestone, or of medium-grained buff to brown
magnesian limestone of differing hardness. The matrix ranges in character from limestone to shaly limestone or shale and also differs in
quantity. At Keokuk the upper part of the formation consists of the
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light gray fine-grained nonmagnesian stone and the lower part of
brown magnesian stone. At other points the lower magnesian conglomerate is replaced by disturbed beds of granular magnesian stone,
or the whole thickness of the formation is made up of a gray nonmagnesian conglomerate. On account of the differing and locally unsatisfactory character of the matrix, most of this material is unsuitable as
a source of aggregate. For road surfacing work, most of it is satisfactory. Because of its extremely irregular structure it has been quarried at only a few points and even there in a small way. Being high
in the bluffs, it appears well back along the small creeks tributary to
the Mississippi and it is available in limited quantity at many points
by stripping.
Croton-Belfast-Hinsdale Area. ~ Along Des Moines River frqm
the county.line between Croton and Farmington to the Santa Fe railroad near Hinsdale, rock outcrops are numerous or almost continuous.
The exposures also extend up the small tributary creeks for dist"ances
up to "about one mile. The general dip of the strata is to the southsouthwest, so that practically the same succession of beds is repeated
in all of the exposures. The top of the Warsaw is 15 to 25 feet above
water level in Des Moines River. Above this the Spergen is well exposed near Belfast and Hinsdale, with a maximum thickness of about
30 feet, while near Croton it is entirely missing or only a very few
feet thick. The Warsaw as exposed is a soft argillaceous shale. The
Spergen includes an assemblage of beds that has a wide range in character, including a cross-bedded crinoidal limestone, a massive brown
but rather soft "dolomitic limestone, a brown, rather soft sandy dolomite, a fine-grained bluish soft sandstone, and a drab to bluish sandy
shale. Differing thus so abruptly in both thickness and character, it is
of much less economic importance than the overlying more dependable
St. Louis limestone, and details of its exposures will not be given.
The bulk of the high rock bluffs that front Des Moines River and
the lower courses of its tributaries in this area is made up of the St.
Louis limestone. In places the Ste. Genevieve appears above the St.
Louis, but its limestones are so thin in Lee County as not to deserve
mention except in connection with the discussions of the lower formation.
The St. Louis limestone comprises three easily recognizable divisions. The first of these (Lower St. Louis) is a massive granular buff
medium hard magnesian limestone, at many places . in uniform and
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almost undisturbed beds but at a few points brecciated or conglomera:'
tic. Its thickness is normally 20 to 25 feet. The second (brecciated division of the Upper St. Louis) consists of a poorly stratified or unstratified mass of limestone breccia, made up of angular fragments of all
sizes of gray hard fine-grained limestone in a matrix of darker gray
fine-grained limestone which is locally replaced by irregular veins and
pockets of soft greenish shale. In places this division includes a few feet
of calcareous shale or of greenish shaly unsound limestone. Its thickness is 10 to 15 feet. The third division (compact and granular division
of the Upper St. Louis) is made up of heavy' and rather persistent beds
of compact or granular hard, sound gray nonmagnesian limestone, at
some localities containing rather large amounts of quartz sand. Locally
thi.s limestone gives way in part or entirely ,to brecciated limestone
similar to the underlying beds, or to a soft fine-gr?-ined sandstone. The
thickness of this division is 10 to 20 feet. The basal Ste. Genevieve
beds are predominantly soft fine-grained sandstone with subordinate
amounts of sandy shale, or less commonly of limestone, the whole
assemblage having a total thickness of 10 to 15 feet. Above these are
rather thin-bedded, hard, sound fine-grained gray 'nomnagnesian limestones, ordinarily riot over five feet in thickness. The limestones were
probably originally about 20 feet thick, but they have suffered much
from pre-Pennsylvanian erosion, so that at many points they are altogether missing.
Practically all of the Lower St. Louis stone in this area is suitable
for road surfacing work, and in large part it is satis~actory for concrete or asphaltic aggregate. The abrasion test usually gives a percentage of wear from 5.0 to 8.0. The brecciated division is likewise
nearly all suitable for surfacing. Its desirability for aggregate is
questionable; at some points 90 percent or more is so usable, while
elsewhere the percentage of good stone falls below 50. The individual
fragments constituting the breccia are all hard and sound. The associated beds of shale or shaly limestone are usually unsuitable for any
road or concrete work. The compact and granular division is nearly
everywhere satisfactory for aggregate or for road surfacing. The basal
sandstones of the Ste. Genevieve have no value except possibly in the
finer part of an asphaltic aggregate. The limestone at the top of the Ste.
Genevieve is in most of the exposures sU,itable for ~ggregate or surfacing stone, though to the west, in eastern Va,n Buren County, a part
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of it is a fossiliferous calcareous marl which breaks down rapidly under weathering.
Van Tuyl 40 has published a number of excellent detailed sections of
the St. Louis and Ste. Genevieve in this area, and from these sections
more detailed information as to the character of the strata is easily
obtainable. One of the most extensive and representative sections now
visible is at the State Penitentiary quarry at Croton (NW i NW i sec.
29 , Van Buren Twp.) . The following is the succession at this point:

7.
6.

S.
4.

3.
2.

1.

F~T

Limestone, light gray, weathered and much frost broken, hard, finegrained, nonmagnesian. Appears only as a lens about 20 feet long near
the north end of the quarry face. In \he head. of a ravine to the, east, this
member is seen to have a total thickness of Si feet ____________ _~--- - -3
Principally a drab to buff soft massive sandstone. Included a1'e two or
three beds of drab'sandy shale, some of which appear to be di~c9ntinuous.
The shale beds or lenses are 1 foot to 2 feet thick_____________________ 11
Sandstone, drab to yellowish, calcareous, hatd, in one bed, which is
2
persistent throughout the whole length of the quarry face __________ ,-,_ __
Limestone, gray, medium-grained, hard and tough, nonmagnesian, in
fairly heavy and regular beds. The beds are slightly undulating ~d the
lower surface of the member is somewhat irregular. Near the nOJ;theast
end of the quarry face, almost the full thickness of this member iis replaced by a mound of sandstone, whose lower surface is not visible. Still
farther east, in a small ravine, the member is 15 feet thick and shows
9
the same character throtighouL _____________________ .:. ____ .,_i...;.:.J.;_______
Principally a drab. calcareous shale, buUnc1uding a few thin ~is<;ontinuous
seams of gray hmestone __________ :._:. ____ __________ _____.: __ ,_____"____ , 2
Limestone breccia, in which the included fragments .ate"grllY fine-grait,1ed
hard and sound nonmagnesian limestone, angttlar in sh'ape arid of all
sizes up to about 3 inches. The matrix is of ' different ·kinds. Most of
it is a fine-grained gray limestone, similar to the included fragments but
at some places of a slightly different shade of color. Running through it
'are irregular seams of greenish clay or soft shale. In parts of this member
these seams are very thin or lacking altogether, but elsewhere they are
very conspicuous and appear as pockets up to 1 inch in thickness________ 10
Limestone, buff, mag.nesian, massive, fairly hard and all sound. The
texture ranges from granular to crystalline. The beds are slightly disturbed and broken. Some of the cracks formed by this disturbance are
filled with the breccia from the member above, to a depth of a few feet
below the general top surface of this member. To the quarry floor. In a
ravine to the southeast this member was formerly exposed to a thickness
of 21 feet ___________________________________________________ ________
10

Number 1 of this section represents the Lower St. Louis, Nos: 2 and 3
the brecciated division, Nos. 4 and 5 the compact and granular division,
and Nos. 6 and .7 the Ste. Genevieve. The suitability of this rock for
road or concrete work is about as indicated in the paragraph preceding.
About 80 percent of bed No.2 as exposed here is usable for concrete
aggregate.
Quarrying operations here are carried on mostly by hand, though
40 Van Tuyl, F. M ., The Stratigraphy of the Mississippian Formations of Iowa : Iowa Geological
Survey, Vol. XXX, pp. 240·247, 1921·22.
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an air drill is used for drilling the blast holes. Rock is loaded by' hand
to small cars, which dump to the crusher. The screening plant is improved from time to time as available funds permit, so no detailed ·
description Of it will be given. Its capacity in 1931 was estimated at
15 tons per hour. Possible extension of the quarry is limited by the
heavy overburden (oed No.6) to an area of an acre or so. However, so
high is the face that, even on this limited area, large quantities are
available.
A similar deposit is well exposed in the bluff at a railroad cut just
north of south quarter-corner section 29. Near the south' end of this bluff
the compact and granular division js missing (on account of post-St.
Louis and pre-Ste. Genevieve erosion), and the space' which it once occupied is filled with a soft Ste. Genevieve sandstone. However, to the
nord?, the compact and granular division is available by stripping on an
area of perhaps two acres. Above the Ste. Genevieve sandstone are faint
signs of a thin Ste. Genevieve limestone and, still higher, is two to
eight feet of soft Pennsylvanian sandstone.
Three samples have been tested from a IS-foot face of limestone of
the compact and granular c,iivision in the SWi section 25, Van Buren
Township. In the SEi section 2, Des Moines Township (T. 66, R. 7),
nearly all of the St. Louis again appears, a section 39 feet high being
obtained in it. In the NWi section 12 of the same township, the exposure is 20 feet high. The exposure at the old Santa Fe railroad
quarry near south quarter-corner section 12 is· now much obscured by
overwash, but Keyes 41 gives a section of some 50 feet of rock here,
including the St. Louis and beds beneath. At any of these points, as
well as at many others in the blti ffs , . considerable quantities. of stone,
much of it of good quality, are available by stripping. Mining of the
more desirable beds by tunneling back from the outcrop is a possibility
which has already been successfully tried at Douds in Van Buren
County, and which would be practical here.
West Sugar Creek. - Only one rock 'exposure along West Sugar
Creek is known, and. that is in SWi section 5, Charleston Township.
At this point, some 25 feet of St. Louis stone was at one time visible,
and it may be that moderate quantities are still obtainable. The lower
part of this creek's course is entirely within an older and wider driftfilled valley and thus shows no rock outcrops.
East Sugar Creek Area. - Along East Sugar Creek and the lower
41

Keyes, C. R., Geology of Lee County : Iowa Geological Survey, Vol. III, p, 330, 1893.
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courses of its tributaries, from the central part of Marion Township
downstream to the point where it enters the preglacial Mississippi
valley in section 5, Jefferson Township, rock outcroppings are numerous. All of the exposures seen may be referred to the St. Louis limestone or to the upper part of the \Varsaw. At many places the .slopes
leading down to the rock outcrops are gentle, and at numerous points
large qu~ntities are easily available by stripping.
Exposures farthest upstream are in SEi NEi section 21, Marion
Township, where an abandoned lime quarry shows the following section:
9.
8.
7.
6.
5.
4.

Loam and clay ________ _______________________________________
Limestone, buff, soft, much weatnered, unsound __________________
Shale, gray __________________________________________________
Limestone, gray, hard, medium-grained, massive, nonfossiliferous,
percentage of wear 3.2, soundness questionable__________________
Shale, gray _______________________ _____________________________
·Limestone, gray, hard, fine-grained, in one bed, nonfossiliferous,
conchoidal fracture. Percentage of wear 8.8, soundness questionable
3. Limestone, soft, shaly, unsound, with two shale seams, each linch
to 2 inches in thickness_________________________________________
2. Shale, gray ___________________________ .:.______________________
1. Limestone, gray, hard, fine-grained, massive, with a l-inch shale
seam 1 foot from the top, non fossiliferous, . conchoidal fracture.
wear 6.0, soundness questionable.
To quarry floor
Percentage
and
water of
______________________________
:.____________________

FEET INCHES

4-7
.1
4
1

3
3
3
9
6

4

6

These beds are referred to the Upper St. Louis, though they are similar
to the fossiliferous marls which are typical of the Ste. Genevieve. Tests
indicate that about 60 percent of beds Nos. 1, 4, and 6 is sound. Judging from the appearance of the weathered stone, much of it, especially
in the upper beds, is unsuitable even for road surfacing work. Overburden increases very gradually to the east, north, or south; and an area
of several acres is easily workable. In SEi section 21, and Si section
22, are limited exposures of similar beds, with moderate quantities
available.
Along small southwest-flowing creeks in Si section 23 and Ei section 26, Marion Township, beds similar to those just described, though
showing less evidence of unsoundness, are well exposed and are available in large quantity .with light stripping. In these localities there
seem to be two zones of hard and sound stone, separated by a zone of
shale and shaly unsound stone. The most complete section available
is in an old quarry about one-four.th mile east of center section 26, as
FEET
follows :
5. Clay, red, residual, with much residual chert__________________________
4. Limestone, gray, hard, medium-graiI;1ed, apparently sound, though somewhat weather-broken, fossiliferous. The difference in thickness is due to

2

"
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erosion ____ ________________________________________________________ 6(Max.)
~

3. ferous
Shale, drab,
calcareous,
grading locally to a drab shaly or marly fossililimestone
____________________________________________________
2. Limestone, gray, hard, apparently sound, of medium to fine grain, fossiliferous. In regular beds of moderate thickness _______________ .,._________
1: lJnexposed to floor of old quarry_____________________________________

2-2!
9
2

The area quarried, here was about one half acre. Stripping increases
very gradually to the north, and it appears that perhaps five acres
could be worked with six feet maximum depth ' cif overburden.
Small openings high in the bluff in NWt NW t section 26, Marion
Township, sh6w a few feet of hard sound gray thin-bedded limestone.
Below this are obscure indications of a brecciated limestone, a brown
magnesian limestone, a weathered magnesian limestone showing many
small solution cavities, and, at! the foot of the bluff; a drab hard calcareo~s shale. It thus appears that all of the St. Louis is present here.
Large quantities are easily available, though little can be determined
as to the quality of the stone except by careful prospecting. The upper
beds may be equivalent to those noted in the two preceding paragraphs.
Old quarry openings in NWt NWt section 36, Marion Township,
show, in descending order, 12 feet of gray hard sound limestone, 3 feet
unexposed but probably soft, and 5 feet of gray to brownish hard sound
limestone. An area of several acres is easily workable. Benches above
Sugar Creek, inNi NEt NEt and Wi NEt section 35, show limited
exposures of similar beds. Here also rock might be quarried. Throtigl~
section 2, F,ranklin Township, rock is present in the slopes but .is so
covered ' by overwash from the overlying Pennsylvanian and recent
deposits as not to ' be visible in natural exposures.
Through Si section 3;' Ei section 10, section 11, and Wi section 12,
Franklin Township, the,St. Louis limestol,1e is present 'in large amounts
and is dposed at a numb~r of places. The most easily workable deposits
are in SEt SWt an'd SWt S,E t section 3, NEt NWt and N\iVt NE!
section 10, SEt NW t section 11, and SW t SEt section 11, at any of
which points quantities running up into tens of th01,lsands of cubic
yards ar~ .easily available by·',stripping. At the last-mentioned location
~ome 50 feet ' of rock is exposed on an area of about 15 acres under a:
maximum stri'pping of 20 feet. It may yield an estimated total quantity
of over one million cubic yards. The best section available in this territory is a composite bf three obtained near the north quarter-corner section 10, as follows:
8. Sandstone, yellow to brown, very soft __________'_'________ ,,_..:~-------7. Limestone, hard, sound, gray, fine-grained, massive when fresh but

,FEET
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vveathers to thin beds _________________________
6. Alternating beds of hard sound fine-grained gray limestone, soft gray
shaly limestone, and gray shale. Good limestone constitutes about 75 percent of the member__________________________________________________
5. Limestone, gray, hard, sound, fine-grained, massive vvhen fresh but
vveathers to small blocks of irregular shape. In the upper 2 feet are tvvo
I-inch shale seams___________________________________________________
4. Limestone, gray, hard, sound, rather fine-grained, in several beds, ins~ale seam and a 4-inch seam of soft yellovv granular
c.luding
lImestonea 2-inch
__________________________________________________________

4,-5

3. hard,
Limestpne,
to brovv1'!, magnesian, rather fine-grained, massive, quite
soundbuff
________________________________________________________

4i

~______________________

2. Limestone, gray, massive, hard, probably sound, locally vvith a small
of chf:tt,
vvith persistent shale
seams
totaling about
15 percent of
amount
the
vvhole
____________________
______
._____________
________________
1. Limestone, ·rather irregularly bedded, differing in character, partly brecciated. Color ranges from gray to buff. Most of the stone is sound and
fairly hard, but included are small pockets and ' thin irregular seams of
. shale and a fevv zones of soft buff magnesian stone. To vvater level ·in the
,. bran~h of SugarCreek in E,NWiNEi section 10____________________
~

."

5
4~

9

7

11

.

All of these beds except No.8 are referred to the St. Louis. The· .whole
succ::ession as described is usable for road surfacing work, and the
larger part of it is satisfactory for aggregate.
Keyes .2 mentions locations of old quarries or good rock exposures
in NEt section 20, NEt NEt section 18, NWt NWt section 30, and
.S Wt SWt section 30, West Point Township, and in NEt NEt section
25 and in SEt SEt section 13, Franklin Township. The sections as
described by him range from near the top of the St. Louis down to the
upper part of the Warsaw. Most of the exposed rock is limestone,
though in NEi section 20 a lO-foot bed of sandstone is included. Outcroppings rise.as much as 65 feet above Sugar Creek, and large quantities are available with moderate stripping.
'
Similar beds are shown in the following, combined from two de- '
tailed sections obtained in and near two old quarries about 1,000 feet
apart, near center NEt section 30, West Point Township (thickness
approximate) :
13.
12.
11.
10.

Clay, glacial and residuaL __________________________________________ _
Sandst~me, gray to drab, sofL _______________________________________ _
Shale and limestone, the former predominating ______________________ _
Limestone,
to __________________________________________________
drab, coarse-grained, rather soft, in tvvo beds separated_
by
a shale gray
parting

9. Limestone, gray, hard, sound, rather thinly bedded ____________________ _
8. Limestone, gray, massive, irregularly bedded, differing in texture, but
generally hard and sound ___________________________________________ _
7. Limestone, light gray, usually medium to fine of grain, hard, sound, in
separated by
shale parting.s of various thicknesses up to_
_______________
.____________________________________________
6several
inches beds,
6. Limestone, gray, soft and earthy above, harder belovv _________________ _
5. Limestone, gray, massive, irregularly bedded, distinctly conglomeratic in
places, vvith irregular thin veins and pockets of soft shaly limestone, but
. for the most part hard and sound _______________________________·______

FEET

5

~

11

8,
2,7
IW

42 Keyes. C. R., Geology of Lee County : Iowa Geological Survey, Vol. III, pp. 335·337 and
385·386; 1893.

ROAD AND CONCRETE MATERIALS

154

4. Limestone, buff, magnesian, a wide range in hardness and soundness but
suitable for surfacing materiaL____________________ __________________
3. Shale, yellow -----------------------______________________ :.________
2. Limestone, buff, rather soft (percentage of wear 10 to 15), sound, magnesian, weathers to a sandy texture __i________________________________
1. Unexposed to base of bluff__________________________________________

2

i

7
15

It appears that Nos. 2, 3, and 4 represent the Lower St. Louis, while
the remaipder of the section is referred to the Upper St. Louis. It will
be noted that here, as at Montrose, a compact and granular division is
not readily set off from an underlying brecciated division. A face of
rock over 40 feet high is available here ·on about four acres with a
maximum overburden of 12 feet. The whole face is satisfactory for
surfacing material and large parts of it are usable as .aggregate.
The Lower St. Louis has been quarried near center section 32, West
Point Township, and in NWi section 5, Jefferson Township (T. 67,
R. 5). The operations were o.n a small scal~ and extended to a depth
of only a few feet. The exposures there are now .almost entirely obscured by overwash. The Upper St. Louis also appears in NWi section
5, and NEi section 6 of the same township and is available' in limited
quantity.
Lost · Creek Area. - Outcroppings near Lost Creek represent the
lower part of tlle Keokuk limestone, ranging down through the · Montrose chert to the Upper· Burlington limestone. Keyes · ~8 gives the follOWing quarry section in SEi NW i section 12, Washington Township, and refers the whole succession of rock beds to the Upper Bur:.1ington limestone (evidently extended to include the Montrose chert).
.
F"T
5. Drift ______________________________________________________________
4
4.
3.
2.
1.

Limestone,
Limestone,
Limestone,
Limestone,

crinoidal, brownish, thinly bedded, with some cherL_________
white, rather soft, somewhat chedy in places_______________
yellowish ________________ .: ____________________________ :.__
hard, brown, crinoidal, heavily bedded______________________

H

i

1?J
2

Reports mention· other outcroppings in NEi NEi section 11, SW i
section 3, and SEi section 4, Washington Township. Like the one
descriped, these show a large proportion of soft material of little value
except possibly for surfacing on light-traffic roads. Moderate quantities are available.
Skunk River Area. - Numerous exposures of rock occur in the ·
bluffs south ·of Skunk River and along the 10wereourses of small creeks
tributary to it from Wever to the Henry County line. The beds range
. from the Lower Burlington to the St. Louis. The general dip is to the
48 Keyes, C. R., Geology of Lee County : Iowa Geological. Survey, Vol. III, p. 327, 11193.
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southwest, so that the higher beds appear to greater extent farther
upstream.
The following section of the Lower and Upper Burlington limestone in NEi section 25, Denmark Township, is condensed from one
published by Van Tuyl.44
FEET

8. Limestone, soft, buff, not everywhere presenL _____________ ____~ -----1
7. Limestone, light gray, crinoidal, with some small nodules and thin irregular discontinuous seams of chert _____ ,, ___ ~ _________________________ -- 17
6. fossiliferous
Limestone, compact,
dense, brownish, nodular, cherty, magnesian,
non________________________________________________
.________
8
S. Chert, crinoidal _____________________________ _____ __________________
1
4. Limestone, soft, buff, magnesian____________________ __________________ I-Ii
3. Limestone, buff to whitish, crinoidal, cherty -- _____________.__________ 7l-8!
2. Limestone, fine-grained, soft, bluish gray, weathers buff, iron-~tained,
with
layers of brownish impure cherty crinoidal limestone up 12!-13!
to
2 occasional
feet thick ______________________________________________________
1. Limestone, gray, subcrystalline, very cherty in the upper part__________
4

Bed No.7 has been quarried in a small way in section 25, and fairly
large quantities are still available in section 25, north half section 26,
and south half section 23. The stone is suitable for road surfacing work
but a large part of it is rather soft for concrete or asphaltic aggregate.
Similar beds may be made out in the low bluff north of Wever (SEi
sec. 32, T. 69, R. 3 W.), where the thickness is about 6 feet and a small
quantity could be quarried. Between these two points other deposits are
exposed.
At South Augusta the Montrose chert overli~s the Burlington in the
higher bluffs and is available ip large quantities by stripping. · Van
Tuyl 45 reports some 11 feet of crinoidal, very cherty limestone in NEi
section 25, Denmark Township. This lies above the section for the
Burlington previously given. More complete sections of higher strata in
the Keokuk formation are abundant farther upstream. Van Tuyl 46 has
described a succession of alternating limestones and shales in NWi
seGtion 17, Denmark Township, which total some 36 feet in thickness.
Of this succession, 33 percent is stone of the first class, as mentioned in
the descriptions of this formation in the Keokuk-Montrose area·; 46
percent is of the second class; and 21 percent is of the third class. It
will thus be noted that road or concrete materials are unavailable in the
Keokuk formation, unless in very small quantity.
The Lower St. Louis limestones, and associated beds which a"re
44 Van Tuyl, F. M., The Stratigraphy of the ·Mississippian Formations of Iowa; Iowa Geological
Survey, Vol. XXX, pp. 127·128, 1921·22.
45 Van Tuyl, F. M ., The Stratigraphy of the Mississippian Formations of Iowa : Iowa Geological
Survey, Vol. XXX, p. 162, 1921·22.
46 Van Tuy!~.F. M ., The stratigraphy of the Mississippian Formations of Iowa: Iowa Geological
Survey, Vol. XAX, p. 162, 1921·22.
.
'
.
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probably of Spergen age, ' appear in the upper slopes near the branches
of Deeds Creek in sections 18 and 19, Denmark Township. These beds
consist. chiefly of a rather soft· brown granular limestone, with minor
amounts of gray or brown brecciated limestone. Mater,ial which may be
used for surfacing light-traffic roads is available at several points, principallyin the south half of section 18. The Upper St. Louis is almost
e'ntire1y missing, though in some places a bed ofa fe~ ;feet of brown
Pennsylvanian sandstone overlies the Low'e r St. Louis.
'"
Similar conditions are found in the northeast part of Pleasant Ridge
Township, along Hell Hollow, and smaller creeks tributary to Skunk
River. However, the white limestones of the Upper St. .Louis appear
in a few places, and have recently been quarried 'near center SWi
section 13. Following is the quarry section.
,5. Clay, glacial and residual _________ _____ _____________________________ _
4. Limestone, coar~ely granular, almost oolitic, hard, sound, gray or .greenish-gray, in even beds 1 foot or more in thickness. A few small masses
of fine'-grained hard gray s'tone are included. Due to weathering, vertical
or diimneys
filled with
clay, extending through or even below_
cracks
this.
member,
are frequent
__________________________________________
13. 'Limestone, irregularly bedded, chiefly a gray hard sound fine-grained
stone which is commonly brecciated or even conglomeratic. Irregular
veins, pockets, or beds of greenish clayey or sandy shille constitute perhaps one-fourth, or one-third of this member ________________ _________ _
2. ' Limestone, 'brown' to dark gray, hard, sound, of' crystalline texture, in
oneNumber
or two 3fairly
even beds, with a few small pockets of stone similar_
to
_______________________________________________________
1. Limestone, yellowish-brown, fine-grained, softer than Number 2, in one
or two even beds. Exposed only at one poinL _________________________ _

FtET

3-6

7-10

5-6
4

2

Numbers 1 and 2 represent the Lower. St. Louis, an9. Numbers 3 and 4
the Upper St. Louis. A large part of the stone available at this point has
already been removed. Moderate quantities are av.ailable at other locations, principally in west half section 1, west half section 12, and NEi
section 14. However; here as on Deeds Creek, the bulk of the exposures
reach only tip to the Lower St. Louis, in 'some places overlain by a few
feet of Pennsylvanian sandstone.
The compact limestones of the upper part of the Upper 'St. Louis
are more extensively exposed in sections 2 and 3, and NEi section
11, Pleasant Ridge Township. Particularly favorable quarry sites are
available in NEi NEi s~ction 11 and SWi SWi section 3. A natural
exposure in the south creek bank at the former location gives the
following approximate section.
F EET

3. Limestone, gray, hard, evenly bedded ____ ____ _·__________ ~- ~ ----------~
.5 .
2. Shale" soft, drab, perhaps not everywhere presenL _______ ~ __ ~ ______ ___ . 2.
1. Limestone, gray, hard, somewhat irregularly bedded, locally conglomeratic ' 15
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Numbers 1 a:nd 3 of this section are suitable for road surfacing stone,
and a large part of them is , suitable for aggr~gate. Large quantities
are available.
Sand and Gravel

As in other counties of southern Iowa, the glacial till of Lee County
contains a number of pockets of sand or gravel, most of them of small
size. A few such have been prospected, as for instance in section 1;
township 66, range 7; section 24; township 66, range 7; and section 7,
township 65, range 5; but nothing was found which was considered to
be worth opening. Boulder deposits that are apparently of early glacial
age and that include much residual matter derived from tlie decay of
the underlying limestones are fairly extensive in Keokuk (SEi SEi
sec. 25, 1'. 65, R. is) and again in NWi section 32, and SWi section
29, West, Point Township. The parts 'of these deposits that are sufficiently free from clay are suitable for road surfacing work, but, on
account of the overlying till, only small quantities are available. Other
subglacial sands and gravels (e.g. in sec. 30, T . 65, R. 5) are also
almost entirely unavailable.
Gravel or coarse sand terraces along Des Moines River in Lee County are unknown, 'a lthough near Croton and Vincennes (Sand Prairie)
extensive terrace areas are underlain by silt and fine sand. One large
terrace area appears in the Mississippi River valley in this county. It
occupies a strip a mile or more in width, nearly all of the way from
fort Madison to Montrose. Pits have been opened in sections 10, 11,
and 14 of Jefferson Township to depths as much as 40 feet, of which
10 to 25 feet is above water. The material includes 10 to 15 percent
retained on the No. 4 screen and is clean and sound, though the sand
portion is rather nne. The large bottomland area in Green Bay Township is underlain by' sand and fine gravel, though at such depth as to
make its working by stripping impracticable.
On account of backwater from the Keokuk dam, sand or gravel is
not now deposited in the Mississippi River channel above Keokuk. At
Keokuk, the Keokuk Sand Company pumps from the river bottom a
good grade of sand for fine aggregate in concrete. This is taken out
below the dam and especially near the mouth of Des Moines River. By
means of small openings in their pump discharge line a part of 't he
finer material is wasted" and the resulting product is of good quality
and is extensively used in road and concrete work.
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Des Moines River in a large part of its course along the border of
Lee County is in a narrow valley bounded by rock bluffs and has sufficient velocity to carry sand, gravel, and rock fragments, which are
deposited in bars along the channel. The material in most of these bars
is clean, hard and sound, and much of it is usable for concrete aggregate. The grading differs, but the quantity of coarse gravel in anyone
bar is usually limited to a few thousand cubic yards or less. The
quantity of sand or fine gravel is larg~, as some of the bars are as much
as a mile long. Such bar deposits _have been prospected in section 19,
township 67, range 7; section 2, township 66, ra,nge 7; section 14,
township 6S, range 6; and section 3, township 6S, range 6.
Other bars of considerable size are known to be 'present at the following points:
W. of center sec. 29, T. 67, R. '7

Bar of gravel and sand on west
side of river
. E. of center SEi sec. 3, T . 66, R. Low bar of gravel and coarse sand
7
on south side of river, 4 acres in
area
W. -of center NWi sec. 12, T. 66, S-acre bar of gravel and sand on
west side of river
R.7
S\\1.i sec. 13, NvV! sec. 24, and lS-acre bar of gravel and sand on
NEi SWi sec. 24, all of T. 66. east side of river, about one mile
long
R.7
SEi SEi sec. 24, T. 66, R. 7, and 6-acre sand bar on east bank
SWi SWi sec. 19, T. 66, R. 6
5-acre bar of gravel and sand
N. of center sec. 30, T . 66, R. 6
along west bank, one half mile
long
lO-acre bar on east bank, one half
W. of center sec. 32, T . 66, R. 6.
mile long, mostly sand
IS-acre sand bar 'on east bank
S\Vi sec. 11, T . 6S, R. 6
6-acre
sand bar on east bank, one
S. of center NWi to NEi SWi
half mile long
sec. 23, T. 6S, R. 6
lO-acre bar on west bank and bed
SWi SEi sec. 23, T . 6S, R. 6
of river nearby shows sand and
gravel, some very coarse
NEi NEi sec. 26, T. 65 , R. 6 and 3-acre high sand bar on north
bank
NWi NWi sec. 2S, T. 65 , R. 6
SEi NEi sec. 2S, T. 65, R. 6 and 10-acre high sand bar on south
bank
NWi SWi sec. 30, T. 65, R. S
- 5-acre sand bar on south bank
NEi SWi sec. 32, T. 65, R. 5

LIMESTONE IN LOUISA COUNTY

NEt SEi sec. 33, T. 65, R. 5 and
NWt SWt sec. 34, T. 65, R. 5
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4-acre sand bar on north bank.

In addition to these the locations of some twenty other smaller bars
are known.
Small deposits of sand, gravel, broken limestone, and chert are common along many of the smaller streams and constitute an important
source of material for local .improvements.
LOUISA COUNTY

The Kinderhook formation underlies the' whole of the county but is
exposed only along the lower slopes in a narrow strip pf territory
southwest of Iowa River. The Burlington limestone underlies most of
the ' area southwest of Iowa River. The weathered lower beds of the
Keokuk limestone appear above it in a few smaIl areas, and at one
point (SEt SWt sec. 32, T. 73, R. 3) ,a few feet of the St. Louis is
recognized. Pennsylvanian shales and associated sandstones occupy
some small outliers in the west part of the county but exposures are
few and offer nothing to the road builder.
Three drift sheets, the Nebraskan, the Kansan, and the Illinoian, have
overspread parts or all of the county. The Nebraskan, with subsequent
Aftonian deposits, appears ' to be present throughout the whole county
but is exposed at only a few points. The Kansan is exposed widely in the
western' part and at fewer places in the Illinoian area. The Illinoian is
the surface drift over all of the county east of a north-south line
passing through the west half of range 4 west. Post-Illinoian loess
veneers the uplands to a depth of 8 to 20 feet. The total thickness of
Pleistocene deposits is usually less than 200 feet west of Iowa River
a:nd frqm 200 to 500 feet east of that stream.
Along the larger streams, and particularly in the extensive lowland
areas bordering Iowa and Mississippi Rivers, the loess, and at many
points the Illinoian or even the Kansan, is largely eroded away, and
the remnants are covered by the alluvium, This alluvium is of postIllinoian or even Recent age and consists principally of sandy silt or
fine sand, which may be locally piled up by recent winds into broad
low dunelike deposits.
Limestone

The three limestone formations (Kinderhook, ~urlington, and Keokuk) that are most abundant in the county succeed each other con-
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forrnably and without any abrupt lithol?gic change. It therefore s'eems
advisable to consider all three as a unit. Outcrops of any kind of consolidated rock are limited to the area southwest of Iowa River.
Rock underlies the lower and middle slopes of the hills south of
Iowa River near Oakville and . Elrick. One of the most complete and
representative sections In this .locality is that at the old Anderson
IOWA GEOLOGICAL SURVEY.

PLATE XXI

o

~

z

LL

:::>
0

.0 () ~
co II.
:>
10

<I:

~

<
5

0_

(f)

g

~ ~~~~--~~~~~~~~~~+-~~~iT~~~

.z

x ~~~-rt~~~~~~

0t2~~~=-~~~~~~~~~~~~

161

EXPOSURES IN LOUISA COUNTY

quarry in SWi SWi section 29, township 73, range 2, which follows:,
FEET

15. Limestone, massive, coarse-grained, light gray to white, crinoidal, with
stylolitic seams
in ' the lower part. Percentage of wear 6.4, soundness
satisfactory
_________________________________________________________

7

14, Limestone, similar to the above, but with several seams of white cherL_
13. Limestorle, similar to No. 15, except that stylolitic seams were not noticed.
Percentage of wear 13.3, soundness satisfactory _______________________
Floor of Anderson quarry _________________________________________ _
12. Unexposed. Chiefly limestone ____________________________ ,,___________
11. Limestone, soft, buff, magnesian ____________________ ~ _________________
10. Limestone, coarse-grained, hard, buff, crinoidaL______________________
9. Limestone, soft, buff, magnesian _______________ ~______________________
8. Shale, yellow, with numerous calcareous nodules______________________
7. Limestone, soft, buff, magnesian. Some layers and zones are locally
harder and might be suitable for concrete aggregate. Average percentage
of wear 19.3. Soundness satisfactory _________________________________
6a. Shale parting --------- ---------------------------------------:.----6. Limestone, buff, fine-grained, magnesian. In two ledges, the upper one
3 feet thick. Percentage of wear 14.1. Soundness satisfactory___________
5. Limestone, gray to buff, coarse-grained, crystalline. Weathered surfaces
show an oolitic texture. Percentage of wear 5.6. Soundness satisfactory__
4. Limestone, buff, granular, magnesian, has a 'sandy appearance and may
contain some silica. Percentage of wear 6.2. Soundness satisfactory ______
3. Limestone, soft, buff, irregularly bedded, unsound. Weathered to irregular nodular masses____________ _____________________________________
2. ' Shal,e, sandy, ash-colored____________________________________________
1. Shale, sandy at the top, clayey below, gray to drab. This thickness ex-posed
the creek level. A thin carbonaceous seam a few feet above the
Creek to_____________________________________________________________

2
5
7
2!
1
2
2
11
8
3
3
3!
5±
15

Number 1 is best exposed near the highway bridge about 1,000 feet
north of the quarry. Numbers 3 to 15 may be seen in and below the
quarry. Numbers 1,2, and 3 are well exposed in the east bank of Smith
Creek about one fourth mile south of the quarry. Numbers 1 to 6a
represent the Kinderhook, Nos. 7 to 12 the Lower Burlington, and
Nos. 13 to 15 the Upper Burlington. It will be noted that the Upper
Burlington horiion is the one of greatest value, though the softer
magnesian beds of the Lower Burlington may be usable as surfacing
material on light-traffic 'roads. In the upper part of the Kinderhook
another zone is fairly satisfactory as a source of surfacing material. At
the old quarry face, stripping is 11 feet, increasing to 27 feet at point
150 feet back. It is possible that some of the cherty crinoidallimestones
of the Montrose formation are present in this 27 feet, though there
are no surface indications of their presence.
Other exposures south of .oakville are not so complete as the foregoing but show signs of similar beds. The softer strata weather back
rapidly, leaving usually a steep rock-strewn slope, on which no ledges
can be seen in place. At several points, small quantities of Upper
Burlington stone can be obtained.

a
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To the west of the Oakville-Elrick area, the zone of harder magnesian stone extends from the Kinderhook up into the lower part of
the Lower Burlington. The following section at the Louisa County
quarry (NWlNWi sec. 23, T. 73, R. 3) shows this characteristic:
19.
18.
17.
16.
15.
14.
13.
12.
11.
10.

Chert ____________________________________________.-----------Limestone, brown, hard, crinqidal, coarse-grained _________ ~ _____ _
shale ____________________
Lim.estone, same as No. 18 _____________________ ~-------------WhIte chert _________________________________________________ _
Limestone, same as Nos. '16 and 18 _____________________ ~------~ ellow shale ________________________________ ~~:~_____________
Limestone, same as Nos. 14, 16, and 18_________________________
ellow shale _______________________________________________ :._
Limestone,
brown,
hard, medium-grained, crinoidal, contains several
thin chert bands
________________________________________
_____ _
~ellow

~____________________________

FEE'!'
1
1
1
1
1

~

INCHllS

6
3
6'

6
3

~

6

9.
ellow shale _______ _______________________________ _________ '
8. Brown limestone, fine-grained, gray limestone and chert interbedded , 1 '
7. cite
Limestone,
hard, crinoidal, contains several chert and cal- 10
nodulesbrown,
:._________________________________________________

8
2

6. part
Limestoht;J'
brown, medium-grained, crystalline, oolitic in the upper 4
__________________________________________________________
S. Limestone, soft, shaly_________________________________________ 2
4. Shale' parting ____ ,___________________________________________ _
3. Limestone, same as No. 6 ___________________ ..:_________________ 4 '
2. Shale parting ________________________________________________ _

'8

~

~

~

1. Limestone, mottled brown and black, apparently owing to qneven
dolomitization. Contains numerous calcite nodules ________________ '

:2

6

6
6

Numbers 1 to 6 represent the Kinderhook, and the remainder of the
section is Lower Burlington. The limestones are suitable for ' road
surfacing work, but many of them are rather soft for use as aggreg;:te
(average percentage of wear estimated 9.0). Overburden at this site
is not excessive, but it will be noted that the beds above No. 8 show
such a high proportion of shale as to require special handling of some
kind. In the NEi section 23, and at various points in section 22, township 73, range 3, and northwest corrier section 27, township 73, range
3, the white crinoidal Upper Burlington stone is extensive and can be
quarried in large quantity at various points. For instance, investigations in NEi SWi section 22 show an area of about one acre where
,the Upper and Lower Burlington are available with 12 feet maximum
, thickness of overburden.
A complete succession of beds from the top of the Kinderhook to ,
the bottom of the 'St. Louis may be seen along Honey Creek in sections
28 and 32 of township 73, range 3. The following section may be seen
in SWi SWi section 28:
FllllT INCHllS

8. Clay, glacial and residual, with chert fragments. Signs of drab
shale in the lower part________________________________________ 6
7. Chert and limestone, with two thin shale seams. The chert is prin-

STEWART QUARRY

6.
5.
4.

3.
2.
1.

cipally
at the_________________________
top and bottom and constitutes
about 60 percent of
the
member
__________________________
Limestone, coarse-grained, crinoidal, fairly hard_________________
Shale, buff, ca1careous_________________________________________
Limestone, light gray to buff, crinoidal, sound and fairly hard.
With pockets or lenses of buff magnesian fine-grained stone. The
lower 6 feet shows several stylolitic seams. In moderately heavy
beds. With two chert bands in the upper part, each ranging from
less than an inch to 8 inches in thickness ________________________
Limestone and chert, in irregular masses. At least 50 percent chert
Limestone, soft, buff, shaly. With some harder zones, especially
near the top. Locally much thicker _____________________________
Shale, buff to brown, sandy, grading locally into a soft buff earthy
magnesian limestone. With a few scattered chert nodules. At the
creek level west of center SWi is a thick layer of cherL_________

163
2
2

3
5

15
2
3

6

,4

6

A bed of soft buff earthy limestone with a maximum thiCkness of 12
feet may be seen below No. 1 of this section in the NWi SWi and
SWi NWi section 28. It grades locally in the middle part to a coarsegrained crinoidal soft buff limestone. This' bed, with Nos. 1 to 3 of
the preceding section, represents, apparently, the full thickness of the
Lower Burlington. Numbers 4, S, and 6 represent the Upper Burlington, while No.7 is referred to the Montrose. In an old quarry in
NWi SWi, No.4 of this sect,ion is split by a 3-foot zone of shale,
soft shaly limestone, and chert, leaving three feet of better stone above
and nine feet below.
The Stewart quarry (Figure 4), at ' southwest corner section 28,
repeats the upper members of the foregoing section and continues it
somewhat higher. The following is the succession of beds:
6. Limestone, brown, soft, granular, with one or more heavy 'bands of
chert. Grades above into residual clay filled with rock fragments _______ _
5. Shale, drab to buff ___ _________________________ _____________________ _
4. Limestone, differing in character both horizontally and vertically. About
half is a brown medium-hard crinoidal limestone, one third is white chert
in heavy bands,
the remainder is soft buff or drab shaly limestone or_
calcareous
shaleand
___________________________________________________
3. Limestone, light gray', coarse-grained, c.rinoidal, sound, medium-hard, in
regular iilnd rather heavy beds, with a few discontinuous chert bands ___ _
2. Limestone, brown, crinoidal, fairly hard, grading into brown soft granular magnesian limestone ____________________________ ________________ _
1. Limestone, as No. 3, but with no chert noted. Exposed ___________ __ ___ _

FEET

5
2

5
5
,U
6

Numbers 1, 2,' and 3 of the above section correspond to No.4 of the
preceding, and No.4 of this section indicates the differences that may
be expected in the zone of Nos. S, 6, and 7 of the preceding. Van
Tuyl's 41 section of the Keokuk near the north line of the SWi section
28, shows beds similar in general to Nos. 4, S, and 6 of the Stewart
quarry section and extending abQut four feet higher.
41 Van Tuyl, F . M., The Stratigraphy of the Mississippi~n F ormations of Iowa : I~wa Geological
Survey, Vol. XXX, p. 177, 1921·22.
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FIG. 4. -

Quarry face two miles east of Morning Sun.

Numbers 1, 2, and 3 of the Stewart quarry 'section appear in the
bed and lower banks of Honey Creek in NEi NEi section 32, township 73, range 3. Scattered outcrops at various points in E i section
32, with a vertical range of about 50 feet above these limestones, show
soft brown or drab granular limestones with a small amount of chert
in the lower part and evidently represent the upper Keokuk and possibly the Spergen or Lower St. Louis formations. About one foot of
light gray conglomeratic limestone (Upper St. .Louis) is visible in
SW i SEi section 32, but is entirely unavailable for quarrying.
It will be noted from the descriptions given in the preceding paragraphs that No.4 of the section in SWi SWi section 28 is the only
zone showing any considerable uninterrupted thickness of stone that
might be of value for road or concrete work. Even this bed, in
NWi SWi section 28, is so spJit as to leave only some nine feet of
satisfactory stone. The most desirable quarry locations are, therefo~e,
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in the SWi SW i section 28; SEi SEi section 29; and NEi NEi
section 32. At these points only limited quantities are available by
stripping, although mining from the outcrop may prove practicable.
Tests on the stone from this zone show in most cases a percentage of
wear from 9.0 to 12.0 and soundness satisfactory. The ' soft yellow
or buff dolomitic stone, which constitutes such a large part of the
exposed strata here, may have some value as surfacing material on side
roads, but under moderate or heavy traffic it may be expected to pulverize quickly to a fine-grained, dolomitic sand.
A succession of beds similar to those just qescribed may be made out
along the creek that is followed by the railroad north from Morning
Sun. The uppermost Kinderhook beds appear in section 17, township 73, range 3, but do not show the zone' of hard brown stone found
in the Louisa County quarry. The Lower Burlington is, as usual, soft,
yellow, and possibly unsound. The zone of fairly hard crinoidal stone
in the Upper Burlington is best exposed in NWi NEi section 19,
township 73, range 3, where a thickness of four feet is exposed. It is
available by stripping only in small quantity. The following section,
in the west bank of the creek west of s~utheast corner section 14, is
representative for the northeastern part of township 73, range 4.
3. Limestone, buff, weathered, grading above into residual clay, cherty,
mostly soft and granular, but with a few thin zones of hard brown subcrystalline crinoidal limestone________________________________________
2. Chert, white _______ __ ____________________ _________ __________________
1. Limestone, as No.3, to creek bed ________________________ ,,'___________

8
1
5

These beds evidently represent the Lower Burlington. They appear at
short intervals along the creek through section 14, and the NEi section 23, township 73, range 4, but, being under rather heavy overburden, they are available at anyone point 1n only limited quantity.
Further, a large part of the stone is rather soft, even for road surfacing work. The light gray crinoidal stone of the Upper Burlington is
not now exposed, though Udden 48 has reported it as having a thickness
of. eight feet in NEi NEi section 14.
A small north-flowing creek in NWi NWi section 9, and SWi SWi
section 4, of township 73, range 4, cuts through ledges of yellow
cherty limestone and white crinoidal limestone. Five feet of. the latter
is exposed and is available in limited quantity at a small old quarry
near center SWi section 4. Small and indistinct exposures in section
3, township 73, range 4, are reported.
48 Udden,

J. A., Geology of Louisa County: Iowa Geological Survey, Vol. XI, p. 78, 1900.
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On Long Creek rock appears in sections 3, 12, 13, and 14, and NWi
section 23, township 74, range 5, and sections 32 and 33, township
75, range 5. In the southeast part of this territory the exposures show
shale and soft sandstone, evidently from the upper part of the Kinderhook. They are overlain .by as much as 20 feet of rock, which .consists principally of brown magnesian granular medium-hard limestone.
Wi'th this upper stone are associated thin bands of white chert and a
few bands of yellowish coarse-grained crinoidal stone. These beds evidently represent the Lower Burlington. The brown magnesian limestone is easily quarried at several points, as it is well up in the bluffs
above the creek. Near the north quarter-corner section 13, township
74, range 5, large quantities are available with moderate stripping. A
test at that point shows a percentage of wear of 11.4 and soundness
satisfactory.
To the southwest the exposures reach up into the Upper Burlington,
as will be noted from the following section at the Louisa County quarry
in SEi SWi section 14, township 74, range 5.
FIlJ;;'t

5. Clay, glaCial and residual, with rock fragments______ _________________
2+
4. Limestone, light gray to brownish gray, coarse-grained, crinoidal, fairly
hard, somewhat weathered to thin beds, but probably massive when fresh . .
An irregular zone near the middle consists of soft brown granular stone
and constitutes about 10 percent of the member ________________________ 6(Max.)
3. Limestone, soft, buff, granular. At the west end it is almost hard enough
for surfacing ·w ork _________ ::.______________ __________________________
2
2. Limestone, as No. 4, but without any noticeable soft zone______________ _
4!
1. Limestone, as No. 3. To quarry floor__________________________________
3-5

All of this section, except possibly No.1, may be referred to the Upper
Burlington. Fairly large quantities are· available by stripping. Beyer 49
reports some 20 feet of yellowish, badly disintegrated soft cherty limestone above 12 feet of white crinoidal stone at an old quarry near the
range 5. Judging from
northwest corner of section 23, township ·74, O
his descriptions, this 20 feet is of poor qua:lity, even for road surfaCing
work. Its presence tends to make for heavy overburden on the white
crinoidal stone in the vicinity.
A similar succession of strata farther north is typified by the following section, in the north bank of Long Creek, due south of the north
quarter-corner section 3, township 74, range 5.
FJmT
9. Limestone, white, coarse-grained, crinoidal, hard and dense______
8. Ch~rt, white. Weathered and not well exposed_________ ______ ___
7. Limestone, crinoidal, fairly hard, in several beds, possibly with

INCHJ;;s

8
6

49 Beyer, S. Wo, Geology of Quarry Products of I owa : Iowa Geological Survey, Vol. XVII, p.
414, 1906.
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shaly partings between ______________ .:__________________________ .
6. Chert, white, with a thin seam of brownish crinoidal limestone ___ _
5. Limestone, sandy, magnesian, yellow, soft. Softer and shaly above,
but hard~r below. A few nests of calcite in the lower parL ______ _
4. Limestone, white or brownish, coarse-grained, crinoidal, sound and
mostly hard. In several slightly uneven beds, with a few nodular
masses of white chert __ .:. _____________________________________ _
3. Chert, white, with local thin seams of brownish crinoidal limestone.
Fades out to the west ___________ ___ ____ ______ ________ __ _______ _
2. Limestone, brown, massive, sound but rather soft, with thin crinoidal ?:ones and a few chert nodules. In the upper part are lenses
of hard brown crystalline limestone. The lower part is the softer __
I. Unexposed, to low water in Long Creek ___ ____________________ _

2
10

3

6

5

3

8

6
2

Number 2 is referred to the Lower Burlington and the upper members
to the Upper Burlington. Udden 50 mentions a . 5-foot bed of yellow,
partly disintegrated crinoidal limestone in an old quarry: ' face above
the top of this section. This bed is not now' well exposed, but it appears
that perhaps two thirds is a white crinoidal, fairly hard stone and the
remainder a soft earthy buff stone. A sample of the crinoidal white
stone of this bed" and also of Nos . . 4 and 7 of the section just given,
shows a percentage of wear of 10.6 and soundness satisfactory. Mod~
erate quantities are available by stripping.
Similar rock is obtainable at other localities. in section 3 and sections
32 and 33 of township 75, range 5, but ordinarily with more difficulty
or under heavier overburden. Scattered exposures in sections 22 and 27
of township 75, range 5, and in section 16, township 76, range 5, are
very limited in extent and show no available rock.
Sand. and Gravel
I' .
Glacial Materials. - A bed of interglacial sand · with some gravel
appears at intervals along the Mississippi valley bluffs in the~ southern
part of Port Louisa Township,. and from well records it seems to be
quite persistent throughout the uplands farther west. It is marked in
the bluffs by a . series of large springs and where best .exposed (west
of center sec. 7, T. 74, R. 2) has a thickness of 20 feet. The material
. has a wide range both in coarseness and in clay content, ' but much of
it is suitable for road surfacing work. It is, however, not known to be
commercially available anywhere, on account of the great thickness of
overlying drift clay. Of similar nature and possibly of the same age is a
deposit of 30 feet of fine sand underlain by 10 feet of coarse gravel,
which outcrops in the creek bluff one half mile south of the town of
Gladwin: The sand here is overlain by an average of 20 feet of drift
clay.
' GO Udden,

J. A., Geology of Louisa County: Iowa Geological Survey, Vol. XI, p.

80, 1900.•
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Some deposits of clayey sand in the northeast part of the county lie
nearer to the surface and probably are of Illinoian age. Most of them
are high enough in position to be commercially available, but nowhere
so far as yet seen are they coarse enough to be of value for road surfacing or clean enough to be washed and used as fine aggregate. Examples are found in sections 10, 11, and 21, Grandview Township.
Mississippi River Deposits. - Almost inexhaustible supplies of
coarse sand and fine gravel lie in the channel of that part of Mississippi
River which borders Louisa County. At Port Louisa these materials
have been pumped and used for building the main, levee which protects
the lower end of Muscatine Island. The material there has about
85 percent passing the No.4 screen. The Mississippi Sand and Gravel
Company pumps similar material at Keithsburg, Illinois, east of Oakvil.1e, and, wasting .a part of the finer sand, produces concrete aggregate for local trade and for shipping to nearby points. Its plant is electrically o~erated and is said to have a capacity of 50 tons per hour.
Most first-bottom deposits in the valley consist of 10 to 20 feet of
silt and fine sand, underlain by coarse sand and fine gravel, but toward
the northeast corner of the county, on Muscatine Island, the material
is coarser and stripping is not so great. Extensive deposits of this type
. are commercially utilized on a large scale on Muscatine Island a few
miles beyond the northern border of the county.
Terrace or second-bottom formations in the valley are comparatively
rare but where found usually contain sand or gravel. Two conspicuous
examples are known, in the Great Sand Mound,. in the extreme northeastern corner of the county, and in an area north of Iowa River one
mile west of Oakville. The first-mentioned deposit consists almost entirely of sand and has never been exploited commercially on account of
the proximity of coarser materials easily available. The deposit at Oakville has been extensively worked in recent years. It shows on an area:
of five acres or more 1 foot to 12 feet of overburden, and gravel ranging in thickness up to 35 feet. The gravel is clean and composed of
hard and sound pebbles and is of satisfactory quality for surfacing or
for aggregate.
Iowa and Cedar River Deposits. - A survey of the channels of Iowa
and Cedar Rivers shows a large number of bars. Almost without ex':
ception these consist of sand, ranging in grading from fine to coarse,
but nearly everywhere clean and sound and satisfactory for use as fine
aggregate. The quantity available is in most cases large, and over-
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burden is light or altogether lacking. Coarser materials (10 to 20
percent retained on a No.4 screen) are found in limited quantity at
bars in the following locations ,:

NEi NW i sec. 6, T . 76, R.
SWi NWi sec. 5, ·T. 76, R.
NWi SWi sec. 5, T. 76, 'R.
SWi NWi NWi sec. 27, T .
-NWiSEi sec. 27, T. 76, R.

5
5
5
76, R. 5
5
SW! NW! SW! sec. 26; T , 76, R. 5
SEi NWi sec. 35, T . 76, R. 5

SEi NEi sec. 27, T. 74, R. 3
SEi NEi sec. 11, T . 73, R. 2
SWi SW! sec. 1, T . 73, R. 2

North bank
West bank
West bank
East bank
South bank
Old channel on south bank
Bars around sma11 island near
west bank
East bimk
East bank
East bank '

It will be noted that most of these locations are in Iowa River above
its junction with the Cedar. Besides the locations listed, some seventy
other bars are known to be present in these streams. None of the bars
is being worked, except in a small way' to supply l<;>cal need,s.
Fi~st-bottom deposits are very widespread and the usable material
is nearly everywhere under light stripping. It 'consists predominantly
of sand, which is fine to ,coarse and mostly clean and sharp. In some
places beds offine-grained gravel appear, as for example southeast and
north of Wapello and near Columbus Junction. It is believed that sand
suitable for fine aggregate in concrete can be obtained at intervals all
along the. valleys of Iowa and Cedar Rivers within the county.
, As is true in the Mississippi valley, terrace deposits are not nurrierous,
and those known consist principally of fine sand. The "Wapello Prairie,"
west of Wapello, usually considered as terrace, is not known to have
anywhere available sand or gravel coarse enough to be of value even
as fine aggregate in concrete, though it might be used in asphaltic mix- '
tures. A small gravel terrace, probably formed in glacial tjm~, has been'
seen on the east bank of Cedar River one mlle north of Fredonia. No
great quantity of roa,d material is available.
Deposits along the Smaller Streams. - Many of the smaller creeks
and intermittent streams, having cut deep into the glacial drift, or
even at places into the underlying rock, have collected important quantitiesof sand, pebbles, and broken rock to form bars along their courses.
Most of these bars are small, but in some places, .as in SEi section 30,
township 75, range 4, they contain a few hundred cubic yards of gravel
and sand. Anyone deposit of thiS type is of only very local interest,
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but in their aggregate they constitute a .source of road or concrete
material which snould not be overlooked.
LUCAS COUNTY

The Des Moines series constitutes the country rock throughout the
county, exposures being limited, however, to the north and east parts.
All three stages of the Des Moines are represented, but most of the
exposures are referable to the Cherokee. Both Nebraskan and Kansan
drift sheets, with related interglacial materials, spread a mantle of
various thicknesses, from nothing to nearly 400 feet, upon the consolidated beds. The Nebraskan appears only in the lower slopes, as
along Whitebreast Creek and in less~r measu're neat Chariton River,
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while the Kansan is widely exposed in almost every square mile of the
county. Loess, rangirig in ,thickne,ss from a few feet to 15 feet, covers
the less dissected uplands, while near the larger valleys it has been
largely removed by recent erosion. Alluvial deposits are not of wide
ext~nt and, where found, consist of clay or silt, with minor amounts
of sand and gravel.
Limestone

'Two thin limestones are 'known to be exposed in the north part of
the county. One is 4i feet thick, light gray in color, massive, and
usually hard and sound, and appears in limited extent iri Ei section
4, English Township, near southeast corner section 16, E~glish Township, SEt section 16, Lincoln Township, and at a 'few scattered points
near Chariton River in Washington Township. Only very small quantities are available at anyone point. The other limestone is 2i to 3 feet
thick, very dark gray in color, strongly ' fossiliferous and hard, but not
everywhere sound. It is best exposed in the "Swede Hollow" neighborhood, in sections 3 and 4 of Whitebreast Township. It also is available only in very small quantity. A limestone that probably belongs to
the same or a similar horizon has been found in various coal mines in
the north part of Lucas and the south part of Marion Counties, and
it has been quarried there to a small extent in connection with the
coal mining op~rations. It has been crushed at Melcher, in Marion
County, for use as an asphaltic aggregate.
A very limited exposure on a high hillside about one fourth mile
south of the northeast corner of section 21, Liberty Township, shows a
'Mississippian limestone, which is much weather-broken and slumped
so that the beds show steep dips in all directions. A small quarry has'
been opened and perhaps 100 cubic yards removed. Judging from the
position and location of this rock, it is probably a glacial boulder. However, its extremely large size leads to the suspicion that it may be the
almost-buried remnant of some high Mississippian peak; if. such is the
case, the quantity of available stone might be rather large.
In the east part of Pleasant Township the top of the Mississippian
is only 70 to' 100 feet below the ground surface in the deeper valleys. A
coal prospect hole about 8 miles north of Chariton ,and 4 miles west
showed 46 feet of limestone beginning at a depth of 218 feet. Other
prospect holes or wells have reached limestone, usually at 'a depth of
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not more than a few hundred feet. Mining of these limestones from a
vertical shaft is a possibility worthy of mention.
.
Sandstone and Conglomerate

Though the Des Moines series strata consist predominantly of shale,
they include minor amounts of sandstone. Ordinarily the sandstone
beds are from a few feet to 10 feet thick, but they are not well enough
indurated to be of value for crushing and are too fine of grain to be
broken down to their component particles and .used as sand. An exception is seen in the case of a continental (channel) deposit of sandstone
of Pleasanton age that extends north and south across Pleasant Town..:
ship and has been traced northward into Marion County. The deposit
has. been ljecognized in sections 3, 10, 15, 22, and 27, Pleasant Township. Apparently its width nowhere exceeds one half mile. Following
are brief descriptions of the more important e~posures.
The following detailed section was worked out in NWi NWi section 3, at a quarry on the south bank of a small east-flowing tributary
to Columbia Creek. The section was made before the quarry was
opened:
FEET INCHES

5.
4.
3.

Sandstone, hard, ·gray, medium-grained, massive_________________ ()
Shale, gray to yellow__________________________________________
Sandstone,
moderately
hard to___________________________
hard, gray to buff, medium___to_____
fine 5
of
grain _______
___ ________

8

2. Alternating beds, none more than 1 foot thick, of hard gray sandstone, soft shaly sandstone, and gray or brown shale, usually sandy.
Hard sandstone constitutes 39 percent, soft sandstone 23 percent,
and shale 38 percenL_________________________________________ 9
. 1. Sandstone, moderately hard to hard, gray to brown, medium to
fine of grain, with a I-inch seam and a 2-inch seam of shale. The
lower part of this member at some places contains granul~s and
small pebbles of black shale ___________________________________ 13

7

6

Test samples from these beds show a percentage·.of wear of about
1i.0 for No.1, of 3.9 for No.3, and of 5.7 for No. S. The extreme
and abrupt differences in character of these beds are illustrated by the
fact that in working about 100 feet back from this exposure, Nos. 3, 4,
and 5 were almost entirely replaced by soft buff sandstone or soft sandy
shale. A further illustration of this range in character may be had by
comparison with Lugn's 51 section at this point, which shows principally soft sandstone and sand), shale, with only minor amounts. of
hard sandstone. Only small amounts of usable stone are available here
except under heavy overburden.
51 Lugn, A. · L., Geology of Lucas County : Iowa Geological Survey, Vol. XXXII, p. 168,
1925-26.
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In the bluffs west of Columbia Creek .and in the courses of its tributaries in section 3, sandstone exposures are numerous and some of them
are extensive. In SEt SEt SWt nearly 20 feet of fine:..grained, but
only moderately hard sandstone can be made out. It is under very light
stripping on an area of one or two acres.
Between the two forks of Carruthers Creek (sometimes known as
Flint Creek), in SEt section 10, sandstone is well exposed and available by stripping in fairly large quantity. The vertical range of exposure . is nearly 50 feet. At this point, coarse-grained hard sandstone
and conglomerate alternate with finer-gtained hard sandstone, or finegrained softer sandstone. Between 50 and 75 percent of the rock is
usable for road surfacing work, and some beds are satisfactory even
for aggregate.
.
Sandstone outcroppings are common in NEt section 15, along Carruthers Creek and a small creek tributary to it from the south, at a
level about 60 feet above the creek. In general the thickness of any
uninterrupted exposure of sandstone is about six feet. There is evidence of much greater thickness of sandstone but in separate ledges
with intervening shale seams. Only limited quantities are ,available at
anyone po'i nt by stripping. The material seen is for the most part
rather fine-grained and well indurated.
Along the small creeks and ravines in SEt section 22 are other
extensive outcroppings. A small ravine in SEt NWt SEt shows a continuous exposure of about 40 feet of beds of different kinds of which
about 60 percent is hard sandstone, 10 percent is conglomerate, 15 percent is soft sandstone, and 15 percent is shale . .Small quarries have
been worked, and large quantities of material are easily available in
the area just north of this exposure. More limited exposures in W i
SEt SEt, and SW t NEt SEt indicate similar beds but these are
separated by seams of soft yellow or white shale.
South of center section 27 are small abandoned quarry workings and
a few limited natural exposures of sandstone, which is 0.£ medium to
coarse grain and usually quite hard. Only small quantities appear to be
available under moderate overburden.
The general character of the rock at all of these points is similar.
Where it is of medium or fine grain, the grains are composed almost
entirely of quartz in a calcareous and ferruginous matrix. In the better indurated beds the matrix seems to include some siliceous material
as well. In the conglomerate phase the pebbles are composed princi-
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pally of hard sound gray fossiliferous limestone with subordinate
amounts of quartz or chert. They are well rounded and of all sizes up
to 2 or 3 inches. The matrix is in many places more ferruginous and
neither as strong nor as dUl;"able as in the finer-grained material. The
coarse beds, and also the fine beds, if they are sufficiently well cemented,
are suitable for road-surfacing work. Where the matrix is more siliceous and thus stronger and more durable, the material is almost like a
quartzite and is satisfactory for use as aggregate. However, rock of
this latter class is not abundant.
Mine Shale

A rather extensive coal mining industry has been carried on in
Lucas County. A number of supplies of burned mine refuse are available in the vicinity 'o f Lucas and near and northeast of Williamson,
and some of these are still being replenished by the mining operations.
The locations of the largest of these are as follows:
SW-!"NWi sec. 22, Pleasant Twp. Old Tipperary mine dump, about
140,000 cubic yards, part of the
pile not well burned, with much
dark-colored limestone on the surface.
One fourth mile west of center sec. Old Olmitz mine dump, about
32, Pleasant Twp.
.
5,000 cubic yards, well burned.
Indiana Consolidated Coal Co.,
NEi NEi sec. 24, English Twp,
mine now working, dump burning and being built up.
Near E quarter-corner sec: 23,
Central Iowa Fuel Co., mine now
English Township
working, dump burning, and being built up, but now having over
100,000 cubic yards volume.
SEi SWi sec. 1, Lincoln Twp.
Central Iowa Fuel, Co., mine now
working, dump burning, and being built up.
.
NWi NEi NWi . sec. 9, Lincoln 30,000 cubic yards, well · burned,
Twp.
abandoned mine of Central Iowa
Fuel Co.
3,000 cubic yards, very well
SEi NWi sec. 13, Jackson Twp.
burned, and with large masses of
clinker.
Besides these present or former shipping mines a number of smaller
ones without railroad connection are present east and west of Lucas,
northeast of · Norwood in the northeast part of Pleasant Township,
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northeast of Chariton, and near the county line east of Russell. At
th~se latter points only very limited quantities of surfacing materials
are obtainable.
Sand and Gravel

II

:
!

Glacial and interglacial sands and gravels are widely ~posed in
Lucas County, though no supplies of any' great size have been located.
Some fifty such deposits, located in nearly all p~rts of the county, have
'been investigated by a prospecting party, and a number of ,o ther locations haY-eobeen.' seen and judged not worthy of further examination.
As far a~ is "now 'known, the largest gravel deposit contains some
2,000 cubic yards, and some deposits of sand, undoubtedly have a
,greater yardage. Perhaps ten gravel deposits of 500 or more cubic
. yards are now known to be present in various parts of the courity but
principally in Jackson, Lincoln, and Benton Townships. There are at
least as many smaller deposits each containing 100 to 500 cubic yards. '
No one of these supplies is of more than local interest, but in their ag, gregate they constitute a source of material for improvement of secondary roads which should not be ove~looked.
In a few cases, where an outcrop of soft or moderately hard sandstope has been exposed to the weather ' ~or many years, the broken fragments appear similar to gravel, and interested parties have reported
such outcrops as indications of a gravel bed.
- . Sand and gravel bars along the streams are nowhere of more than
local importance. Since glacial time none of these streams has had
sufficient energy to carry any large quantity of coarse material for any
distance. Consequently, the bars of gravel and coarse sand are found
only on the smaller tributaries, and the larger creeks carry nothing but
fine sand and silt. Nevertheless all of the small streams have cut their
valleys in the glacial till and in some places into the bedrock, and 'in ,
the aggregate a considerable quantity of sand and gravel is moved by
them each year. One well-knowf\ instance of this type of deposit is in
SWiNEi section 17, Whitebreast Township, where a small st;eain
has deposited in one bar about 500 cubic yards of clean sand and
gravel, all usable for building work and perhaps one third of it usable
for road surfacing. Sand is hauled from here to the town of Lucas,
and the supply, being replenished by the stream each year, is practically
inexhaustible.
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MADISON COUNTY

. The-upper part of the Des Moines series (Pleasanton stage) underlies the whole county and forms the highest consolidated beds over
approximately the eastern one third. In the remainder of the county
the country rock is of the Kansas City stage of the Missouri series. The
lower beds of the Lansing stage also appear in the middle and higher
slopes in Webster Township and the south part of Jackson Township,
but, as they show only thin limestones, they are of no importance to
the purposes of this report.
Nebraskan and Kansan drift sheets are present in the county. The
former is exposed at only a few places, in the lower slopes bordering
the deeper valleys, while the latter is the surface drift. In regions of
less active erosion the Kansan till is overlain by several feet of gumbotil and that by 5 to 15 feet of post-Kansan loess. The total thickness
Of unconsolidated deposits at few places exceeds 125 feet, even in the
highest uplands.
Shale and Sandstone

Both sandstone and shale are present in considerable quantity in the
Des Moines series as this is exposed in the eastern part of the county.
However, the sandstone is too soft to be crushed for road or concrete
work and too fine-grained to be broken down to its component particles
an~ used as sand, except possibly as the finer part of an asphaltic
aggregate. Shale is of no value except when burned, as in coal mine
dumps. A few mines have been worked in Madison County, but they
are all small in size, and their waste heaps are thus of little importance
as sources of surfacing materials.
Limestone

The beds of the Kansas City stage, as exposed in Madison County,
show remarkable uniformity and persistence of character and of thickness except as affected by preglacial or recent erosion. General descriptions of the various formations, showing their characteristics in some
detail, can therefore be made, and typical detailed sections are thus
unnecessary. Below are ~escribed the various formations of the Missouri series which are found in the county.
The Hertha limestone is 3 to 5 feet thick, is in one bed when unweathered, and is light gray, fine-grained, hard, and he,a rly all sound.
Most of the member is rather i~regular1y bedded, this' feature . in many
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cases being so pronounced as to divide it into small rounded nodules
of light gray fine-grained limestone, surrounded and separated by veins
account of this char:'
of greenish-gray shaly unsound limestone.
acteristic the term "fragmental Limestone" was formerly applied to
the member. Previous ,reports have included in the Hertha two beds of
ii'~e~tone sep~T,ated by a bed of shale: However, the expos~re$ now visible :show that the lower limestone is only 1 foot to 3 feet ,thick and
that it is separated from the upper limestone by, 10 feet or more of
shale or sandy shale. Consequently, it is believed to be mor~ logical to
refer these lower beds to the Pleasanton stage and to consider the bottom of the ,5-foot member here described to be the base of.the Missouri
series. '
,
"
'
"
'J'he' Ladore shale is 18, to 21 ,feet thick. 1;'he , lower one third is at
many of its ,out5-;rops a sandy shale with soEie zones ranging to a soft
~andston~ or sandy limestone. The midd~~, t-hir,d ~s , a drab clay shale.
Three or four feet from the top is a very persistent bed of hard, very
dark gray fossiliferous limestone about six inches thick. Above this
is a clay shale, black be1o~ ~llld drab abo~e. '
The Bethany Falls limes'tone is 20 to 23 feet thick and is divided
into three parts, separated by seams of shale and 'shaly limestone. These
seams are 1 foot to 1t feet thick an'd lie about 9 feetatid 16 feet respectively from the bottom. The limestone is light! ' gray in colOr,
weathers gray, and is rather fine-grained, hard and sound except for .
tones about two inches thick next. to the shale seams. In most places
the top two feet is a 'soft yellow earthy nodular limestone, useless for
aggregate and in some places very soft even for road surfacing work.
The bedding is somewhat wavy but otherwise regular. When unweathered, each of the three parts appears as one soliq ledge. The
limestone of this member is of good quality for concrete aggregate or
for road surf;:tcing, except as noted. The upper part is at some points
partly or entirely missing, because of preglacial or recent erosion.
The Galesburg shale is 9 to 10 feet thick and consists entirely of a
drab clay shale, except for a 3-foot zone starting a few feet below the
top and consisting of black thin~bedded fissile or slaty shale.
The Winterset limestone commonly shows two parts - the lower
6 to 7 feet thick and the upper 4 to 9 feet thick. The ;lower part is one
bed (when unweathered) of fine-grained light gray, sparingly fossiliferous hard limestone. Most of it is sound, though a few indefinitely
limited zones of shaly softer unsound stone appear. A few small nodu-
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lar or irregular masses of iron oxide are present in this , lower part
in most ,places, The upper part is one bed where it is only four feet
thick and in two or three heavy beds separated QY seams of yellowish
calcareous shale where it is thicker. The shale seams constitute about
'one fifth of the thickness of this part. The limestone is rather coarsegrained, gray when fresh, weathering brownish, fossiliferous, hard
and sound. A persistent characteristic is the presence of a layer ' of
discontinuous la'1"ge nodules of dark-colored fossiliferous chert in the
l~wer half of one of the heavy beds in the upper part.
.
The Cherryvale shale is about 15 feet thick and is drab and clayey
, above, dark gray to black in the middle, and bright yellow and strongly
calcareous below. The upper zone locally includes one or t~o li~estone
beds.
The ' DeKalb includes a succession of alternating limestones and
shales and is best described by the following general section:

7.

Alternating thin beds of hard brownish coarse-grained sound limestone
, and yellowish shaly limestone, in about equal proportions _____________ .:._
6., Limestone, !l1ostly massive, but locally with soft shaly zones, in the lower
. part. Light gray in color, rather fine-grained, hard and sound except as
noted; fossiliferous, with fusulinids, crinoid stems and various brachiopod
. types conspicuous. In the upper 3 feet are a few thin layers of nodules
.of. light colored fossiliferous chert. Part or all of the member is at some
places slightly speckled with iron oxide __ .:. ____________________ :. __':.____
5,. Shale, drab, strongly calcareous and with zones of yellowish fossiliferous
limestone above, darker gray or black and fissile below. Near the bottom
.are usually one or two thin ledges of very dark gray hard shaly limestone,
very other
fossiliferous,
in some places
almost
a breccia of brachiopod shells
____ : __
__ _ __________________________
and
forins ____________
~

~ ___

. 4. upper
Shale, part
dark _____________________
gray, ,soft, clayey; at____________________________________
some p,laces black and fissile in the

8

10--11

6-7
' 6-9

3. : Limestone, coarse-grained, massive, hard and sound, gray to brownishgray, everywhere crowejed with fusulinids, and with smaller numbers of
other fossil forms noticeable. No chert found ___ ______________________ · U:-2 "
2. Alternating rather thin beds of hard yellowish gray or dark gray limestone~ and soft shaly limestone or calcareous shale, all strongly fossiliferous. This member, though persistent in general character, differs much
it:l detail from place to place__________________________________________
1~-16
1. Limestone, yellowish gray, very fossiliferous, rather irregularly bedded
and in some places
showing___________________________________________
a nodular structure, probably massive when
-____________
3
unweather~d

For convenience of description, Nos. 1, 2, and 3 may be designated as
the Lower DeKalb limestone and Nos. 6 and 7 as the Upper DeKalb
limestone.
A succession of shales and thin limestones nearly 40 feet thick can be
made out above the DeKalb in the west part of the county ..It includes .the
Chan,ute shale, th€!Iola limestone, and the Lane shale. 'Theheaviesdimestone is 2t feet thick and lies about 5 feet above the to]!>. ofthe DeRalb.
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Other limestones are not over 1 foot thick. Included in this succession is
a zone of dark red shale"near the middle and, in the lower part, a gray,
or drab shale filled with small rounded calcareous nodules.
The Hertha limestone is exposed in the hills north of South River
in sections 26, 27, and 28, Ohio Township, though at few places and
. usually obscurely. Limited quantities are available along some of the
tributary creeks, as in SWi SEi section 28. At a few exposures the
lower part of the Bethany Falls limestone is represented in the fon~
of small limestone boulders on the higher slopes. Broadhorn Creek, in
the northeast part of Ohio Township, exposes only Des Moines series
strata. .
,
The Hertha limestone appears in the form of loose limestone boulders and scattered obscure exposures high in the hills ahove Clanton
Creek at numerous points in the central part of South Township. It is
usually much weathered and almost entirely unavailable for quarrying,
though several small quarries near St. Charles and Hanley have worked
a 3-foot limestone ledge lying 10 to 20 feet Del ow it. The Hertha is
much hetter exposed and is available in limited quantity at several
points .along Jones Creek in !?ections 17, 18, 19, and 20, South Township, and near Clanton Creek in sections 31 and 32, South Township,
sections 5 and 6, Ohio Township, sections 35 and 36, Scott Township,
and sections 1 and 12, Walnut Township. The lower part of the Bethany Falls limestone appears first in section 12, Walnut Township, and
section 35, Scott Township. From there upstream the Bethany Falls
is abundantly and well exposed, forming a distinct escarpment in the
bluffs bordering the valley of Clanton Creek and appearing at the same
level in the lower courses of the small tributary creeks. The exposures
are especially good'in sections 10, 11, and 15, Walnut Township, and
large quantities have been removed, while still larger quantities are yet
available. The largest quarry is near northeast corner section 10, where
a small crushing and screening plant was formerly connected by a spur
track to the Chicago Great Western R. R. but now is operated only
intermittently to supply the local trade. The Hertha also appears in
these sections but being low in the slope it is almost entirely unavailable.
The Winterset limestone is present in the form of scattered limestone
boulders or obscure exposures high in the hills and is probably available
in limited quantity at several points. The Bethany Falls limestone continues upstream on Clanton Creek through sections 22, 27, and 28. Walnut Township, being lower and lower in the valley and thus not so well
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exposed. In NEt SEt section 28 it underlies a large benchlike area
between the creek and the railroad and is available in considerable quantity. At this point the Hertha is below the creek level. Apparently the
Bethany Falls dips below the creek east of Barney (sec. 31, Walnut
Twp.) and the Winterset near or just west of Barney. In any case, outcroppings on Clanton Creek west of section 28, Walnut Township, are
scattered and most of them are obscure. In the territory between Barney
and Peru the Winterset is probably as extensive as the Bethany Falls,
though details of exposures of it are lacking. The Lower DeKalb limestone is also present at some places in the higher slopes, but on account
of the availability of the more desirable Bethany Falls and Winterset
ledges it is quarried but little.
The north fork of Clanton Creek shows but .few rock exposures
through sections 16, and 17, Walnut Township. In sections 18 and 7,
Walnut Township, and section 12, Monroe Township, outcroppings
are more common. The Bethany Falls is present as far west as section
7, where the creek cuts through it. About 9,000 cubic yards is available
in Nt NEt section 18, Walnut Township, and in small quantity at
other points in sections 18 and 7. The Winterset is most easily available near center NEt section 12, Monroe Township, or at a few points
in section 7, Walnut Township, but the valley here is narrow and
bound by steep slopes, so that only small quantities are available at any
one point without removing an excessive thickness of overburden. Near
the northwest corner section 12, Monroe Township, the Winterset disappears below the creek level.
Detailed information ' about the stra:ta along Jones Creek through
sections 22, 23 and 24, Scott Township, is lacking, but it is probable
that the Bethany Falls limestone is available at a few points.
Outcroppings of the Missouri series on Middle River may be ,~een
as far east as section 26, Union Township, and continue at short intervals to the west county line. The whole section for the county is represented.
The easternmost exposures of bedrock are in sections 26 and 27,
Union Township, and show the Hertha limestone though not in many
places in its full thickness. In sections 27 and 34 the Bethany Falls is
present above it, and from this point westward the Hertha is almost
entirely unavailable under moderate stripping, the reason being that
the resistance of the overlying limestones to erosion gives rise to steep
unbroken slopes from the lowlands up to the level of the highest rock
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exposures. The Hertha appears in many natural exposures near Winterset (e.g. sec. 6, Scott Twp.; and sec. 1, Union Twp.) but lies lower,
apcl lower in the slopes to the west, until it is cut through by Middle
River at the State Parkin SEt NEt section 16, Lincoln Township:
The lower part of the Bethany Falls limestone appears first
in :sections 27 and 34, Union Township, and within a mile to the
west it has practically its full thickness. The Winterset Limestone Co.
has conducted rather extensive recent quarry operations in NEt NEt"
section 33; :Union Township. ' The local trade is supplied, and rock is
furnished also fo)." the manufacture of portland cemenf at the PennDixie plant near Des Moines. For the local trade, the rock is loaded oy
hand (shale and soft shaly limestone being ' thus · sorted out) and
hauled in small cars on narrow-gauge track to the crusher, a Williams
hammer mill. From the crusher the rock passes to the screens, which
are of the cylindrical revolving type, oversize being returned to the
primary crusher. The plant is operated by gasoline power, and ,its
capacity is estimated at 25 tons per hour. Crushed stone for all road
or concrete purposes is made. Rock shipped to Des Moines for cement
making is loaded with a power shovel direct fo the railroad cars.
From this point westward the Bethany Falls limestone is exposed
commonly or almost continuously and is conspicuous in the hills bordering both sides of the valley of Middle River and tl1e lower courses of
its tributaries as far west as SEt section 17, Lincoln Township, ' where
it passes beneath the river. At numerous points it is easily available in
quantities ranging from a few thousand to 50,000 cubic yards or even
more. It is impossible to list all of the locations where 'it might be
quarried; a few typical ones are in sections 6 and 8, and SW t section
18, Scott Township, 'a nd Sf section 1, NWt section 22, SEt section
10, and Wf section 16, Lincoln Township.
'
The Winterset limestone appears aqove the Bethany Falls first in
sections 5 and 6, Scott Township, and from that point westward to
NWt section 17, Lincoln Township (near which point it passes beneath
Middle' River), it is exposed as widely and as commonly as is the
Bethany ' Falls. Being somewhat thinner than the Bethany Falls, it is
not available in as large quantities as is the lower limestone, but it may be
quarried at a large number of points. Some of the best known of these
are in NWt section 6, Scott Township, SEt section 1, NWt section
22, SWt section 16, and near center section 17, Lincoln Township.
No quarries were known to be operating in it during the 1932 season.
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The Lower DeKalb limestone, including, as it does, some shale and
~ing rather thin bedded, is much less resistant to erosion than are the
Bethany Falls and Winterset members, and it is consequently much .
less abundantly and plainly exposed. It has not been observed on or
near Middle River east of sections 15 and 22, Lincoln Township,
though the weathered lower part of it may be present in the higher
slopes a mile or so farther east. It may be distinguished in its position
between the Winterset and the Upper DeKalb in Wi section 17, Lincoln Township, and it is found above the Winterset along the small
creeks in Wt section 22, Wt section 20, and as far back as center section
30, all of Lincoln Township. Farther west, it is low in the slopes and
has very few exposures. Apparently it passes beneath the· river somewhere in the eastern part of Webster Township. Quarrying on a small
scale has been ·carried on in it intermittently at several points (e.g.
SWt NWt sec. 22, Lincoln Twp,), operations being usually confined
to the massive fusuIina-bearing limestone ·at the top (No. 3 of the
section described).
The Upper DeKalb limestone is present as far east as' SWt section
16, Lincoln Township and, being resistant to erosion;.· is exposed at
several places from there westward to section 7, Webster Township,
where it dips beneath ·MiddleRiver. It has been quarried in a small
way at several points, though no quarries are now operating. The
best-known exposure's are in SWt SWt section 8, Nt SWt section 16,
Et Wi section 17, and 'Nt SWt section 17, Lincoln Township, and in
SEt NWt section 23, SWt SWt section 10, St SEt section 9, NvVt
NEt section 8, and SWt SEt section 5, Webster Township. At any of
these points, and probably at many others as well, quantities ranging
from a: few thousand t6 10,000 or more cubic yards are available by
stripping.
Cedar Creek, which runs througn the ' southeast part of Do"uglas
Township and the south part of Union Township, shows conditions
of exposure very similar to those along Middle' River to the south. The
Hertha appears in sections 26 and 27, Union Township, but within a
short distance .it is overlain by the Bethany Falls arid is thus nearly
unavailable. The Bethany Falls is visible ana easily obtainable at n'urnerous points in sections 19, 20, 21, 28, and 29, Union Township, and
Nt section 25, Douglas Townsh'ip, dipping beneath the creek ,in ·NWt
section 25. Q'uarrying on a small scale was carried on during the 193t
season near center NEt section 25, Douglas Township, and near :cetlter

184

ROAD AND CONCRETE MATERIALS

NWt section 20, Union Township. Quantities ranging up to 50,000
cubic yards or more are obtainable at several points. The Winterset
appears at several points in section 19, Union Township, and section
25, Douglas Township, but it is not available in large quantity at any
one point, nor has it been recently quarried. The DeKalb limestone is
not known to appear.
Limestone outcrops near North River at intervals throughout its
course in Douglas Township and in sections 6, 7, and 8 of Union
Township. The Hertha limestone is exposed to the east at a few places,
but in a short distance it underlies Bethany Falls and is thus nearly
unavailable. The Bethany Falls appears in section 7, Union Township,
and may be seen at intervals from there westward to the west line of
Douglas Township. Details of the exposures are lacking, but it is probable ,that important quantities are available at several points. Near
southeast corner section 12,. Douglas Township, it has been quarried
for surfacing on the primary road which passes that point. To the
northeast, in SEt section 12, and SvVt section .7, it is still available in
fairly large quantity. At this point the Winterset limestone is present
above it, though not everywhere in its full thickness. Exposures of the
Winterset extend at intervals along the valley 'westward at least as far
as the west line of Douglas Township, with moderate quantities available at several points.
,
The North Branch of North River does not show outcroppings of
the Missouri series until the southwest part of Jefferson Township' is
reached. In that territory the Hertha and the Bethany Falls limestones
appear together ·so that the Hertha is exposed at fewer places and is
almost entirely unavailable. Outcroppings along the North Branch and
its tributaries and also along small creeks running eastward to Raccoon
River near Van Meter extend as far west as the west line of Madison
Township. In Madison Township the glacial materials are thin (not
commonly more than 50 feet), and the consolidated beds appear well
up in valleys of even the smaller creeks. Practically all of the exposures
represent the Bethany Falls limestone, although the lower part of the
.Winterset, much weathered, appears obscurely at ' a few points. The
Bethany Falls has been extensively quarried in Nt Nt section 9, SEt
section 4, NWi section 18, NEi section 5, and St section 16. At any
of these localities considerable quantities of stone are still available. The.
last-n~med is the location of the quarry of the Hawkeye Portland
Cement Co. A large share of the quarry output is shipped to Des
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Moines and used in the plant there for the manufa~ture of pbrtland
cement, and the remainder is crushed and screened at the quarry and
sold for various purposes. The quarry is worked in three lifts, corre. sponding to the three divisions of the Bethany Falls, as described
earlier in this chapter. The .. rock is loaded by steam shovels on cars
handled by small locomotives ·on standard-gauge track. The cars dump
to the primary crusher, a 30-inch gyratory, from which the rock passes
to one or both of two smaller gyratory crushers for finer crushing.
After cr~shing, the dust is screene4 from the · rock by means of
vibrator screens. Facilities are provided for loading on railroad cars on
a spur track connecting with the Rock Island Railway in SWi section
4, Madison Township. The plant is new and well equipped; is electrically operated, and has . an estimated capacity of 100 tons of crushed
rock per hour, the largest in southern Iowa. Both concrete aggregate
and road surfacing stone are produced. Figure 5 is a general view of
the operations at this plant.

FIG.

5. -

General view of Hawkeye Portland Cement
working in different quarry lifts.

c<>.

quarry at Earlham showing steam shovels

In the southwestern part of the county Grand River has cut a
valley which, however, shows no bedrock exposures.

~eep

Sand and Gravel

Pockets of sand or gravel within the glacial till of Madison County
are, as in other counties of southwestern Iowa, small and of uncommon
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occurrence. One, in SEi SWi section 30.. Jefferson Township, has. been
found to contain about 5,000 cubic yards of a fair grade of road 's urfacing gravel. Others contain only a few hundred cubic yards .. In all,
some twelve prospects of ttIis type, 'principally in the eastern half of the
county, have been investigated in detail. It is probable that other
. pockets of sand or gravel exist in the drift, but there is no reason for
believing that any of them will yield any great quantity of usable road
material.
Alluvial deposit's in Madison County consist for the most P~irt of silt
and fine sand. However, bars of limited extent in Middle River near
Patterson, Winterset, and Webster 'are reported to have been utilized
locally fcir mortar and plastering sand. G.ravel ba·rs ,are unknown, except in some of the more vigorous streams, which, in cutting through
the glacial clay and the Missouri limestones, have accumulated at
various points in their channels small quantities of mixed broken stone,
gravel, sand, and clay. One such deposit in SEi SWi section 19; Union
Township, is believed to cover about one acre, and it is probable that
;systematic search would disclose others of equal or even greater value.
MAHASKA COUNTY

The entire county is underlain by the St. Louis and Ste. Genevieve
limestones, which, however, appear at the surface only in narrow belts
along Des Moines, S01;1th Skunk, and North Skunk Rivers and the im·mediate lower courses of a few of their tributaries. Elsewhere the
. country rock is of Pennsylvariian (Des Moines series) age. The uncon·solidated deposits include the Nebraskan drift, Kansan drift, loess, and
alluvium. The Nebraskan has few exposures but, from information .in
this and adjoining counties, it is known to be present throughout most
or all of the county. The Kansan forms.the surface drift. Loess covers
the older materials with a mantle not commonly more than 10 feet
thick and in the rough areas near the la,r get st,reams mostly removed by
recent erosion. Alluvium is extensive on the larger streams, reaching a
thickness as much as 40 feet in some places along Des Moines River.
The total thickness of unconsolidated deposits differs extremely but in
few places exceeds 150 feet.
.

..

Limestone

. According to Van Tuyl,52 both the Ste: Gertevieve and the St. Louis
52 Van Tuy), F . M., The Stratigraphy of the Mississippian Formations in Iowa : Iowa Geological
Survey, Vol. XXX, pp. 277·278, and 299·300, 1921·22.
'.
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formations are represented in the exposures of the Mississippian in the
county. However, the outcroppings are much more limited and scattered than in such counties as Van Buren or Lee, and the stratigraphic
relationships.,of these two formations are but imperfectly understood.
It thus seems undesirable to attempt in this paper to distinguish between
the two when discussing the different loc~lities where rock is exposed.
As before stated, the Mississippian appears only along Des Moines,
South Skunk, and North Skunk Rivers, and the immediate lower
courses of some of their tributaries. A former limited exposure near
Cedar Creek in Cedar Township is now entirely obscured. These
three areas or belts of outcrop' may be considered separately:
Des Moines River Belt. - Rock appears at a few points along the
course of Des Moines River, but, except near EddYVIlle, the beds are
low in the banks and almost entirely unavailable. Near Bellefontain
are interbedded sandstones and limestones, the former predominating
and both usually deeply overlain by Pennsylvanian or younger deposits.
The sandstones are too fine of grain and too poorly indurated to be of
value for road or concrete work. Bain 58. mentions an exposure of 12
feet of limestone in section 18, Scott Township, and the .same thickness
in NEi section 1, Jefferson Township.
N ear and north of Eddyville rock outcrops are numerous. Quarries
have been worked in NEi SEi section 14, and NV,Ti S\\.Ti section 13,
and again near center section 13 of East Des Moines Township. A
composite section obtained by clearing the old quarry face at two points
and extended by core drill holes in the old quarry floor is as follows:
FEET

4. Sandstone, soft, fine-grained, locally removed by erosion ______________ _
5
3. Limestone, compact, fine-grained, light gray, hard (percentage of wear
5.0 to 6:6), sound, the upper 4 to 5 feet rather thin-bedded and much
weather-broken to small oblong blocks, the remainder more massive and
resistant____________________________________________________________
to weathering, with a 3-inch shale seam near or just below the_
middle
1{»-12
2. Shale, bluish gray, soft, with a few thin lenses of limestone ___________ _
5~
1. Limestone, thin-bedded, shaly, with shale seams ~eparating the beds _____ _
4

Number 3 of this section is suitable for road or concrete work, while
Nos. 1 and 4. are undesirable for either purpose. In this locality large
quantities of rock are available, but material under less than 15 feet of
overburden is almost entirely removed in the former quarry operations.
Bain 54 mentions a similar thickness of limestone in NW i section
23, East Des Moines Township. Exposures in the south-central part
53 Bain, H. F., Geology of Mahaska County: Iowa Geological Survey, Vol. IV, pp. 330·331,
1894.
54 Bain, H. F., Geo!ogy of Mahaska County : Iowa Geological Survey, Vol. IV, p. 332, 1894.
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of section 35, West Des Moines Township, show a limestone ledge
6 to 11 feet thick, with several feet of sh~le or sandstone aboye and five
feet or more of a massive sandstone below. Moderate quantities are
available for quarrying but almost none with less than 10 feet of overburden. In sections 25 and 26, no rock exposures are found. In the
north part of the township the Mississippian rises only a few feet above
the river and is apparently almost entirely unavailable.
South Skunk River Belt. - Only obscure exposures occur in the
west part of th~ county, and these show almost nothing available. The
first outcrop of value is in SWi section 25, SEi section 26, and NEi
section 35, of Madison Township, in the· bluffs south of the river and .
along a small tributary creek from the south. The following section. has
been worked out in Wi NEi section 35:
10.
9.
8.
7.

l,imestone _______________________________________________________
Shale ______________ _________ ____________ ___ _____________ ___________
Limestone,
gray, hard,
crystalline____________________________________
Shale
___________
___________________________________________________
~__

F EET

2

2i

33
6. Limestone, gray, hard _____________
3
5. Shale :..____________ _____________________ _________________________ ___ 1/10
4. Limestone, gray, hard, rather irregularly bedded. The lower foot is
8
much streaked with iron oxide _______ .________________________________
3. Sandstone interbedded with some limestone and shale___________________
1
2. Limestone, yellowish _____________________________ _________________ '-_
1. Sandstone _________________ _________ .• _____ ___________________
4+i
~ _______ _ ______________ _ ________ _ _

~_- _ __

Numbers 4 and 6 constitute a zone of rock that is available in limited
quantity with rather heavy overburden and i!;) shown by tests to be
suitable for aggregate or for surfacing stone. The upper beds here are
. much weathered, and the lower ones are now very poorly exposed.
About five feet of hard white fine-grained limestone may be ~een
about one-fourth mile west of center section 33, township 76, range 15.
Limited quantities are available. The exposure' is now much obscured,
and it may ~e that five feet is considerably less than the full thickness of
limestone here. Bain ~5 gives the following general section along Spring
Creek in SEi section 33, and in section 4, township 75, range 15 :
FEET

5.
4.
3.
2'.
1.

Limestone,
Limestone,
Limestone,
Sandstone,
Unexposed

thin-bedded, with fossiliferous marls______________________
compact, gray __._______________________________ ___________
fine-grained, white________________________________________
calcareous ________________'__________________________ _____
to river le~el------------------------------~--------------

2
2
10
4
10

Some obscure exposures in SWi S\Vi section 2,. township 75, range
15, south of the river, show small .quantities of limestone available.
55

Bain, H. F ., Geology of Mahaska County: Iowa Geological Survey, Vol. IV, p. 328, 1894.
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Probably more and better exposures of the Mississippian limestones
occur in White Oak Township than in all the rest of the county. The
same horizon seems to be represented in all of the exposures, though it
shows a wide range in character even in some cases within the limits of
a single quarry. Following is a general section:
4. Limestone, light gray, medium to fine ' of grain, >fossiliferous, hard and
sound except at the top, which is locally shaly ; usually in heavy and
regular beds. Scattered small pyrite crystals are generally characteristic __
3. Beds with extreme range in character, consisting principally of sandstone
and shale. Sandstone, where present, is fine-grained and soft and usually
appears in the upper part of the member, though locally it constitutes
practically the full thickness. The shale is drab to brown or greenish in
color, calcareous, and includes some thin lenses or plates. of light gray
.fine-grained hard limestone. In places where this member is thin, the
limestone is thicker in proportion, so that. it constitutes, the major part
of the member ____ ______________ ____ ___ __ ___________
___ ___
2. Limestone, gray to dark gray, rather fine-grained, nonfossiliferous, hard,
sound, locally conglomeratic in the upper part, often divided into two
parts by a seam of calcareous or sandy shale which may be as much as
31 feet thick but is usually not more than 1 foo1-_____________________
1. Principally sandstone, fine-grained, yellowish, soft but including thin
zones of hard calcareous sandstone or of hard gray limestone. The soff '
sandstone usually constitutes half to three quarters of the member. Bain 56
gives this member a thi~kness as much as 35 feet ___________________ .___
~

~

~ ------ -

3--6

1-·7
31-71
15+

The fossiliferous character of No. 4 suggests the reference of it and
No.3 to the Ste. Genevieve, while the lower beds may represent the
St. Louis. However, this correlation cannot be considered positive. The
limestones are suitable for aggregate or for . road surfacing, except
where parts of them are shaly and unsound:
. The members of the foregoing sectiori form an escarpment in the
lower bluffs noith of the river at short intervals i'rhections 17, 16, 15,
23, and south of the' river In section 16. In general, the 'two limestones
show about average' thickness, and the shale and sandstone betwe.en are
thick and persistent. Moderate quantities are available by stripping in
SEi SWi section 14, NWi NWi"section 15, and SEi NEi section 17,
and at several points in Si section 16.
. Along the small creeks tributary to the dver from the south in the
southeast part of the township are numerous exposures and a few old
quarries. The deposits in sections 34 and 35· are especially good. In
recent years, Mahaska County has operated a quarry in SE-l SWi sec.tion 34. The section at that place shows a higher proportion of limestone than any other observed in the township and is therefore given
in detail as follows:
.
FEET

7. Clay, glacial and residual, with weathered shale and broken limestone
fragments __ _..: ___ _____ _____ ____ .:."._______________ ______________ "-_____

5-10

56 Bain, H. F., Geology ' of Mahaska · County: Iowa Geological Survey, Vol. IV, p. 329, 1894.
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6. Shale, dark gray, calcareous, fossiliferous____________________________
5. Limestone, dark gray, medium to fine of grain, noticeably fossiliferous
(principally small brachiopod shells), hard, :questionably sound, in several
regular beds separated by thin seams of black fissile shale. ' Next to these
shale seams are zones of dark shaly unsou'nd limestone_________________
4. Limestone, in two or three beds separated by shaly partings about 1 inch
thick, light gray, rather fine-grained, hard, sound, nonfossiliferous except
for a___________________
few joints of arinoid____________________________________________
stems and broken shell fragments in the lower
foot
3. Principally sp.ale, green and soft, or dark brown, hard and fissile. In-'
eluded are lenses ,of hard gray fine"grained limestone, which in the west
end of the quarry replace nearly all of the shale but elsewhere constitute
perhaps 25 percent of the member ___________'_______ ~-------------..:- :. -2. Limestone, very similar to No. 4, except that no fossils are noted_______
1. Drilling to this depth below the quarry floor shows limestone, sandstone,
and shale, in alternating beds, the limestone ,constituting about 60 percent
of the total thickness. Sandstone lies next below No. 2 ________'_________

i-2

H
41

!-H
5i
14

The quarry face is .about 500 feet long, and the beds for this distance
sh~w persistence in: thickness and character, except as noted. The hill
above the quarry fac~ :is not steep, and while a large quantity of ro~k ,has
been removed, much more is available. Oniy half a mile from here, in
SEi SEi section 34, and again in SEi NEi section 35, the shale bed
(No.3 of the above section) is thicker, and the usual sequence, as
given in the general section, is seen. At these points also, 50,000 ,cubic
yards or more might be obt~i'ned. ' .
'. ,
... .

t'

••

,~

,

N arth Skunk River Belt. - Bain 57 mentions the occurrence of six
feet of good limestone at old quarry workings in S~i, NW.lsection 1,
Prairie Township. Judging from hi~description , overb~rden was heavy.
The limestone is now entirely obscured by overwasb, . .From this point
downstream as far as Union Mills the only definit~ .exposures sh,ow
Pennsylvanian strata, and it is probable that the top of the Mississippian
is below river level.
At Union Mills (SEi sec. 23, Union Twp.) about six feet of limestone is to be seen in the bed of the river. It is not available except with
heavy stripping and even then only in small quantity.
, Bairi 58 mentions the occurrence in NEi NWi 'section 4, Monroe
Township, of 12 feet of imperfectly exposed limestone interbedded
with sandstone. His section 59 in SWi section 15, Monroe Township,
is as follows:
FEET

6. Limestone,
5. . B.nexposed
4. Limestone,
3. Sandstone,

gray, subcrystalline, with interbedded fossiliferous marl layers
______ -: __ ;-,____________ ~------------------------------ ___ _
ash-gray, compact _______________________________________ _
soft, yellow ___________________________________________ .: __

i: g~r::~:i~~:::l ab~~:~~~~~~~~~~~==~~~~~~~===================~====~=====
57
68
59

10
11
1

1.
2

2

Bain, H. F., Geology of Mashaska County: ' Ici~a 'Geological Survey, V ol. IV, p. 324, 1894.
Idem, p. 325.
Idem, p. 326.
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Details as to the quantity of stone 'obtainable and thickness and character of overbtJrden are lacking, but judging from the conditions at
Union Mills and in Keokuk County between Atwood and Delta, the
available quantity is not large.
In NWi SEi section 35, Monroe Township, limestone appears low
in the bluff south of the river, but the available quantity is small. Other
exposures of rock in the south part of Monroe Township show· only
Pennsylvanian beds.
Sandstone
The sandstones mentioned in the foregoing discussions of the Mississippian formations are nearly all too soft to be c,rushed for aggregate or surfacing material and too fine-grained to be broken down and
the resulting sand used for aggregate, unless in asphaltic mixtures.
Harder zones are known to exist in sections 23 and 34, White Oak
Township, and may be present at other points, but they are apparently
nowhere more than a few feet thick. Pennsylvanian sandstone appears
commonly, in many places several feet thick, but also too soft and too
fine-grained to be used for road or concrete work. A large deposit of
channel sandstone, similar to that at Red Rock, in Marion County,
extends along the bluffs south of Des Moines River in sections 32 and
33, Jefferson Township (T. 75, R. 17), The bed is in places 50 feet
or more in thickness. Little is known of the quality of the stone, but,
as at Red Rock, there may be zones that are well enough indurated to
have some value for crushing and use as road surfacing material.
Mine Shale
Mahaska County has been and still is the seat of an extensive coal
mining industry. Scattered mines are reported from east of New
Sharon (secs. 8 and 9, Union Twp. ) in NWl section 6, White Oak
Township, at Olivet (sec. 9, Scott Twp.) and near Evans (sec. 13,
Scott Twp. and SWi sec. 19, Garfield Twp. ), but the most extensive
operations have been near and south of Oskaloosa and in the south
half of Jefferson !'ownship.
Large dumps; showing well-burned material, are present in section
12, East Des Moines Township. Other localities where mining has been
extensive are near Beacon (secs. 22,26, and 27, Garfield Twp.), southeast of Oskaloosa (secs. 30 and 31 , Garfield Twp. and sec. 5, Harrison
Twp.), and northeast of Eddyville (secs. 28, 29, and 33, Harrison
Twp.).
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The largest mines in Jefferson Township were located in SWt SWt
section 13; west of center SEt section 19; NWt NEt section 25;
NEt NWt section 27; SWt SWt section 28 ; NWt NWt section 30;
SEt NWt section 33; NEt NWi sectiori 34. The quantity of mine
shale available at some of these locations is not known, but it ranges
up to 10,000 cubic yards at the locations seen. Much of the material
is not uniformly or well burned.
Sand arid Gravel

On account of the abundance of sand and gravel in Des Moines
River, no detailed survey of the glacial -gravels ' in Mahaska County
has be.en made. However, gravels of Nebraskan, Aftonian, or Kansan
age are about as common as in the other counties of southern Iowa.
The best-known instance is near southwest corner section 35, Madison
Township, where a deposit of rather clayey but quite coarse reddishbrown gravel has been worked for several years: In 1925 some 25,000
cubic yards of gravel was found in this bed, but a large part of this
has since been removed. What appears to be a stiI1 larger deposit of
. similar material is present in the bluff north of Skunk River valley in
NEt NEt section 12, Black Oak Township, and NWt NWi section
7, Madison Township. However, at this point, the only material under
a moderate thickness of overburden is rather fine for surfacing work
and too clayey to make good aggregate. A smaller deposit is known
in NWt SEt section 25, Union Township, also under heavy overburden.
River gravels along the Des Moines so far overshadow any of the
small sand or gravel bars found on either branch of the Skunk, or on
, any of the smaller creeks, that these latter will not be given more sped:fic mention, though some of them are of value as sources of small
quantities of material for local projects.
Sand and gravel, the former nearly always predominating, are
known at a number of points in the channel and 'beneath ' the bottomlands of Des Moines River within the county. The most important bars
are as follows:
Near center sec. 19, T. 75, R. 17
SEt SEt sec. 28, T. 75, R. 17

7-acre bar of gravel and coarse
sand on the east bank, rising as
much as 10 feet above low water
Sand bar on the north bank about
1,000 feet long
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Si NEi sec. 1, T. 74, R. 17

8-acre bar of coarse sand and fine
gravel on north bank, prospected
and found 160,000 cubic yards of
material
NWi SWi sec. 6, T . 74, R. 16
5-acre bar of coarse sand and fine
gravel on south bank, prospected
and found 70,000 cubic yards of .
material
South of center sec. 6, T . 74, R. 16 3-acre-Iow bar of gravel and sand
on south bank
4-acre low bar of gravel and sand
SEi SWi sec. 5, T. 74, R. 16
on north bank
5-acre gravel bal:"' on south bank'
SEi SEi sec. 5, T. 74, R. 16
. NEi NWi sec. 9, T. 74, R. 16
Bar on north bank shows 5,000
cubic yards of g'ravel above low
water
6-acre bar of sand and fine gravel
NWi NWi sec. 15, T. 74, R. 16
on west bank
5-acre sand bar on east bank,
NWi SWi sec. 15, T. 74, R. 16
mostly rather low
East bank, I-acre bar of sand and
NEi SEi sec. 22, T. 74, R. 16
fine gravel, rising about four feet
above low water
2-acre bar of sand and fine gravel
SEi NEi sec. 26, T. 74, R. 16
on south bank
•
I-acre bar of rather coarse gravel
NWi NWi sec. 36, T. 74, R. 16
on east bank
.
SWi SWi sec. 36, T. 74, R. 16
1i-acre bar of gravel on east bank.
prospected and , found about
20,000 cubic yards of material
Almost without exception the gravel and sand in these bars is clean,
sound, and well-graded. It is usually s·uitable for concrete aggregate
and, if coarse enough, for road surfacing work.
In the bottomlands are other deposits, commonly showing a few
feet of silt overburden, then sand to water level, with coarser sand or
gravel below. The best-known are thos~ worked by the Wilson Sand
and Gravel Co. in NWi SWi section 28, Scott Township, and by the
Concrete Materials Corporation near north quarter-corner section 26,
East Des Moines .Township (loading plant in SEi SWi sec. 25, East
Des Moines Twp.).
At the Wilson plant is f~und 1 foot to 4 feet of black silt overburden,
8 to 15 feet of sand above water, and 5 to 40 feet of sand and gravel
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below water. About three acres has been worked over and much more
is easily available. The material is clean, sound, and usually well graded, ·
but locally it contains a large proportion of sticks, clay balls, or pebbles
of black carbonaceous shale. It is excavated by a pump dredge, the discharge pipe from which feeds the main screen at the top of the plant.
The screen is of the cylindrical revolving type. The gravel passes fro·m
the screen through a revolving screw washer to a storage bin, .and the
sand passes through a wooden settling tank to another bin. A third
bin is used for whatever mixtures of sand and gravel are desired. Facilities for ground storage and reclamation of sand are provided. The
plant is electrically operated and has track connection to the Chicago,
Burlington & Quincy railway nearby. Its capacity is estimated at 50
tons per hour, mostly sand. Both road surfacing gravel and concrete
aggregate can be produced.
The plant of the Conqete Materials Corporation is .one of the larg-:est and best-equipped plants in southern Iowa. The deposit worked
is very similar to that aUhe, Wilson plant. The material is excavated
by pump dredge, which discharges to a preliminary plant consisting
of a screen for separating the sand from the gravel. As there is usually
an excess of sand, provision is made for wasting it back into the pit
from this plant. Gravel, and sand as needed, discharge from this plant
to cars on an industrial railway and are hauled to the main plant about

FIG. 6. -

Concrete Materials Corporation, Eddyville. General view of the screening and washing
plant.
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1t miles distant. At this plant are additional screening facilities for
sizing the gravel, screw washers for cleaning it, and a settling tank
for further cleaning of the sand. Material is loaded on cars on a spur
track connecting with the Minneapolis & St. Louis railroad. Provision
is made for ground storage and reclamation of any of the materials·
produced. The plant is electrically operated, and, its capacity is estimated at 100 tons per hour, about half being gravel and half sand.
Sand or gravel suitable for any road , or concrete purposes can be
produced. Figure 6 is a general view of the main plant.
MARION COUNTY

The exposed bedrock in all of Marion County is of Pennsylvanian
age except for narrow belts of Mississippian formations that follow
the main valleys in the northeastern part. Upon the bedrock is a mantle
of Kansan and Nebraskan drifts and of post-Illinoian loess. The loess
ranges in thickness up to 15 feet, a'nd in the rough areas near the larger
streams it is largely removed by recent erosion. At very few places
does the total thickness of unconsolidated materials exceed 125 feet.
Alluvium is extensive in the valleys of Skunk and Des Moines Rivers
and appears in lesser measure along the smaller streams. On Des
Moines River it contains large quantities of sand and gravel.
Limestone

The most important limestone deposits are of Mississippian age and
.may be referred to the St. Lpuis and Ste. Genevieve formations. As in
Mahaska County, outcrops are rather scarce, and the detailed stratigraphy of the two formations is not well understood. Consequently, in
describing the Mississippian lim,estones, no attempt will be made to
differentiate between the St. Louis and the Ste. Genevieve.
The most important area of Mississippian outcrop extends along
Des Moines River from the east county line to Howell, up English
Creek as far as Flagler, along other creeks a short distance west and
south of Tracy, and in a narrow belt from Harvey north nearly to
Pella. The best-known and most extensively developed deposit is in
Nt SEi section .35, Clay Township. A number of detailed sections at
this point ha~e been published. 60 The following is one obtained by the
writer:
60

1900.

E .g., Miller, B. L. , Geology of Marion County: Iowa Geological Survey, Vol. XI, p. 143,
'
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10. Clay, glacial and residuaL ~ ____________________________________
9. Limestone, one bed. Light gray, fine-grained, with distinct conchoidal fracture; percentage of wear 4.92; soundness· satisfactory __
8. Limestone, similar to· the above but with numerous horizontal
lamination planes along which it weathers to thin plates. Percentage of wear 5.82; soundness questionable___________________
7. Shale, drab, ca1careous_________________________________________
6. Limestone, one bed, gray, weathers yellowish, medium-grained,
fossiliferous; percentage of wear 5.66; soundness satisfact.ory __
5. Limestone, one bed, similar to the above________________________
4. Limestone, gray, finer-grained than the above. The lower 1 or 2
inches is darker colored and possibly unsound. Percentage of wear
5.94; soundness questionable___________________________________
3. Shale, drab, ca1careous________________________________________
2. Limestone, not visible in the quarry face but reported to have been
found in a small pit below the quarry floor _____________________
1. Sandstone, yellowish, sofL _________ ~ _____________________ ~ _____

FttT INcHts

3+
2

2

4

3
2

1
1

6
8
3
6

4 (Approx.)
20+

Though only clay appears above the rock at the point where this section
was obtained, most of the old railroad quarry here was worked back to
a point where the limestone waso.verlain by 10 to 20 feet of shale and
sandy shale with one or two thin limestone beds. It appears, in fact,
that nearly all of the rock available here by stripping has been removed.
A succession of beds similar to those just described appears in whole
or in part at various points in this territory. As the rock is low in the
valleys, often only the upper part, Nos. 8 and 9 of the section given,
may be seen. Known points of outcrop are in the central part of section
23, NWt SEt section 21, SEt section 13, center Ni section 15, Si Swt
section 11, SWt section 4, and SEt section 5, all of Clay Township.
The last named location is the site of another extensive old quarry,
from which all the material under light overburden has been removed,
though large quantiti~s of rock could still be obtained by stripping a
thickness of 10 to 20 feet. Other locations are in SWt SWt section 1,
township 75, range 19; and also in SvVt NEt section 30, NWt NWi
section 20, NWt NWt section 27, SEt SEt section 9, SEt SEt seCtion 34, and SWt SWt section 35, all of township 76, range 18. At any
of these points only small quantities are obtainable before excessive
overburden is encountered.
~n Lake Prairie Township (T. 77, R. 18), north and northeast of
Pella, are a number of other limestone exposures and several old
quarries. The limestone appears to be much thinner, the maximum'
thickness report~d being four feet, with shale and sandstone both above
and below. Only small quantities are available.
The Pennsylvanian of Marion County includes several limestone
beds, none of whic~ is over four feet thick. They have been quatried

SANDSTONE IN MARION COUNTY

199

in a small way at a number of points in the south and central parts of
the county; but they are of little or no importance as sources of road or
concrete materials. A ledge of black and carbonaceous, but hard and
sound limestone was worked at a coal mine at Melcher (NvVi sec. 14,
Dallas Twp.), where it lay between two beds of coal and was therefore removed in connection with the mining operations. A similar
ledge, from 2f to 3f feet thick, lies above the coal in a strip pit in SEi
section 2, township 75, range 19, and h<ts been crushed for road work
as the pit is extended.
Sandstone and Conglomerate

The Mississippian sandstones, as was mentioned in No. 1 of the
section given for SEi section 35, Clay Township; are too soft and
too fine-grained to be of any particular value for road or concrete
work. The early Pennsylvanian beds include numerous sandstones,
many of which are fairly hard but only a few feet thic1<:. Some of them
have been quarried in a small way in the south part of the county. The
quantity available at anyone point is small and insufficient to justify
setting uP .even a small portable crushing or screening plant.
Thick deposits of sandstone, ranging locally to conglomerate, which
apparently were laid down in late Des Moines time in channels cut into
the early Des Moines beds, are well-known in the county and have at
times supported an important quarry industry. Most of these deposits
. range widely in character within a short distance; thus a hard wellcemented calcareous sandstone grades into a firm calcareous conglomerate or into a soft sandy shale, or, if the sandstone persists, it may
show abrupt changes in the degree of induration. This, together with
the fact that the beds show inconstant an<;i often rather steep dips,
makes accurate estimat~on of the extent and value of any deposit very
difficult without careful and expensive prospecting work.
The best-known of these channel deposits is well exposed in the old
Red Rock quarries north of center section 35, Red Rock Township.
It consists almost entirely of yellowish to reddish fine-grained fer~
ruginous sandstone. The bed is nearly 100 feet thick and has been
traced by natural exposures and well records through .an area 1 ~ miles
long (north-northeast to south-southwest) and as much as 3 miles
wide. Large quantities are easily available. In general it may be said
that this sandstone is not well enough indurated to be of value for road
or concrete )Vork. However; the face of the Red Rock quarries shows
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numerous ill-defined zones of hard sandstone, in places almost quartzitic, which is suitable for road surfacing work. Most of these zones
are small, the largest seen co~taining perhaps 500 cubic yards. At other
exposures of the Red Rock sandstone, as at southwest corner section
17, NWi NWi sectio.n 5, NEi NEi section 7, and SWi SWi section
5, Polk Township, these more indurated zones are not as noticeable
as at Red Rock.
What may be an extension of the Red Rock deposit or may be an
entirely separate deposit of about the same age has been traced from
SWi section 25, township 76, range 20, to the NWi section 2, township 75, range 20. It ranges in thickness up to nearly 75 feet and is
exposed at numerous places in the middle or higher slopes leading
down to Whitebreast Creek. Typical sections are as follows:
Section in NEi NWi SWi section 25, township 76, range 20
F~1t'l' INcH~s

9. Conglomerate of rounded pebbles 'of hard gray fine-grained limestone, I inch to 2 inches in diameter in a ferruginous matrix which
is usually soft and unsound __________________ ______ ______ ______ _ 2
8. Sandstone, gray, hard, coarse-grained __________________________ _
7. sandstone
Shale, gray
to buff, with fragments of soft
buff coarse-grained_
_______________________________
, __ __________________
6. Conglomerate, similar to No. 9-______________________________ _
5. Shale, gray to buff, siliceous ______·___________________________ _
4. Sandstone, gray, hard, coarse-grained, with several limestone peb.
bles. Percentage of wear 6.6; soundriess questionable (on account
of the ferruginous matrix) __________________________________ _
3. Shale, gray, calcareous ______________________ _________________ _
2. Conglomerate, similar to No.9, but with numerous small pockets
of shale in the matrix _____________ ___________________________.__
1. Shale, gray, fissile in the lower haIL ____________________ ______ _

10
8

6

10
4
6

3
4

4

6
3

. Section in SEi NEi NEi .section 35, township 76, range 20
8.
7.
6.
5.

Sandstone, medium- to coarse-grained, gray, massive; percentage
of wear 6.8, soundness satisfactory _______________ _____________
Shale ________________________________________________________
Sandstone, brown, soft, fine-grained _____________ __:._~_ _ _ _______
Sandstone, gray to buff, medium-grained, massive. Percentage of
wear 7.4; soundness satisfactory. To floor of old quarry __________
4. soft
Sandstone,
similar
to No.5, but containing seams and zones of
sandstone
________________________________________________

F~1t'l' INcH~s

11
4

9
9
3

19

17 (Approx.)
3. lJnexposed, probably sandstone ______ _________ __________________ 11 (Approx.)
2. Conglomerate of large limestone pebbles in a buff ferruginous
matrix _________________ ...:_____________________________________ 2 (Approx.)
1. Shale, black, fissile________________ ________________ ____________ 4-6

Section in SEi SWi SEi section 35, township 76, range 20
F~1t'l' INcH~s

13. Sandstone, buff, hard, coarse-grained, ferruginous. Percentage of
wear 19.0; soundness satisfactory______________________________ 1
12. lower
Shale, part
gray _______
to buff, _______
with thin
layers of
soft sandstone
in the
__________
___very
__________
__________
__ .
~

~

9
9

201

SECTIONS IN MARION COUNTY
11.
10.
9.
8.
7.
6.
5.
4.
3.
2.

Sandstone, ,gray to brown, medium-grained. Percentage of wear
15.0; soundness satisfactory ____________________________________
Sandstone, soft _____ ..: _____________________ .:.___________________
Sandstone, gray to brown, coarse-grained, massive. Percentage of
wear 17.1; soundness satisfactory ________ :.. ______________________
Shale, buff ____________________________________._______________
Sandstone, similar to No. 9____________________________________
Sandstone, very soft ______________________________________ ""____
Sandstone, moderately hard, coarse-grained_____________________
Sandstone,
soft, with two I-inch layers of black shale in the
upper
foot buff,
___________________________________________________
Unexposed ________________ __________________________________
Sandstone, moderately hard, coarse-grained ________ :.____________
1. Shale, gray to black, fissile ___________________________________
~

2

9
4

8

6
4
.1
3
3
8
3'
6
32 (Approx.)
6
10

Section in NEt NWt section 2, township 75, range 20
2. Conglomerate, imperfectly expo~ed, with rounded pebbles of lime-.
stone, iron oxide, and chert, from n-inch to t-inch in diameter,
in a matrix __________________________________________________
of iron oxide. Percentage of wear 8.76; soundness 15 (Approx.)
satisfactory
1. Shale _-----------------------------------------------------:..- 2+

These four sections , are given for the purpose of illustrating the
differences in what is obviously a continuous deposit. At any of these
poin~s, and at others in the locality as well, quantities ranging from
1,000 to 25,000 cubic yards or more are obtainable by stripping.
Other thick sandstones are present south of Knoxville, as follows:
NEi section 24, township 75, range 20, 15 'feet of alternating sandstone and shale in about equal proportions; west of center section 17,
'township 75, range 20,10 feet of rather soft reddish-brown sandstone;
and west of center section 20, township 75, range 20, 60 feet of soft
sandstone. Nea:r Columbia (N'Vt NEt sec. 21, and Wf,S'Vt sec. 34,

FIG, 7. -

View of the quarry face near SW. corner section 21. Dallas Township. Marion County.
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Washington Twp.) are fairly hard sa~dstones from 5 to 10 feet thick.
Near SW corner section 21, Dallas Township, a 12-foot bed of calcareous fine-grained conglomerate and coarse-grained sandstone 1S

FIG. 8. -

Detail of part of quarry face sbown in figure 7 sbowing weatbering of upper part of
conglomerate and unconformity witb sbale and coal below.

available to the extent of 40,000 cubic yards or more, with light stripping. Tests show a percentage of wear of, 8.3 and soundness satisfactory. Figure 7 is a view of the quarry opening at this point, and Figure
8 shows a part ?f the quarry face in more detail.
Mine Shale

Coal mining has been carried on rather extensively in Marion County; and at the dumps of the larger mines large quantities of surfacing
material are available, as follows:
NWt NWt sec. 24, Dallas Twp.
NWt NWt sec. 14, Dallas Twp.

VV'. of center sec. 4, Perry Twp.
SW t NEt sec. 22, Red Rock Twp.
NWt SWt sec. 26, Red Rock Tw.p.
SWt NWt sec. 27, Red Rock Twp.
SWt NWt sec. 27, Summit Twp.
SEt NEt sec. 3, Knoxville Twp.
(T. 7-S, R. 19)
NEt SEt sec. 4, Knoxville Twp.
(T. 75, R. 19)

,-

50,000 cubic yards of well-burned
shale
Large mine recently in operation
and shale dump now burning
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Si sec. 25, T. 75, R. 19
(at Pershing)
NEt NEt sec. 20, Liberty Twp,
NEt NEt sec. 22, Liberty Twp.
SWt SEt sec. 26, Liberty Twp.
Center sec. 27, Liberty Twp.
Besides these, numerous other mines, either abandoned or operating,
are located in the vicinities of Otley, Pella, Knoxville, Bussey, Marysville, and Melcher, where limited quantities of satisfactory surfacing
materials may be obtained.
Sand and Gravel

As in other counties of southern Iowa, Marion County has some
pockets of sand or gravel in the drift, most of them too ' small to be
usable but a few larger. However, where such are present, they 'are
overshadowed in importance by the gravels along Des Moines River
and by the limestone and sandstone deposits in various parts of the
county, and they need not be considered further in this study.
The small streams of high gradient that cut to the bedrock have
along their courses small deposits of sand, gravel, and broken stone,
which are of some value for local improyements. The lower alluvium
of Skunk River in the northeast corner of the county contains much
sand and some gravel, usually under prohibitive overburden. However,
these supplies are of little importance as compared with the extensive
deposits of sand and gravel found along Des Moines River.
The largest and most valuable bars in Des Moines River are briefly
described as follows:
NWt SWt sec. 9, T. 77, R. 21 lO-acre low bar on north bank, gravel
at upper end, remainder sand
,SEt SEt sec. 15, T. 77, R. 21 5-:acre bar on south bank, gravel at
the upper end, remainder sand
SWt SWt sec. 14, T. 77, R. 21 5-acre high bar on north bank, coarse
gravel in upper third,'remainder sand
NEt NWt sec. 23, T . 77, R. 21 4-acre bar on south bank, one acre of
gravel at upper end, remainder sand
Ei NEt sec. 23, T. 77, R. 21
IS-acre bar on north bank, fine gravel
in upper part, remainder sand ·
SWt NEt sec. 30, T. 77, R. 20 I-acre high gravel bar on north bank
SEt NEt sec. 30, T. 77, R. 20 lO-acre high bar on north bank,
gravel at upper end grading to fine
sand at lower end
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N. of center N\i\Ti, sec. 29, T.
77, R. 20

SEi NEi sec. 29, T. 77, R. 20
NEi SWi sec. 28, T. 77, R. 20
SEi SEi sec. 28, T. 77, R. 20
SEi NEi NEi sec. 34, T. 77,
R. 20
Ni SEi sec. 35, T. 77, R. 20
SWi SWi sec. .36, T. 77, R. 20
NvVi SWi sec. 6, T. 76, R. 19
SEi SEi sec. 5, T. 76, R. 19
NWi SWi sec. 10, T. 76, R. 19
SWi NWi sec. 11, T. 76, R. 19
NEi NWi sec. 13, T. 76, R. 19
Ei SWi sec. 13, T. 76, R. 19
SWi SEi sec. 19, T. 76, R.. 18
Center NEi sec. 30, T. 76, R. 18

NWi SWi sec. 29, T. 76, R. 18
NEi- NWi NEi sec. 32, T. 76,
R. 18

NWi SEi sec. 33, T. 76, R. 18

12-acre high bar on south bank,
gravel in upstream part, remainder
sand
15-acre high bar on north bank,
coarse gravel at upper end, grading
to fine sand at lower 'end
6-acre high bar on south bank, mostly
coarse .sand
8-acre bar on north bank, mostly fine
gravel and coarse sand
5-acre low bar on north bank, mostly
coarse gravel
Large bar on north bank has been
extensively worked and most of the
coarse material removed
Bar on north bank, prospected and
found to contain 24,000 cubic yards
of gravel
High but rather small ba:r of sand
and grC).vel on south bank
Bar on south bank, prospected and
found to contain 20,000 cubic yards
of fine gravel and coarse sand
Bar on south bank, prospected and
found to contain 13,000 cubic yards
of fine to coarse gravel
High bar on south bank, 5 acres area,
mostly coarse to fine gravel
7-acre bar on south bank, sand except
at upper end, which is gravel
20-acre low sand bar on north bank
3-acre bar on north bank, ranges
from coarse gravel at upper end to
sand at lower end .
Bar on south bank, prospected and
found to contain 88,000 cubic yards
of gravel, ranging from coarse to fine
3-acre low bar on north bank, fine
gravel and medium to coarse sand
2-acre high bar on north bank, gravel
at upper end, remainder sand
Rather low bar of coarse gravel on
south bank, four acres, now being
worked for road materials
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6-acJe bar on north bank, largely
'gravel
.
5-acre bar on south or west bank,
Ei SEi sec. 34, T. 76, R. 18
largely gravel
6-acre
bar on north bank, gravel at
SWi NWi NWi sec. 2, T. 75,
upper end, remainder sand
R. 18
NEi NEi sec. 13, T. 75, R. 18 lO-acre bar on north bank, mostly
sand .and fine gravel
SEi SWi sec. 34, T. 76, R. 18

i·
I

I

The material in all these bars is very similar, usually clean, hard,
and sound, and suitable· for any road or concrete purposes. Occasional
streaks of silt, or thin beds containing sticks, shale, or coal, are objectionable features.
Most of the Des Moines River bottomlands are underlain by a few
feet of black silt, thence sand to about water level, and thence coarse
sand .or fine to coarse gravel to bedrock, which is 5 to 40 feet below
water. The material is very similar t~ that in the bars, though many of
the deposits are more uniform and dependable. Supplies of this type
have been developed in NWi SWi section 20, township 76, range 18,
Ei section 3, township 75, range 18, SWi SEi section 5, township 76,
range 19; and NWi NWi section 32, township 77, range 20. At the
first location the deposit extends 8 to 10 feet below water and has been
worked on an area of about 3 acres. At the second location is the plant of
the Harvey Sand and Gravel Co. The deposit extends 10 feet or more
below water. It is excavated by pump, which discharges direct to the revolving screens. Oversize material is usually wasted. The screens discharge to small bins, from which cars on a spur track to the Rock Island
railway are loaded. The plant capacity is estimated at 50 to 75 tons per
hour, about three fourths being sand. MILLS COUNTY

Strata Of the Douglas and Shawnee stages of the Missouri series
underlie the whole county and include all of the exposed bedrock,
except for two small outcroppings of Cretaceous sandstone south of
Henderson and a few other scattered sandstone outcrops, which are
doubtfully referred to the Cretaceous. Imperfectly exposed silts and
fine sands beneath the glacial deposits in the Missouri River bluffs are
younger than the Cretaceous and older than the earliest Pleistocene,
but their exact age is doubtful and of no importance to the purposes
of this report. Both Nebraskan and Kansan drifts are represented in

ROAD AND CONCRETE MATERIALS

the glacial deposits, the former app~aring at only a few points in the
lower slopes. Loess mantles the older formations except where it has
been removed by recent vigorous erosion. The loess is important to
this report, not because it offers any material of value for road or concrete work, but because it so completely conceals the' older deposits,
which might otherwise expose material supplies of value. The thickness
of the glacial deposits ranges from 0 to about 75 feet in the west part
of the county and from 0 to about 200 feet in the east part. The loess
ranges in thickness up to 100 feet or more in the west part and up to
about 25 feet in the east part. Alluvial deposits are. extensive in the
valleys of Missouri and West Nishnabotna Rivers and appear to lesser
extent on the smaller streams. The upper part of the alluvium consists
mainly of a more or less modified loess, while at greater depths are
IOWA GEOLOGICAL SURVEY.
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LIMESTONE IN MILLS COUNTY

extensive deposits of fine or coarse sand. In the northwest part of the
county alluvial deposits in the Missouri River valley reach a thickness
of about 100 feet.

•

Limestone

Rock exposures are numerous in the high bluffs east of the Missouri
River valley throughout most of Lyons Township. The following general section, typical for this territory, has been worked out in Et section 16:
34.
33.
32.
31.
30.
29.
28.
27.
26.
25.
24.
23.
22.
21.
20.
19.
18.
17.
16.
15.
14.
13.
12.
11.
10.
9.
8.
7.
6.
S.
4.
3.
2.
1.

FJ<:J<:'l' INcHJ<:s
Limestone, dark gray, hard, fossiliferous __________________ ____ _ 2
2
Shale, drab, with a thin seam of dark limestone _________________ _
6
Limestone, dark gray, hard ___________________________________ _
7
Shale, drab above, dark gray below ____________________________ · 3
Limestone, dark gray, hard, fossiliferous _________________._____ _
4
Shale, drab _________________________________________________ _ 4
3
Limestone,. yellow, soft, earthy __ ~ __________ '" _____________._____ _ 1
Limestone, gray, weathers toward brown, hard, fossiliferous; one
bed, prominent in natural exposures ___________________________ _ 3
2
Shale, gray, with two 3-inch seams of limestone, 4 feet and Si feet
from the top, respectively _____________________________________ . 6
10
Conglomerate of irregular masses of gray limestone in a matrix
that is chalky above and shaly below __________________________ _ 2
6
Shale, gray ______________________________________ ____________ _
1
Limestone, hard, brown, with chert nodules. In two beds, with
a 2-inch shale parting ___ __________ ____________________ :. _____ __ 2
Shale, gray, sandy____________________________________________ _ 1
3
Limestone, hard, brown ______________________________________ _
4
Shale, gray above and black below ____________________ ________ _ 1
6
Limestone, hard, gray, one bed _______________________________ _ 1
3
Shale, blue to black ____.______________________________________ _ 1
2
Limestone, light gray, hard, somewhat unevenly bedded. With
scattered nodules of dark colored chert in the upper parL ______ _ 5
6
Limestone, brown, shaly, hard wheri first exposed, but breaking
down under the weather ______________________________ ~ ______ _ 3
8
Shale, drab __________________ ____________________ ____________ _
10
Limestone, as above ___ .: ______________________________________ _
10
Shale, drab ___________________________________________.______ _ 2
Limestone, hard, gray, fossiliferous, but shaly. and probably unsound
11
Shale, gray above and black below ___________________________ _ 2
2
Limestone, gray, hard, fossiliferous, shaly and possibly unsound __ 1
10
Shale,sandy
gray __________________________________________________
above, with a dark layer near the bottom. The lower_
part
7
2
8,
Sandstone, yellow to buff, calcareous, differing in induration _____ _ 5
Not well exposed, but apparently gray and black shale __________ _ 12
6
Limestone, hard, gray _________________________ .: _______________ _ 1
3
Shale, gray to' drab _____·________________ _____________________ _ 1
10
Limestone, as No.6, but somewhat shaly in lower parL ________ _ 1
6
Shale, gray and drab _________________________________________ _ 7
6
Limestone, hard, gray, sound, fossiliferous _____________________ _ 1
10
Shale, gray; to bottom of exposure _________ _____ _______ ______ _
6
TotaL ___ 90

4

Numbers 14, 15, and 16 in some places coalesce into one bed similar to
No. 16, and these beds, together with No. 17, constitute the main ledge
of rather extensive former quarry workings in SEt section 16.
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This section may readily be correlated with others at this locality
.previously published,61 though it extends several feet both higher and
lower than the earlier sections. Numbers 14, 15, 16, and 17 repres~nt
the Deer Creek (Forbes) limestone, and Nos. 27 and 28 the Topeka
(Meadow) limestone. Both of thes~ limestones are prominent in the
bluffs, being traceable from SWi section 10, to SWi section 27. They
dip persistently to the south and in. section 34 are below the bottomland
level. On account of the great height and steepness of these bluffs, only
limited quantities of stone are available at anyone point by stripping,
either from the Deer Creek or from the Topeka. However, a long
narrow area of either may be thus worked. A possible alternative in
the case of the Deer Creek limestone is mining from the outcrop, which
would be practicable at several points. The upper half of the Deer
Creek (No. 17 of the section described) is of good quality for any road
or concrete uses, but the lower half shows a distinct tendency toward
unsoundness and should never be used where durability under severe
conditions of exposure is necessary. The main bed of the Topeka (No.
27 of the section described) is of good quality for any road or concrete uses.
A series of ledges that apparently are referable to the Deer Creek
limestone was at one time exposed and quarried west of the center of
section 5, 'White Cloud Township. Quarrying has been discontinued
as stripping became excessive, and only the top of the upper ledge is
now visible. The following is condensed from Udden's 62 section at this
point:
6. Shale, marly ___________________________________________________ _
5. Limestone, grayish, cream-colored, in three or four strong ledges,
crowded with fusulinids, with a layer of gray to black fossiliferous
chert about 14 inches below the top _______________________________ _
6
4. Limestone, grayish blue, compact-_______________________________ _
i
3. Concealed _______________ _______________________________________ _
2
2. Limestone, yellow, fine-grained, fossiliferous, breaking into thin small
irregular slabs 1 inch to 3 inches thick____________________________
2
1. Limestone, quarried but now concealed ____________________________ 3 (Approx.)

The mlmmum overburden here is 18 feet. Mining is a possibility,
though the ledge is rather thin for that purpose. A possible part of this
section of beds appears in the Silver Creek drainage ditch in SEi
section 31, Silver Creek Township, only two feet of stone being visible
above water. What may be the same zone IS reported to be shown in a
61 E.g., Tilton, J. L., The Missouri Series of the Pennsylvanian System in Southwestern Iowa :
Iowa Geological Survey, Vol. XXIX, p. 253 , 1919·20.
62 Udd,en, J. A ., Geology of Mills and Fremont Counties: Iowa Geological Survey, Vol. XIII,
p. 157, 1902.
.

•

209 .

SECTION IN MILLS COUNTY

very limited exposure near north ' quarter-corner section 36, Rawles
Township. Here also no' stone is available unless under very heavy
overburden.
An exposure in the bed and north bank of Keg Creek near the southeast corner of section 22, Glenwood Township, shows some seven feet
of gray limestone crowded with fusulinids and inclosing a few nodules
of fossiliferous chert. This bed is underlain by three feet of yellow shale
and shaly limestone. A test on the limestone shows 4.46 percentage of
wear and soundness satisfactory. Some quarrying has been done here,
and only about 2,000 cubic yards is now available by stripping.
. The following section has been dug out in NWi NWi section 29,
Oak Township ' (T. 73, R. 43), only the two upp'e r members being
naturally exposed.
'
FJlJlT INcHJls

10. Limestone, soft, yellow, weathered ______________________________ . 1
9. Limestone, gray, with chert nodules at the top. Percentage of wea,r
3.8; soundness satisfactory _____ ________________________________ 4
8. Shale, gray, sofL _______________________ ·______________________
7. Limestone, dark gray to black, fossiliferous, hard, with a few chert
nodules ________________________._______ __ _____________________ _
6. Shale ________________________________________________________

S. tionable
Limestone,
dark gray. Percentage of wear 4.12; soundness ques- 3
______________________________________________________
4. Shale, dark gray, calcareous, very hard above, softer below______ 7
3. Limestone,
light gray. Percentage of wear 4.84; soundness __
satis___ 1
factory _________________________________________________
2. Shale, gray, . soft______________________________________________ 1
1. Limestone ________________________________________________ ___

4
2
2
5
7 .
6
4

These beds are obtainable here in an area of about two acres under a
moderate thickness of overburden.
On account of lack of intervening outcrops, it is impossible to make
a positive correlation of the 'limestones in the two locations last mentioned with the section' in Lyons Township. Probably both lie beneath
the Lyons Township succession ot beds.
In this part of the state, where road materials are scarce, mining of
the deeply buried limestones of the Missouri series from a vertical shaft
may be given consideration. The log of the city well at Glenwoo(\
shows a 24-foot limestone ledge at a depth of 203 feet, a 2S-foot ledge
at 289 feet, a 20-foot ledge at 550 feet, a 43-foot ledge at 595 feet, and
a 27-foot ledge at 764 feet. This well was drilled in a rather high upland. Should further testing show that one or more of these ledges is of
good quality, it might prove worth while to develop them by mining
from a vertical shaft.

ROAD AND CONCRETE MATERIALS

Sandstone

At two points near Henderson (Si NEi sec. 22, · and near SW
corner sec. 14, Anderson Twp.), ·the Cretaceous strata may be seen .as
a 5-foot bed of fairly hard sandstone underlain by clay and sandy clay.
The sandstone is not sufficiently indu!;,ated to be of value for: road
surfacing or coarse aggregate in concrete when crushed, and it is too
fine of grain to be usable as ' fine aggregate. Very limite~ exposures
of similar sandstone are reported as occurring at various other points
in the county. No conglomerate beds similar to those in Montgomery
County have been found.
Sand and 'G!"avel

On account of the thickness of the overlying loess, exposures of the
glacial till are relatively few, and it is only to be expected that ' sand
and gravel of this origin should assume but little importance in this
county. Small quantities have been taken from the till at a number of
points, principally along the Miss~uri River bluffs, but in every
case nearly all of the ' available material has already been removed.
About thirty locations have been prospected in detail, and the largest
quantity available at anyone point is 1,400 cubic yards, in SEi SWi
section 30, Silver Creek Township.
. Some of these sands and gravels are cemented into a rather soft
sandstone or conglomerate by calcium ' cfl.rbonate precipitated from
percolating ground waters. Elsewhere the ' proportion of calcar~ous
matrix is so much larger that pebbles or sand grains are almost excluded, and the deposits may be characterized as calcareous tufa. Some
such deposits east of center section 10, Lyons T<?wnship, are known to
be as much as 15 feet thick and sollie in SEi NEi section 34, Lyons
Townshjp, are 20 fe~t thick. This material is' easily' available, but on
account of its light and friable nature it has little value for any road
or concrete purposes.
As has beeri mentioned previously, the upper alluvium in all .the
valleys. consists principally· of modified loess clay. In most cases this
extends down about to the level of the stream bed, where it is underlain by sand. On Nishnabotna River most of this sand is rather fine,
even for fine aggregate in concrete. Ordinarily it is 10 to 30 feet thick
and is underlain either by glac~al clay or by bedrock. On Missouri
River the upper sand is very fin:e, but a coarse sand with some small
gravel lies 10 to 40 feet down (below the bottomland ground level)

.
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MISSOVRI RIVER BOTTOMLANDS

and usually extends to bedrock. The depth of bedrock below the sur~
face in the' Missouri bottoms ranges from about 100 feet at the north
county line to about 75 feet at the south county line. It is thus seen
that an immense body of this coarse sand is present and available,
though with rather heavy overburden.
Since the sand in the Missouri River bottomlands in Mills County
has probably originated from Platte River more than from the Missouri, an investigation 'has been made of well records in the territory in
Mills County opposite and just below the mouth of the Platte. This
territory includes Platteville Township, the southwest part of Glenwood
Township, and the northwest part of Lyons Township. The accom-
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FIG. 9. -

Map of the western part of Mills County showing the depth to coarse sand in Missouri
bottomlands.
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panying map of this area (Figure' 9) shows, by appropriate symbols,
the depths below the surface to this coarse sand.
In section 25 . and Et' section 26, Platteville Township, and SW t
section 22, Glenwood Township, a number of deep borings have been
made to determine the depth and quality of the sand. These holes show
7 to 36 feet of overburden (in only 3 holes out of 34 was this more
than 20 feet), consisting of clay and silt in the upper part ~nd fine sand
below. Beneath this the sand extenqs to bedrock, which is 95 to 100
feet deep, or to the bottom of the hole where this does not reach to
bedrock. Most of the sand is fairly coarse, with 2 to 10 percent retained on a No.4 screen, but with it are veins of medium fine or fine
sand. The presence of thin streaks and scattered , pebbles of black
lignite in amounts ranging up to 15 percent is an objection to the use
of the material as aggregate for portland cement concrete; however,
this lignite is light in weight, and careful washing, with equipment
now available and in common use, should be adequate to remove it.
N one of the sand is coarse enough to be of value as surfacing material
except by screening out a large part of the finer sizes'.
MONROE COUNTY

The upper Mississippian limestones underlie the whol~ county and
appear at ,many places in the northeast part of Pleasant Township.
In all except this small area, beds of the Des Moines seiies form the
country ·rock. A mantle of glacial materials on the bedrock represents
both the Nebraskan and the Kansan ice invasions, though the deposits
of the former are not exposed so that they can be recognized with certainty, their presence being inferred from well records and' from conclitions in adjoining counties.
Post-Kansan loess veneers the uplands in various thicknesses up to
about 20 feet, but in the rougher areas near the larger streams it has
been largely removed by recent erosion. Alluvial deposits are not very
extensive and consist almost entirely of silt and fine sand,~xcept in the
extreme northeast corner of the county, in the Des Moines River
valley, where large deposits of sand or fine gravel are present. The total
thickness of unconsolidated deposits in few places exceeds 100 feet.
Limestone

The following section from Beyer and Young 6 3 is typical of the
63 Beyer , S . W ., a nd Young, L . E ., Geology of Monroe County: I owa Geological Survey, V ol.
XIlI, p . 364, 1902.
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Mississippian rocks exposed m the northeast part of Pleasant Township:
7.
6.
5.
4.
3.
2.
1.

I>rift and surface vvash____ __________________________________________
Shale, arenaceous, vvil:h calcareous cemenL___________________________
Limestone, compact, brittle, containing pyrite balls ____ ___ .:_____________
Limestone, oolitic, evenly bedded, vvith broken shell fragments________ __
Marl, fossiliferous - -------__________________________________________
Limestone, compact, lithographic, softer belovv_____________________ ___
Sandstone, in heavy beds, some 'cross-bedded. Exposed _____________ ~__

FEEt
5
7
3

3i
i
4
25

This section is very similar to that in the south part of Mahaska County and, except for Nos. 1 and 7, may be referred to the Ste. Genevieve
formation. Number 1 probably represents the Upper St. Louis.
The limestone horizon described forms an interrupte~ . low escarpment in the bluffs along the west side of the Des Moines River valley
IOWA GEOLOGICAL SURVEY.
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in section 1 and appears at intervals along Gray and Miller Creeks in
sections 2 and 12, all of Pleasant Township. In general, only small
q11antities are available at anyone point with moderate stripping.
Physical tests on the stone have not been made but, judging from its
nature in adjoining parts of Mahaska and Wapello Counties, it is
suitable for surfacing work or .for concrete aggregate.
The Pennsylvanian strata of Monroe County ' s~ow a few beds of
limestone, but, so far as known, none of these is more than two feet
thick.
Sandstone

The Mississippian sandstone in the northeast part of Pleasant Township, which was mentioned in the foregoing section, is too soft to be of
value for crushing and too fine-grained to be broken down and have
value as sand. The same may be said of the Pennsylvanian sandstones,
of which a number are known to be present, in thicknesses ranging up
to about 30 feet. Channel deposits ot sandstone or conglomerate, of
Pleasanton age, are reported as being present in section 3, Monroe
Township, but quarry workings there are now long abandoned, and
natural exposures are overgrown and covered with sod.
Mine Shale

For many y~ars Monroe County has been the seat of an extensive
coal-mining i~dustry, and the waste heaps of these mines, many of
them long abandoned, form an important source of road surfacing
materials. The following list gives the locations of the more important
·mines and, where known, the . approximate quantities of burnt shale
available:

Pleasant Township:
North of center sec. 7
NW! SE! sec. 16
. NW! SW! sec. 33
Bluff Creek Township:
NE! NW! sec. 2
NvV! S:W! sec. 5
N ear center SE! sec .. 6
! Mi. N of center sec. 8
NW! NW! sec. 12
SE! NW! sec. 16
West of NE corner sec. 36

Quantity 6,000 cu. yd. in 1932
Quantity 5,000 cu. yd. in 1932
Mine operat.ing and pile being built
Quantity
Quantity
Quantity
Quantity
Quantity
Quantity
Quantity

30,000
5,000
10,000
50,000
4,000
10,000
15,000

cu.
cu.
cu.
cu.
cu.
cu.
cu.

yd.
yd.
yd.
yd.
yd.
yd.
yd.

in
in
in
in
in
in
in

1932
1932
1932
1932
1932
1932
1932

215

MINE SHALE NEAR ALBIA

Union Township:
SElNEi sec. 23
SWi NWi sec. 23
Wayne Township:
NEiSWi sec. 3
Guilford Town$hip:
·Center sec. 2
SEi SEi sec. 3
NEi SWi sec. 11
Troy Township:
NWi SWi sec: 33
Mantua ·.Township:
NEi SEi sec. 3
SWi NWi sec. 11.
NWi NWi sec. 13
West of center sec. 16
Center NEi sec. 23
NWi SWi sec. 23
Monroe Township:
NEi NEi s·ec. 4
NWi NEi sec. 5
NWi NWi sec. 9
SWi SWi sec. 10
SEi SWi sec. 24

F,G. 10. -

Quantity 16,000 cu. yd . .in 1926
Quantity 21,000 cu. yd. in 1926
Quantity 82,000 cu. yd. in 1926

Quantity 20,000 cu. yd. in 1932

Quantity 7,000 cu. yd. in 1926
Material very poorly burned
Quantity 25;000 cu. yd. in 1931
Quantity
Quantity
Quantity
Quantity

25,000 cu.· yd.
100,000 cu. yd.
80,000 cu. yd.
32,000 cu. yd.

in
in
in
in

1932
1932
1932
1926

Coal mine dump near Albia.

Figure 10 shows ·one of the larger mine clumps near Albia.
It must be kept in mind that the material in these waste heaps differs
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'in quality depending upon the degree of burning, and that not all of it
is satisfactory for road surfacing work.
.
Sand and Gravel

. The glacial gravels are present in Monroe 'as well as in other counties of southern Iowa, but no point has been found where they are in
sufficient quantity to be worth developing. Extensive prospecting has
been done in sections 22 and 23 of V\Tayne Township, where there are
noticeable surface showings of gravel, but it appears that the material
there is of rather poor quality and unobtainable except with very heavy
stripping. Terrace-like areas in the valleys of English and Sand Creeks
in Wayne Township and of Cedar Creek in Union Township are
evidently the terminations of low broad ridges of glacial drift, in some
cases upheld by beds of san~stone or shale. Certain dunelike formations near Buxton show sand that is too fine and clayey.to be of value,
except possibly as filler in an asphaltic aggrega.te.
Except along Des Moines River, alluvium in Monroe County is
scarce and consists principally of silt or fine sand. Even along the
short streams of high gradient, small deposits of gravel and broken
rock are less numerous and less extensive than in many of the southern
Iowa counties. In section 1, Pleasant Township,. the Des Moines River
bottomlands are underlain by sand and fine grav~l, which, however, on
account of the proximity of more easily a~ailable supplies in the
nearby parts of Mahaska and Wapello Counties, has not been developed. A survey of bars in the channel of Des Moines River from Des
Moine's to Keokuk shows none of the larger or more pe,rmanent ones.
MONTGOMERY COUNTY

The oldest exposed rocks, of Montgomery county are referred to the
Shawnee and "':N abaunsee stages of t4e Missouri series and consist
principally of shale, with comparatively.thin limestones and one or two
thin coal seams. Outcrops are scarce and very limited in .extent except
near Stennett. In the higher uplands the Missouri series beds are overlain by -the Dakota, sandstone ' and conglomerate of Cretaceous age,
which is.locally as much as 100 feet thick and is commonly and ex, tensively exposed near Red Oak and Coburg.
Two glacial drift sheets of Pleistocene age, the Nebraskan and the
Kansan, are found upon the consolidated rocks. Extensive areas along
Walnut Creek, East Nishnabotna River, West and Middle Tarkio
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Creeks, and West Nodaway River lie below the level of Kay's Aftonian gumbotil plain, and the surface drift in them is therefore mapped
by him 64 as Nebraskan. In the higher interstream areas the surface
drift is Kansan. Post-Kansan loess covers the drift deposits with a
mantle ranging in thickness from about 35 feet at the west to 10 feet
at the east, but on the steeper slopes it has been largely removed by
recent erosion. Alluvial deposits, consisting of silt, sand, or gravel,
occupy rather large areas in the wider valleys. Most of the alluvium
is of late Pleistocene or Recent age. The total thickness of all the unconsolid,ated deposits differs widely, ranging up to about 200 feet.
IOWA GEOLOGICAL SURVEY,
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64 Kay, G. F., and Apfel, Earl T., The Pre·Illinoian Pleistocene Geology of Iowa: Iowa Geolog.
ical Survey, Vol. XXXIV, Plate II following p. 14, 1928.
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Limestone

The rock formation that is widely exposed in the Stennett locality
shows unusual uniformity of thickness and character and thus may
be adequately described by the following general section :
17. Limestone, yellow, rather soft and earthy __ .. __________________________
16. ferous
Limestone,
light gray, fine -grained, hard, sound, evenly-bedded, fossili-_
__ ___________________________________________________________
15. Limestone, very dark gray, fine-grained, irregularly bedded, fossiliferous,
hard and sound below, grading above to a calcareous shale ___________ _
14. Shale, gray to drab,. with a 4-inch limestone bed 2 feet from the top
13. Limestone! gray,. very harq, sound ~ one ledge, very r'esistant to weathering,
and promment m natural exposures _________________________________ _
12. to
Shale,
upper two thirds yellowish gray, the lower one third dark gray_
blackthe __________________________________________________________
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11. Limestone, gray, weathers yellowish, has the appearance of' one ma,ssive
bed when fresh, but upon weath~ring shows thin zones of shaly unsound
limestone or calcareous shale which divide the member into several ledges
from ! foot to 2 fe'e t thick. These unsound shaly zones are of various
thicknesses up to about six inches, and are nearly always present at the
top and bottom of the member, where they mark a transition into the adjacent shale beds. A layer of disconnected nodules of dark-colored fossiliferous chert two to four inches thick is characteristic of a zone about
two feet below the top. The whole member is strongly fossiliferous,
fusulinids being conspicuous. As a rule the whole member is suitable for
road surfacing
stone, but the unsound
zones make its use for aggregate 6-7!
difficult
______________________
___ _ ___________
10. Shale, gray, darker below____________________________________ ________
i
9. Limestone, dark gray, hard, sound, fine-grained ____________ :..____ ______
!
8. Shale parting, very thin ________ _______ _____________________________ _
7. Limestone, yellowish gray to brownish gray, fusulinid-bearing, one massive bed, when fresh, but on weathering shows numerous zones of shaly
material that is unsound. These unsound zones constitute about half of
the member but are usually absent from the upper 2 or 3 feet. A layer of
disconnected nodules of dark gray chert near the top is characteristic,
and scattered chert nodules appear lower down. This member is of questionable ,quality, even {or road surfacing work, except in the upper part __ 6!-7
6. Limestone, dark gray, hard, sound, with chert near the botto~_________ 2-2!
S. Shale parting, very thin __ _____________ _.__________ ___________________ _
4. Limestone, dark gray, hard, sound ______ __________________ __________ _ l-U
3. Shale, brown, calcareous ___________ ____ __________ _____________ __ ___ _
i
2. Limestone, gray, rather soft, shaly, unsound ________________________ _
2
1. Shale, hard, gray above, black below _____ ______ __________________ ___ _
3+
~

~_____________________

~

Numbers 11, 12, and 13 of this section are well exposed in and near
the old quarries at Stennett. A more recently opened quarry in
Wi SWi section 17, Red Oak Township, shows Nos. 7 to 11 inclusive. Th~ lower members are not known to be naturally exposed anywhere in the county now but have been found in test pits below the
floor of this quarry and in a quarry in Ni NWi section 3, Red Oak
Township. Numbers 2 to 11 inclusive are referred to the Deer Creek
limestone of the Shawnee stage.
This series of beds, forms a prominent and almost continuous bench
in the bluffs on the east side of the East Nishnabotna River valley
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through sections 23 and 26, Sherman Township, and, in the bluffs on
the west side of the valley through sections 22, 27, 34, and 33, Sherman Township. Numerous quarries have been worked here in the past,
and a number of sections have been described by Lonsdale.6 5 In general
it may be said that overburden is rather heavy if any considerable
quantity of stone is to be obtained. Smaller quantities are obtainable at
various points in SEi section 22, or at other points in sections 23, 26,
and 27.
Beds of the same horizon appear along the tributaries of East
Nishnabotna River near Stennett, especially through the central part
of section 26; SEi SEi section 21; SWi SWi section 22; and NWi
section 27, all of Sherman Township. In these places they are low in
the bluffs and in general are unavailable for quarrying. A bottomland
area of about one acre north of the small creek near center SEi SEi
sectio~ 21 appears to be underlain at a depth of a few feet by No. 11
of the general .section. If such is. the case, quarrying would be easy.
Careful search beneath the bottomlands of these tributary creeks might
reveal other small areas that are underlain by these limestones.
During the 1932 season, some 20,000 ~ubic yards of surfacing stone
was taken from a quarry in Nt NWi section 3, Red Oak Township.
Prospecting there shows that an area of about four acres is underlain
by No. 13 and lower members of the gene'ral section with 2 to 15
feet of stripping.
Number 11 and lower membe~s of the general section form an indistinct escarpment along the bluffs facing the East Nishnabotna River
valley through NWi SWi section 17, Red Oak Township. During the
1932 season, some 10,000 cubic yards of surfacing stone was taken
from here. Fairly large quantities are still available, though under
rather heavy overburden.
In addition to the locations described there' have been quarries or
rock exposures in SWi SEi section 5, Red Oak Township; SEi NEi
section 1, Garfield Township; and SWi SWi section 9, Red Oak
Township; but at these points the strata are now entirely obscured.
A few scattered exposures and small abandoned quarries are located
in the southern part of the county" as for instance in NEi section 30,
West Township; NEiNWi section 31, and SEi SWi section 34, Grant
Township; at three points in section 20, Scott Township, and at one
65 Lonsdale, E . H ., Geology of Montgomery County : Iowa Geological Survey, Vol. IV, pp. 383.
'
453, 1894.
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or two points near Villisca. At all of these places the ledges quarried
were only a few feet thick, and they are now almost entirely obscured
by overwash. It appears that nothing is now available, either by stripping or by mining.
Near and northeast of Grant; rock has been quarried in SWi NW-!
section 10, NWi SEi section 3, and NEi SWi section 3, all of Douglas Township. No quarrying has been done here in recent years, and
the exposures are so obscured by slumping that the sequence of beds
can not be seen. It appears that in every case the work was abandoned
on account of excessive stripping, and no location in this vicinity
where rock is available is now known. The following is condensed
from Beyer's 66 section at the Berry quarry near the south edge of
section 3:
6. Soil, loess, oxidized drift, sand, and graveL___________________________
S. Shale, plastic, gray to yellow ________________________________________
4. Limestone, shaly, fossiliferous, laminated__________ ___________________
3 .. Shale, soft, yellow__________________________________________________
2. Limestone, weathered, nodular, yellow, marly, with flint nodules_______
1. Limestone, one ledge, yellow to gray, fossiliferous, with flint nodules____

F'l;:ET
5
H
1
1-2
1~
3*

Beds 1 to 4 inclusive may be the equivalents of No. 11 of the Stennett
section, but this correlation can not be considered positive.
In a county such as Montgomery, where limestones of good quality
and thickness are not present at the surface, the plan of mining deeply
buried ledges by means of a vertical shaft becomes worthy of consideration. Consequently, it may be of interest to note that the record of a
prospect hole at Red Oak shows a 13-foot limestone ledge at a depth
of 291 feet, a 23-foot ledge at 355 feet, and a 14-foot ledge at 525 feet.
Details of the character of the stone are not known, and, if it were
planned to develop these ledges, core drilling should be done in order
to determine their nature.
Sandstone and Conglomerate

The major part of the Dakota formation in this county is sandstone
containing a few small lenses of clay and locally capped by a conglomerate of various thicknesses. Most of the sandstone is so incoherent that i't can be excavated by pick and shovel. It is thus a source
of sand rather than of crushed rock. The sand is fine-grained and of
. no value for road or concrete work, except possibly as the finer part
of an asphaltic aggregate. It is well exposed and easily available in
66 Beyer, S. W. , and Williams, I. A ., Geology of Quarry Products of Iowa : Iowa Geological
Survey, Vol. X V II, p. 512, 1906.
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large quantity at numerous points near Red Oak and thence southward
along both sides of the valley of East Nishnabotna River to the Page
County line. At Red Oak its total thickness is about 100 feet, but elsewhere it is thinner. It appears also at a few points south of Elliott and
near Middle N od(!.way River in the central part of Washington Township and the southwestern part of Douglas Township.
The sandstone contains a few pebble bands, but as a rule the coarser
material lies at the top of the deposit, forming a cap which has a thickness ranging from 1 foot up to about 30 feet. This capping of coarser
material has been observed at numerous points near and south of Red
Oak, its greatest size being in sections 17 and 20, Grant Township. In
SWt section 17 it makes an almost continuous exposure i'n the points
of the ridges leading down north and northwest to the valley. The
conglomerate ranges in thickness from 5 to 30 feet and is tmderlain
by sandstone at some points and by shale at others. Some 25,000 cubic
yards was removed in 1932 (Figure 11) and prospecting has shown

FIG, 11. -

Cretaceous gravel in the State pit south of Red Oak.

about 175,000 cubic yards still available under moderate stripping.
The material is composed of well-rounded pebbles of quartz, flint, and
chert, most of them one-half inch or less in diameter, surrounded by a
ferruginous clayey sand. In certain veinlike streaks, which may extend
in any direction, the proportion of iron oxide in the matrix is larger
so that it is firm and rocklike in character, even to the extent of breaking through rather than around the pebbles when fractured. Not many
of these streaks are more than a few inches thick. On account of the
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rather high percentage of clay, the material is hardly satisfactory for
concrete. aggregate, though it may be used in the bituminous mixtures.
It is an excellent surfacing material.
The deposit in section 17 extends northward through the NWt
section 17, but it is there only some four feet thick, is underlain by
sandstone with a few pebbly streaks, and is thus available in only very
small quantity. For a short distance to the southeast its thickness is
maintained (25 feet thickness and perhaps 50,000 cubic yards available
in NWt SEt sec. 20, Grant Twp.), but to the southwest,in SEt SEt
section 18, ,and NEt NEt section 19, it is only 10 feet or less. Farther
south and north it has been observed at various points in the bluffs on
both sides of the East Nishnabotna River valley but nowhere with a
thickness of more than six feet'. A small amount is available at Coburg
(SEt SWt section 30, Grant Twp.). At other points in the county
where the Dakota appears, the capping of coarse material is very thin
Or not present at all.
'
Sand and Gravel

As might be ,expected in an area where the bedrock contains a large
proportion of sandstone, the glacial gravels are here somewhat more
important than in most of the counties of southern Iowa. Several
deposits have been found, two of which are of rather large size. Some
14,000 cubic yards of gravel was once available in SEt SEt section 33,
Washington Township. This was too clayey for concrete work but was
,o f satisfactory quality for road surfacing. During the 1932 season a
large part of it was removed:- Some 9,000 cubic yards of similar mate~
rial is present in SEt NWt section 16, Douglas Township. Of twenty
other prospects of the same kind that have been examined, !lone was
found to contain more than, 100 cubic yards of available gravel. Deposits of fine sand on the hills east of Middle Nodaway River in Douglas Township may be of glacial origin or may be blown up by the
prevailing westerly winds from the valley flats in much the same
manner 'as loess is deposited.
A few of the short streams of high gradient in the area near Stennett
show along their courses several s111all bars of broken rock, gravel, and
sand. 'Similar streams in oth~r parts of the county carry limited quantities of sand , or gravel. Many of these deposits, though small, are
large enough to be of value for local improvement projects.
The lower alluvium of.,Nishnabotna and Nodaway Rivers at numer-
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QUS places in sQuthwestern IQwa cQnsists Qf sand and fine gravel which
begins usually at Qr. just belQw the stream bed. The valley Qf the
Nishnabotna in MQntgQmery CQunty shQWS a rather narrQW and thin
belt Qf alluvium because Qf the presence Qf bedrQck in its sides and
bQttQm frQm the central part Qf Sherman TQwnship sQuthward. Beds
Qf sand Qr gravel are nQt so. numerQUSQr extensive alQng this part as' in
the wideI"valley near and abQve ElliQtt. FQr example, a bridge sQunding
near Red Oak, west Qf nQrtheast CQrner sectiQn 29, Red Oak TQwnship, shQWS 11 feet ,Qf sand a~d gravel beginning 16 feet belQW the
surface, while sQundings near ElliQtt, between sectiQns 2 and 11,
Sherman TQwnship, shQW 16 feet Qf sand and gravel, Qverlain by 6
, feet Qf fine sand and that by 8 to' 12 feet Qf silt and clay. Well data at
Qther PQints in the valley indicate that these sQunding recQrds are typical fQr their respective IQcalities. Small quantities Qf sand fQr IQcal
cQnsumptiQn are pumped frQm the river channel abQut two. miles nQrth
Qf CQburg, but the thickness Qf the depQsit thus utilized is unknQwn.
InfQrmatiQn as to. the NQdaway, River valley is mQre meager, but it is
reported that, in straightening the channel between ,Grant and Villisca,
sand and gravel were penetrated at several PQints. This valley is' wide
and well-deveIQped, and cQnditiQns in it are believed to' be similar to.
thQse in the NishnabQtna near ElliQtt.
PAGE COUNTY

RQck Qf the Shawnee and Wabaunsee stages Qf the MissQuri series
underlies the whQle cQunty and is eXPQsed at intervals near and SQuth
Qf Clarinda and, in , the central part, alQng the branches Qf Tarkio.
River. Data regarding wells in the higher uplands indicate the presence
Qf Qutliers Qf CretaceQus (DakQta) sandstQne abQve the MissQuri serres
beds, but the newer fQrmatiQn is knQwn to. be eXPQsed at Qnly Qne PQint
and even there very Qbscurely. BQth Nebraskan al}d I<:ansan drift
sheets are present and widely eXPQsed, the fQrmer in the IQwer slQpes
leading dQwn to. the deeper valleys and the latter in the higher uplands.
' There is evidence that the cQmbined thickness Qf the two. drift sheets
is at many places 200 feet Qr mQre. Post-Kansan lo.ess mantles the
drift in thicknesses up to. 20 feet, but where erQsiQn is active this IQess
has been largely. cut away. Alluvial depQsits are widespread along
NishnabQtna and NQdaway R~vers and to. lesser extent Qn the Tarkio..
Limestone

A persistent series Qf limestQnes and shales, knQwn as the Tarkio
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limestone; is commonly exposed and has been extensively quarried in
Lincoln, Tarkio, Fremont, and southeastern Pierce Townships. The
limestones are so thin and separated by such thicknesses of 'shale as to
be unavailable except in very small quantity at arty one point. The
following general section is adapted from Smith: 61
FEET

9. Shale
Limestone,
crowded with fusulinids__________________________________ 3-51
8.
______________________________________________________________
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61 Smith , Geo. L ., Carboniferous Section of Southwestern Iowa : Iowa Geological Survey, Vol.
XIX, pp. 634·635, 1908.

MINE SHALE IN PAGE COUNTY
7.
6.
S.
4.
3.
2.
1.

Limestone, soft, earthy ---_______________ __________________ ____ _______
Shale parting ______________________________________________________
Limestone, dark bluish gray, hard, sound, fine-grained_________________
Shale ________.______________________________________________________
Limestone, shaly, sofL______________________________________________
Shale ___________________________________ _____________ ________ .______
Limestone, as No. 3_________________________________________________
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It will be noted that the maximum uninterrupted thickness of limestone is . two feet, hardly sufficient to justify opening a quarry and
installing a crushing plant. The best exposures are in section 36, Pierce
Township, sections 24, 25, and 36, Fremont Township, and sections
10, 15, 22, and 27, Tarkio Township.
In the valleys of the two branches of Nodaway River are a number
of exposures of limestone beds, which belong to the forJ?1ation next
below the horizon of the Nodaway coal. They are composed of some
45 feet of alternating limestones and shales, about one fourth of the
thickness being limestone. The heaviest single limestone bed of this
formation was found in a diamond drill hole at Clarinda to have a
thiekness of six feet. This bed is reported to occur' at a depth of about
eight feet over a considerable area of bottomland east of the center
of section 18, East River Township, but it is not exposed either at that
point or at any other known point within the county. Outcroppings of
thinner ledges are found at several other localities, notably near Braddyville, southeast of Clarinda, and near Hawleyville. With the possible
exception of the ledge in section 18, East River Township, none of the
deposits shows a sufficient uninterrupted thickness of limestone to
justify its development for road or concrete work.
The unusually good rail transportation facilities at Clarinda, combined with the lack of nearby surface exposures of limestones of good
quality and thickness, make the possibility of mining from a vertical
shaft worthy of consideration. The record of a core drilling in the
northeast part of the town shows 18 feet of limestone beginning 97
feet from the surface, 22 feet beginning at 219 feet, 16 feet beginning
at 413 feet, 19 feet beginning at 505 feet, 22 feet beginning at 578 feet,
and 31 feet be~inning at 610 feet. Other icore drillings at College
Springs and Coin show limestone ledges 13 to 20 feet thick, at depths
of 250 to 400 feet. Inasmuch as the cores from these holes are now
unavailable, the quality of the stone is unknown, bu~ the fact of its
presence is of interest to the purpose of this report.
Mine Shale
The Nodaway coal has been and is now being mined at numerous
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points near Clarinda. However, nearly all of the mining operations
are on a very small scale, and at many of them the waste heaps are not
burned, so that little or no road surfacing material is obtainable from
them.
Sand and Gravel

For a county traversed by valleys as deep ,as those of Page, this
county has relatively few steep slopes, s,:!ch as those that commonly
show exposures of glacial gravels. The reason for this fact is seen in
the pronounced maturity of the drainage system, the slopes being worn
down until they are now comparatively gentle. The covering of loess,
thicker to the west, also conceals many exposures · which would be
. plainly visible in a county farther to the east.
The Highway Commission has made an examination of all gravel
and sand deposits of this type within the county that could be found
by advertising in local weekly newspapers, inquiry from residents, or
field observation in the most likely regions. In all, some forty-five
prospects were investigated and th~ largest deposit found , in NWt SEt
section 13, Amity Township, has 1,400, cubic yards. A few others,
containing from 150 to 550 cubic yards each also were located. It is
not believed that all the available deposits of glacial gravel have been
examined, but, on the other hand, it is .certain that all of those best
known were seen, and the probability of finding others is therefore
small.
As is the case in the northeast part of Montgomery County, deposits
of fine sand are present on the hills east of the Nodaway River valley
near Clarinda. These are ' of glacial or' possibly of eolian origin. This
sand is easily available in ' large quantity but is too fine for any road
or concrete use except possibly as the finer portion of asphaltic aggregate.
Alluvial deposits at the surface in Page County consist almost
entirely of silt and fine sand. Beds of coarse sand and fine gravel,
some of them of considerable thickness, lie in the valleys of the
larger streams at depths of 15 to 40 feet. The best known example
is at the location of the new Shenandoah city well in NWt NWt
section 19, Grant Township, where 20 to 22 feet of sand and gravel
is found under 17 to 19 feet of soil and clay. A small quantity of sand
for local consumption is pumped from the river about one mile north
of Shenandoah, the deposit being 12 feet or more in thickness. At
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Essex the valley is narrower, alluv.ial deposits are shallower, and sand
. and gravel beds are much thinner. Along Nodaway River, conditions
are believed to be very similar to those on the Nishnabotna.
POTTAWATTAMIE COUNTY

The oldest exposed bedrock in the county belongs to the Missouri
series. Outcroppings near Macedonia and Carson apparently represent the Deer Creek limestone of the Shawnee stage; while a few near
Crescent ' and Council Bluffs are tentatively assigned to the Lansing
stage. Cretaceous (Dakota) sandstone appears at several points along
East Nishnabotna River in the extreme east part of the county and
also at a few scattered localities farther north and west. Well records
indicate that it is generally present above the Missouri series beds in
the high upland areas east of Vlest Nishnabotna River, in various
thicknesses up to 100 feet or more.
Both Nebraskan and Kansan drift sheets are represented in the
county. All of the main valleys have cut below the level of the Aftonian gumbotil plain and the heavy loess covering on the higher uplands obscures nearly all the older materials. Loess is an important deposit, commonly reaching thicknesses of 100 feet or, more in the first
bluffs east of the Missouri River valley and about 40 feet in the eastern
part of the county. Though it offers no material of value for road or
concrete construction, it is important to the purpose of this report on
account of its almost complete coverage of the older formations. Alluvium is extensive along the smaller streams and consists in its upper
part of silt and fine sand with coarser materials below. The total thickness of unconsolidated deposits is at many places 300 feet or more.
Limestone
Recent prospecting and quarrying operations near Macedonia and
Carson have -revealed the following to be the succession of beds there:
10. Limestone, much weathered, with a large proportion of residual chert,
which it
has___________________________________________________________
.come either from this member or from others formerly present_
above

FEET

9. Limestone, hard, blui~h gray, fine-grained, with small veins or pockets of
calcite, fossiliferous, irregularly bedded, grading below into a brown or
yellowish hard calcareous shale________________________ ______________ H-2!
8. Limestone, bluish gray, hard, sound, fine-grained, one bed___ ___________ !
7. ish
Limestone,
shaly, grading into ______________________________
a calcareous shale, drab, weathers
yellow- 2-3!
_________________________
__________
6. Limestone, bluish gray, fine-grained, hard, sound, crystalline, sparingly
fossiliferous, with numerouS small nodular zones of dark blue limestone H
5. Shale, drab to gray, calcareous_______________________________________ 3!-4
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4. Limestone, gray, weathers light yellowish, medium-grained, in several

beds, some even and regular, and some lenticular, separated by seams of
drab shaly limestone or calcareous shale of various thicknesses up to 6
inches, and totaling 10 to 15 percent of the member. The whole member is
fossiHferous, the shaly partings especially so. A band of nodules of dark
colored fossi liferous chert about 5 feet below the top is persistent. The
lower 2 feet is one strong hard ledge _____ __________________________ .., __ 12-131
3. Shale, dark gray ____ -' ________________________ ___________________ __ __ 2-3
2. Limestone, gray, hard, sound, one strong ledge _______________________ _ 1
1. Shale, gray to black ________________________________________________ _ 2+

The strong similarity of this section to that at Stennett, in Montgomery County, suggests the reference of these beds to the Deer Creek
limestone. Numbers S to 9, and the upper part of 4 are the only ones
usually found in the natural exposures.
Of the section just given, No.4 is the only bed thick ·e nough and
of quality good enough to be worth quarrying in any but very small
quantity. The whole bed may be used as road surfacing material, and
a considerable part is suitable for aggregate. It is nowhere easily available by stripping but is known to be present under a few acres in
NWt NWt section 23 and Wi SvVt section 14, Macedonia Township, with 10 to 2S feet of overburden. The same beds appear at several
other points near Macedonia and Carson but are nowhere else available
by stripping, even as easily as in sections 23 and 14. Old quarries were
w.orked in NWt section' 27,'. and S\Vt section 22, Macedonia Township, and in SEt SEt section 3, and SEt NEt section 3, Carson Township, as w~ll as in sections 23 and 14, Macedonia Township. At any
of these points there is possibility of obtaining stone by mining from
the outcrop, taking the lower part of Bed No.3 and leaving the upper
part as a roof. However, the rock thus available would be rather .thin
for most economical working and is also low in the vall~ys, where surface or ground waters might be expected to give trouble in a mine.
The following general section in the Missouri · River bluffs near
Crescent is condensed from one published by Udden: 68
F EET

5.
4.
3.
2.
1.

Limestone, yellowish grjl.y, compact, regularly bedded, medium-grained__
Shale, yellow ______________________________________________________
Limestone, yellowish gray, rather soft_________ ____ __________________
Shale, blue, fossiliferous_____________________________________________
Limestone, one ledge, rather fine-grained, compact, fossiliferous_________

5
2
2
5
3

Of these beds only No. S is now exposed, and even it is much weathered. There is one old quarry here, but at no point is any quantity of
rock available by stripping. On account of the thinness of the ledges
68 Udden,
228, 1900.

J. A.,

Geology of Pottawattamie County: Iowa Geological Survey, Vol. XI, pp. 227·
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mining is likewise impracticable. A bed said to be the equivalent Of
No. 5 of this section was at one time quarried along the bank of
Mosquito Creek near the west quarter-corner of section 21, Garner
Township, but there is now no expGsure at that point.
Well drillings at Council'Bluffs have shown the presence of a 20-foot
ledge of hard limestone about 150 feet below the lowlands. At a depth
of 100 feet is another ledge of abou,t the same thickness but showing a
large proportion of sh'aly and unsound material. In this county, where
local supplies of sand, gravel, or rock are scarce and shipped-in materials are expensive, the possibility of mining one of these ledges by
means of a vertical sha.ft may be worth considering.,
Sandstone

The Cretaceous sandstones and clays appear at many places in the
bluffs bordering the East Nishnabotna River valley in the southeast '
part of Wright Township. Small outcroppings are known also in section 1, Wright Township, and section 28, Grove Township. The sandstone is so incoherent as to be readily broken down by pick and shovel
or by the natural weathering agencies and therefore has no value for
crushing. The sand of which it is composed is too fine-grained to be
usable for road or concrete work except possibly as the . finer portion
of an asphaltic agg'regate. The conglomerate phase found in Montgomery County is not known to be present here.
Sand and Gravel

As previously mentioned; Pottawattamie County has relatively few
exposures of glacial material and thus offers little opportunity for discovery or development of the glacial gravels. 'However, the till, where
exposed, commonly shows pockets or beds of sand or gravel. The gr!lvel
in many of the deposits seen is evidently of residual origin, being'left behind while moderately strong currents of water washed away the finer
materials. Locally, some of the gravel has been cemented by iron oxide
or calcium carbonate into a fairly hard conglomerate. Many of the deposits are poorly sorted and contain pockets or lenses of clay, and none
of the material can be considered suitable for any but road surfacing
work.
As the till is nearly everywhere overlain by many feet of loess, it is
only at a few places that any quantity of gravel is obtainable by stripping. A number of pits have been opened along the bluffs bordering
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the valley of Missouri River and several at other points in the county,
but these are almost without exception completely worked out. Recent
surveys have revealed two remaining deposits, each containing about
3,000 cubic yards of gravel. One is south of the center of section 29,
Center Township, and the other in the NEi SWi section 9, Grove
Township. Ab~ut 15 prospects have been investigated unsuccessfully.
The upper alluvium of Pottawattamie County consists almost entirely of silt or fine sand, even along the smaller streams of high
gradient. Many beds of gravel or coarse sand occur at greater depth
and thus under heavy or prohibitive overburden. For instance, the
Missouri River bottomlands are underlain by sand- and fine-grained
gravel beginning ordinarily at a depth of about 50 feet. Along West
Nishnabotna River the usual succession, in descending order, is as
follows: 12 to ~5 feet of silt, 4 or 5 feet of fine sand, 1 to 3 feet of
. gravel or coarse sand, and thence glacial clay. Terraces in this valley
show the gravel or coarse sand at about the same elevation and
thickness but overl~in by a greater thickness of fine sand. On the East;
Nishnabotna conditions are somewhat more favorable. Sand, with ~
about 10 percent retaine,d on the No. 4 screen, is pumped from the
river channel to a depth of 20 feet, in SEi SEi section 1, Waveland
Township. The bottomland near this point shows the same bed beginning at a depth. of 15 to 20 feet. Farther south, as in section 26,
Waveland Township, the sand and gravel is only some five feet thick
and is thus unavailable.
RINGGOLD .COUNTY

A few obscure exposures of shales and limestones in the northeast
part of Union Township and the southwest part of Lots Creek Township evidently represent the Missouri series, and probably one of the
earlier stages. Elsewhere in the county . the indurated rocks do not
appear. Both Nebraskan and Kansan drift sheets are present, the
former appearing in the lower slopes along the major valleys, while
the latter is seen in the higher uplands. Loess covers the drift with a
mantle ranging up to about 10 feet in thickness, but in areas of
active erosion it has been almost entirely cut away. The .alluvium consists principally of silt and fine sand and is not extensively present
except on a few of the major streams. The total thickness of u,nconsoli dated deposits is in places as much as 300 feet.
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Limestone

Obscure exposures in section 1, Union Township, and sections 19,
20, 29, and ' 30, Lots Creek Township, show interbedded limestones
and shales, the latter predominating. So far as known, the limestone
beds are in no case more than three feet thick and, appearing near the
IOWA G EOLOGICAL SURVEY.
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base of high and steep bluffs, are entirely unavailable in such a quantity that they might be developed for road or concrete work.
A test pit in SWi SEi section 19, Lots Creek Township, gives 10
feet of hard sound limestone, in even beds including an 8-inch layer,
two 2-inch layers, and two or three I-inch layers, of drab calcareous
shale. The limestone begins at about 8 feet below the river bottomland
level and lies entirely below natural water level. Below the limestone is
1 i feet of calcareous shale. On account of the presence of water in and
above the workable ledge, quarrying is very difficult.
In view of the scarcity of limestone at the surface, information as
to deeply buried ledges which might be mined from a vertical shaft is
of interest. Such information about , Ringgold County is very meager.
However, the record of a deep well two miles west of Tingley shows a
9-foot limestone ,bed 234 feet deep, a 20-foot bed at 262 feet that contains two feet of shale, and a 20-foot bed of impure limestone at 294
feet. These are evidently the limestones of the Kansas City stage of
the Missouri series, which appear at the surface about 20 miles to the
east, in Decatur ' County.
Sand and' Gravel

Careful'surveys of"the glacial gravels made by the State Highway
Commission in the years 1926, 1927, and 1928 and covering some
fifty locations, have revealed very little available gravel. The largest
deposits found are as follows: NEi SEi section 9, Washington Township, 1,600 cubic yards; NEi NEi section 36, Grant Township, 350
cubic yards; NWi SEi section 6, Rice Township, 700 cubic yards;
and SWl NWi section 13, Rice Township, 400 cubic yards. The
gravel from these deposits contains too much clay and inferior stone
to be used for concrete work, but it is suitable for surfacing on any
except the heavy-traffic roads.
So far as is known, the alluvium along the larger streams consists
almost entirely of silt and fine sand. However, a number of the smaller
streams of high gradient (for example, Sandy Creek in the northeast
part of Union Township) are now actively cutting in the drift and
carry small quantities of sand and gravel obtained from it. Tbis sand
and gravel appears at favorable points in the channel, usually in quantity ranging from a few cubic yards up to about 100 cubic yards and is
easily available for small improvement projects. An advantage in
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working such deposits lies in the fact that they are in many cases replenished after each heavy rain.
SHELBY COUNTY

The indurated rocks do not appear in Shelby County. Both N ebraskan and Kansan drift sheets are represented, exposures of the former
PLATE

IOWA GEOLOGICAL SURVEY.

XXXII

83
MAP OF

SHELBY

COUNTY

IOWA

C

RAW '

FOR
I

0

@

Ln".

L"".
_I- \1

~ ~-,zT1Lr[j; 'S-~~"-' b,:ji ~ "1 ':" Iv -:
.. y , i..~l~fl?'I'l r..! 1-J It: ..!..141 "; ~ v. ~,

ro .

C'

0

U

T

N

Y

~iJ' -':)~r."~ ~ 1M. ~

~/q""'-I± q;~,

f"),

~v" I i

..

~:t ,, ~ ~~ . , ~ .~ "V" .~~ "i
K 1/ 7,\ ~~j l4 1;1 ~ttt~ z
,, ~N~~ " "':l vn\l(~~ ;:( 'd.~~ ~lt,~ 1!~I\-, ,~~ --= W ~~ "~"If.. T. ~
o ~;:- f.. MIl/" .. 1\" ,~N- .. ~./ \d ':) ~ h
J"
~ ~ ~ l\d~J~ 0
t

I)

I>

~. ~ '~ " ~ ~j h':.~ I',. .. 1 d~" I~ ~ ~ ~~. l> ~,~ " 1, /
11'"'. "(;" • V- zrf.l.'!:li:!~ :-. fJ; I >'~' q~f0<
~~.f , I' · , \.~ ~r;< ,
M

.

i'G ~ ~ nl; ~ .:~, ~ If' (I\'
t.•

"l. rJ

It'' ' ~)~i ~ ~t.A T ~~ " • • rr~ ' ''D v.r u"
tt"-Ir:. I/ 'r r.ri /N':~ j:":; i lj ~f'-Z ~"
L"

Z

!:~;: ," :1i7l~16",," I ?F~ "h" ~ k, ..

~.T I-~
r-"d . ~U"

o ~

.. ...

_'

x

re: ~L~ l' ~
••

'I~ K

-.,;

~

'..l'I J'

~'-""
n

:z." 1/,

r

• , ~~t "rill: ~ .-; ~

r.\ I~

.. ~

..

tiNl " ~" :11-l.:r ~
•

'c

B ~ l~lAH

.,

,

•

."

•••

:} 0: :

'? ~Ir " .ll. ~
!Y' " 9, '~ l'i ~

In

."

, , . ~ ,,/ ~ [7,;
.x ;"H
P: :" ,. ~ 1\' 'F\:"
'~, '<

• • " I{ ... ~ .\ I

i~ "

11 . • ,f" " I

u

!

~.

~

-;;

m

~

,.

"r>

IP'

W :-

.

Z
0

~r< . ~ ~

m

u

"

P1: 1: " .
:

K.

s·

•

0

; ,

'; 1r1 'J: " t'<f •• j , , ~~ ~. ~ I'" p.; '. "r:: -; ~.;
c
~~" r.;~ ,. ii"--" r'" ,'..- "I.~ "
. ..." I ~ ~ I--~ v.;~~ . ~'t-f;: i.
~il~h.d~ jl}l~ ::- _._ ... :~~ ~ .. " 1'\ ~ ~ --: ~ If. "i ';;'"11 r:.;,! <8
.
ci
~'!. ~~ y, ~r< •
~ .
I
u
·i .:.r..;J • 1Cl:
, '''f~;'; • ~v. , P. '
7 "

Nlf

J,

Z

~~,'t . 'I~£:q/'1/ 7

• IC: ~,~'~

•

rv " " .

• ~.

•

"b>- " 'JJ ., ;/.

Iffil
Iti')
I" :; ~,.-~ \)' lfi:.l1t I(a! I~ll~
,, ~
"'_ lim
:
"I,
· v ~ , D~" ~.~" r::-~ n 1't1~ ·l Nt.. u ! ~ " c"j!!. Wi<

T. ~Jrf

I

: ~ i/n 1\iJ! .~ r ~I'
I"" ':?\
x ~•"'''r
•~
_' "~_
• l·
C

V

9

H

@

1

....

. "

•

POTTAWATTAMIE

1-

" I't. =~ ~~ 1 v"
"r it1h';>-; "r:J (" ~ i\"

:~~r-t''\r-; 1.~'l7~
;0,.;..J ' f·~ I'tl

I"

»

N

u

Ln • .

L : •.

C

0

,~

." I.)'< ~ •
~k, " .•

U

N

T

yeA

sse

O.

GEOLOGY OF TAYLOR COUNTY

235

being confined for the most part to the valley of Nishnabotna River
and the immediate lower courses of its tributaries. Loess is generally
present in the uplands in thicknesses ranging up to about 25 feet, but
in areas of active erosion it is almost entirely cut away. Allttvial deposits, consisting of silt, sand, and small amounts of fine gravel, are
extensive in the Nishnabotna River valley. The total thickness of the
unconsolidated deposits may in places reach 300 feet or more.
Sand and Gravel

A recent survey by the State Highway Commission, covering some
fifty prospects for deposits of glacial gravel in all parts of the county,
reveals only one of usable size. This is located near the Genter of the
SWi section 29, Clay, Township, a:nd shows some 6,000 cubic yards
of available gravel. The material contains too much clay to be used in
concrete but is fairly satisfactory for road surfacing.
. As in other counties of southern Iowa, small streams of high
gradient that are actively cutting in the drift carry small quantities of
sand and gravel. This is deposited at favorable points in the channels
and is there available for local improvement projects.
The Nishnabotna River bottomlands in NEi section 19, Center
Township, show 10 to 17 feet of coarse sand and fine gravel beneath
10 to 26 feet of silt and clay overburden. Below the gravel is glacial
clay. The material is clean and suitable for concrete work, though it
contains very little coarse gravel and is thus of little value for road
surfacing except by screening out the excess sand. Near Corley, in
SEi section 9 and SWi. section10, Fairview Township, a similar deposit has a thickness of 12 to 20 feet under 9 to 16 feet of overburden.
In view of these two known occurrences it seems probable that sand
and small quantities of gravel might be available, though with heavy
stripping, at other points in the bottomland from Harlan to the Pot- .
tawattamie County line.
,

TA YLOR COUNTY

The few obscure exposures of bedrock at Bedford and in the southwest part of Nodaway Township evidently represent tile Shawnee
stage of the Missouri series, which probably underlies the whole
county. Nebraskan and Kansan drift sheets are present, forming most
of the surface exposures, the former in the deeper valleys and the latter
in the higher slopes. Post-Kansan loess mantles the drift in various
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thicknesses up to about 20 feet in much of the upland, but in the
rougher areas near the major streams it has been for the most part cut
away by recent erosion.
L imest one
An outcrop of three feet of limestone above

lo~

water level in the
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east bank of One Hundred and Two River near the center SEi section
26, 'B edford Township, is known from nearby well records to be 'the
top of the Deer Creek limestone, here some 12 feet thick. This bed
underlies fairly large areas of bottomland to the east at depths of 6 to
20 feet and to the west at somewhat greater depth. However, the limestone is overlain by a bed of water-bearing sand from 2 to 10 feet in
ttIickness, thus making it extremely difficult to quarry, either by stripping or by mining. An abandoned quarry near the east quarter-corner
section 26 probably was wo.rked in this ledge, but the quarry pit is now
filled with water and no rock is' visible.
A few obscure exposures of a limestone ledge one foot to two feet
thick may be seen near East Nodaway River in sections ' 28 and 29,
Nodaway Township, and section 7, Dallas Township. The rock is unavailable in any quantity usable for road or concrete work.
A deep drill hole at Bedford showed a 25-foot limestone ledge-at a
depth of 125 feet, a 20-foot ledge at 420 feet, a 21-foot ledge at 495
feet, a 15-foot ledge at 535 feet and a 15-foot ledge at 600 feet. Nothing is known of the quality of these limestones, but in a county such
as this, where rock is unavailable by stripping, the possibility of mining
stone by means of a vertical shaft may be worth considering. Twelve
feet of , Deer' Creek limestone was found in this well, beginning at a
,depth of 38 feet.
Mine Shale

The Nodaway coal has been and is still being mined at a number of
points near New Market. Most of the operations are on very small
scale, and but one with rail connection is known (in NW i SEi sec.
32, Dallas Twp.). The waste heap here shows (in 1933) some 25,000
cubic yards of well-burned shale, apparently suitable for road surfacing work.
Sand and Gravel

Sand and gravel pockets within the glacial drift are numerous, a
survey recently completed by the State Highway Commission revealing about 85' prospects of this class. However, these are invariably
small, most of them ,n ot being worth opening. The largest found are
as follows: Ni SWi section 28, Clayton Township, 1,500 cubic yC\rds;
SEi NWi section 20, Ross Township, 1,700 cubic yards; west of
center NWi section 14, Jefferson Township, 700 cubic yards. The
gravel has too much clay and soft stone to be utilized for concrete
work, but it is suitable for surfacing -on light-traffic roads.

ROAD AND CONCRETE MATERIALS

Alluvial deposits as known in the county consist almost entirely of
silt and fine sand, undesirable for road improvement. A possible exception is the case of some of the short streams of high gradient that
are cutting actively in the drift and thus are carrying sand and gravel.
This is deposited in small bars in and near their channels and is available for local improvement projects.
UNION COUNTY

Bedrock outcrops are confined to the townships of Union, Jones,
and Pleasant, and are referred to the Missouri series, probably representing one or more of the three earlier stages. These beds underlie
the whole county. The mantle of glacial drift which · covers them is of
IOWA GEOLOGICAL SURVEY.
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Nebraskan and Kansan ages, the earlier drift (Nebraskan) appearing
at many points in the lower slopes bordering the deeper valleys and
the later forming the exposures in the higher uplands. A mantle of
Ioess with thicknesses ranging up to about 15 feet overlies the drift
in the flatter upland areas, but in a considerable part of the county near
the larger streams it has been partly or entirely removed by recent
erosion. Alluvial deposits of silt or sand with small amounts of gravel
are fairly extensive in the valleys of a few of the larger streams. The
total thickness of unconsolidated materials is in few places less than
50 feet or more than 200 feet.
Limestone

On account of their scarcity, and the obscurity of most of them, the
bedrock outcrops of Union County cannot be definitely correlated with
those of adjoining counties and in some cases not even with each
other. However, several horizons can be Identified.
The uppermost recognizable zone ~s represented in an exposure in
the east bank of Grand River at the southwest corner section 28, Jones
Township. The section here includes, in ascending order above low
water ievel, fo_u r feet of gray to black shale, eight feet of alternating
beds of shale and fossiliferous limestone in about equal proportions,
and ten feet of beds_much obscured by slumping but apparently nearly
all drab shale. The limestone beds are 1 foot to 1t feet thick. Obviously, nothing is available here for quarrying in any quantity, either by
stripping or by mining. The section here shown is repeated in the
south bank of Grand River west of the north quarter-corner section
4, Pleasant Township. An obscure exposure of shale north of center
of section 30, Jones Township, may represent one of these beds. A
3-foot bed of limestone in the lower part of the south bank of Three
Mile Creek one fourth mile west of the northeast corner section 15,
Union Township, may be of a younger horizon. Here also nothing is
available for quarrying.
.
A succession of beds along a small south-flowing creek in NWl SE!
section 33, Jones Township, evidently is not far above or below those
at the southwest corner section 28. The following is the section:
4. Limestone, evenly bedded, massive when fresh but weathering to thin
wavy plates; granular texture, hard, sound, gray to yellowish or brownish in color, sparingly fossiliferous. Some zones are filled with small
specks of iron oxide. Gray or buff chert is conspicuous, both in wellshaped nodules ranging in thickness up to 4 inches and in small angular
fragments that total perhaps 5 percent of the member ________________ ~ _

5
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3. Shale, yellow to drab, calcareous, hard ______________________________ _
2. Limestone, light gray, fine-grained, hard, probably sound, in several distinct beds separated by shale seams which constitute about 20 percent of
the thickness of the member. The top is a nodular shaly limestone grading into the member above________________________________________ ___
1. Shale, drab, calcareous, hard, almost a shaly limestone_______ _____ ____

2~

H

Number 4 of this section is satisfactory for surfacing material and
perhaps also for aggregate. It is available in limited quantity by stripping in the bed and banks of the small creek here but is too thin for
profitable mining. Along other ravines in SEt section 33, the same
zone is obscurely exposed and may be available for quarrying in small
quantity.
A succession of beds which appear to lie about 25 feet below those
just described is represented by the following section in the south bank
of. Grand River near the line between sections 3 and 4, Pleasant Township:
3. Limestone, nodular or fragmental, yellowish gray, rather fine-grained,
mostly breaking down under weathering to small calcareous pellets or
lumps but ________________________________________________
with a few zones that are massive and sound. Sparingly
fos__ ___ ______
siliferous
2. Limestone, gray, weathers yellowish, medium-grained, hard, sound, in
several beds, very fossiliferous, with fusulinids predominanL__________
1. shale
Unexposed
to low water level in Grand River. The upper 3 feet is drab
_________________
_~

~_______ _____ _____________ ______________ ____

5
4
4-10

The difference in thickness of No. 1 is the result of the dip of the strata
from the west end of the exposure to the east end. Number 2 is suitable for any road or concrete purpose. Parts of No.3 are suitable also,
but the larger part of it is undesirable for aggregate and of questionable quality even for surfacing. If No.3 is usable, small quantities are
available along the bluff here, with heavy stripping, or, by leaving No.
3 as a roof, No.2 might possibly be mined from the outcrop.
The same beds as those just described appear in the west bank of a
small north-flowing creek neat center NEt section 4, Pleasant Township, · but here practically nothing is available for quarrying unless by
mining. East of center NWt section 3, Pleasant Township, the same
beds appear just above water in the east bank of the river, the upper
two feet of No.3 having been removed by glacial el:osion. A small
quantity might be quarried here. Farther upstream, west of southeast
corner section 33, Jones Township, No.2 is below water, and No.3
appears in the east bank of the river just above low water level. An
obscure exposure along a small south-flowing creek about one fourth
mile north of southeast corner section 2, Pleasant Township, indicates
the same beds, but apparently nothing is available.

SAND AND GRAVEL IN UNION COUNTY

241

The following section is condensed from a composite section of
three exposures, one in NWi SEi section 35, Jones Township, .one.in
SWi NE! section 35, and one in NEi SEi section 3, Pleasant Township. These beds may lie next below or above the limestone mentioned
in the preceding paragraph or may possibly be in part equivalent to
that limestone.
6. Limestone, gray, hard, sound, fossiliferous, medium to fine of grain, in
tvvo or three strong even beds________________________________________
5. Shale, drab to dark gray, calcareous, vvith a fevv thin zones of limestone__
4. Limestone, irregularly bedded or of nodular structure, gray, fine-grained,
hard, one bed vvhen fresh , vveathers for the most part to small calcareous
pellets. Some zones are sound and durable____________________________
3. Shale, not vvell exposed______________________________________________
2. Limestone, gray, medium to fine of grain, hard, sound __________ ~______
1. Unexposed to lovv vvater level in Four 'Mile Creek, abouL _____________

3
8
4
2
1
2

Number 6 is probably the only bed worth quarrying, and even it is so
thin as to make its use at any of the locations mentioned almost im:"
practicable.
Alternating shales and fossiliferous limestones are exposed along a
smp.ll north-flowing creek in SWi NWi section 35, Pleasant Township, none of the iimestones being as much as two feet thick. These
are apparently the equivalents of the upper beds which appear alorig
Sandy. Creek in sections 20 and 21 ; Richland Township, Decatur
County. Practically nothing is available here for quarrying.
I
Shaft mining of the limestones of the Kansas City stage of the
Missouri series, which apparently underlie the exposed rocks of Union
County, is a possibility that may be worth considering here, where
surface limestones have few exposures -and are available only with
difficulty. Information as to the depth, thickness, and character of these
deeply buried ledges is not available but could be obtained at reasonable
cost by core drilling. It is estimated that .the base of the Missouri series
is about 400 feet below the upland at Creston or about 200 feet below
the vall~y of Grand River near Afton Junction.
Sand and Gravel

Numerous pockets of sand orgravel lie within or between the two
glacial till sheets. Most of these are rather small, but a few have a
volume as great as 100,000 cubic yards. The largest of these deposits
occurring in Union County were the two formerly worked by the
railroa'ds (C. G. W. R. R. in NE! SW! sec. 19, Jones Twp., and
C. B. & Q. R. R. in SEi NEi sec. 22, Jones Twp. ), and a privately
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- ~wned pit worked for the Chicago Great Western Railroad near center
section 30, Jones Township. Severa1 thousand cubic yards of material
are still available in the first mentioned of these three. In the second
practically all of the material under moderate stripping has been removed, but it may be that considerable quantities are still available with
25 to 60 feet of overburden. The face of the third now shows 8 feet or
more (probably about 20 feet, judging from the depth of the pit) of
gravel, under some 35 feet oJ clay.
.
A few thousand cubic yards of rather poor surfacing gravel has been
taken from an open pit near northeast corner section 16, Union Township, and more is obtainable at this point. At least 16,000 cubic yards
of a rather fine gravel was formerly available in SW'i SWi section 4,
Union Township (the deposit worked in 1932 for county road surfacing), and a few thousand cubic yards could still .be obtained in
NEi NEi section 8, Jones Township. A few other smaller pockets are
known.
The material in these deposits is not uniform in character, but a
large share of it is suitable for road surfacing work. On account of the
content of clay and soft and disintegrated stone, it is not suitable for
concrete aggregate.
Besides the above-mentioned gravel deposits, some seventy other
locations have recently been examined by the Highway Commission,
but no material was found to be available.' These locations are in all
parts of the county, but the majority are in Union and Jones Townships. In addition~ gravel prospects are reported to be present south of
Twelve Mile Creek in the west part of section 36, Pleasant Township,
and in the east bank of Grand River west of the southeast corner section 33, Jones Township, but these have not been investigated in detail.
It appears probable that systematic search in the lower slopes along the
larger valleys would disclose other prospects, some perhaps of usable
SIze.
A few of the larger streams of the county, while cutting their valleys
in the glacial .materials, have sorted these materials and have concentrated sand and gravel in certain favored locations. Deposits of this
type consist principally of sand and are usually under heavy overburden. However, they are as a rule more uniform and dependable
than the upland deposits and are therefore worthy <?f mention.
A bottomland area of about 10 acres along Grand River in Et SWi
SWi section 17, Jones Township, contains about 8 feet of gravel and

GEOLOGY OF VAN BUREN COUNTY

243

coarse sand under 11 feet of . overburden. The material is of such
quality that by washing it could be made suitable for concrete aggregate.
.
Other possible deposits of similar nature are present in the Grand
River bottomlands in Ei NEt section 19, Jones Township, and in ~be
Twelve Mile Creek bottomlands near center NWt section 35, Pleasant
Township. Neither of the latter two has been investigated in detail,
and it may be that gravel or sand from them is entirely unavailable.
Along some of the short streams of high gradient are small bars of
sand and gravel wash~d out of 'the drift, which may be of interest as
sources of material for small local improvement projects.
VAN BUREN COUNTY

The indurated rocks of . the county belong to the . Osage and the
Meramec series of the Mississippian system and to the lower part of
the Des Moines series of the Pennsylvanian system. Of these, the Osage
series, consisting of the Burlington and Keokuk formations, is exposed
. only in an anticline rising above Des Moines River near Bentonsport
and Bonaparte. The Meramec series consists locally of the Warsaw
beds and more extensively of the Spergen, St. Louis, and Ste. Gene~ieve limestones. It appears along the bluffs of Des Moines River and
the lower courses of its tributaries for the whole length of its course
within the county and in a small area adjacent to Cedar Creek in the
northeast- corner.
The Des Moines series underlies the upland areas throughout the
remainder of the county and is known to be exposed in every township
except Jackson. Though the Des Moines covers such a large part of
the county, it is in most places thin and consists almost entirely of
shales. Sandstone and limestone beds are too thin to be economiCally
quarried, and coals are not thick enough and persistent enough to have
supported any extensive mining industry. Consequently, the Des
Moines offers little or nothing of value as a source of road or concrete
materials, and it need be mentioned no further in this report.
Overlying the bedrock are two glacial till sheets, the Nebraskan and
the Kansan. The former is, not well exposed in the county, but its
presence is known from well records and from outcroppings in neighboring counties. The thickness of the glacial deposits differs widely;
over most of the county it is commonly less than 50 feet while in some
pa~ts of the southwest one fourth it is 200 feet or more. Covering the
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glacial materials in most of the flat interstream areas is a bed of post' Kansan loess with thicknesses ranging up to 10 feet. Alluvial deposits/
along the major streams are widespread and in many places assume
economic importance as a source of road-building m~teria1.
Limestone

The formations 6f the Mississippian that appear in Van Buren
County are, in ascending order, the Burlington, Keokuk, Warsaw,
Spergen, St. Louis, and Ste. 'Genevieve. Of these the Burlington appears only in a very small area low in the bank of Des Moines River
east of Bentonsport and is there enti~ely unavailable for quarrying. The
IOWA GEOLOGICAL SURVEY.
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Warsaw shows little or nothing of value to the road builder. The Spergen is recognized only with difficulty, being at most points very similar
to the ov.e rlying Lower St. Louis. Most of it is more shaly than the
Lower St. Louis, for which reason it is of little value for road or concrete work. Consequently, the discussion in this chapter is limited for
the most part to the Keokuk, St. Louis, and Ste. Genevieve formations.
The· areas of availability of these various formations are included
in a strip along Des Moines River ~nd· the lower courses of its tributaries; they reach back several .miles from the Des Moines valley in
the case of the larger streams, such as Indian, Reed, and Chequest
Creeks. A small area in the northeast corner of the county, adjacent
to Cedar Creek, also has some available rock. These areas ma:y be
considered in order, beginning at the lower end of Des Moines River,
at the southeast corner of the county.
Farmingtor,£ Area. - From the southeast corner of the county 'up
stream to a point several miles above Farmington the top of the Keokuk limestone is a few ' feet to 10 feet above river leyel, and it is thus
available for quarrying only with difficulty. During times of low water
it may be obtained in limited quantity in the bed and banks of the river,
usually with little or no overburden. '
The St. Louis limestone is widely exposed in the middle bluffs near
Farmington and northward along Des Moines River and westward
along Indian Creek as far as the north quarter corner, s~ction 5, Farmington Township, where it passes beneath the creek. At some localities
theSte. Genevieve ' is exposed with it. At many p1aces in the higher
bluffs, Pennsylvanian strata are present. Generally the St. Louis is not
available in large quantity by stripping at any point along D'es Moines
River, as the bluffs at many points are high and steep, and overburden
increases abruptly in going back into the hill from th~ outcrop. Stripping for small quantities of stone or mining from the outcrop is easy
at numerous points. Most of the stone is good surfacing material, and
a large part may be used as aggregate.
Extensive terrace-like areas on Indian Creek are' upheld by rock,
and in these the limestone is available .in large quantity by stripping.
To the east the Warsaw shale is -the underlying material, but farther
upstream higher beds appear. Probably the most valuable area for
quarrying the St. Louis is just south of the creek and east of the road
bridge near the south quarter-corner section 33, Farmington Town-
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ship. The following section may be seen in the south creek bank at this
point:
'6. Clay, glacial and residuaL_____________________________________ ______
5. Limestone, gray, hard, subcrystalline to granular texture, in somewhat
uneven beds, probably one bed when freshly exposed. Included are two
I-inch shale seams __________________________________________ -------__
4. Limestone, gray, hard, shaly, and possibly unsoul1d____________________
3. Limestone, gray, fine-grained, subconchoidal fracture, probably one bed
when unweathered. The lower surface is somewhat uneven ____________ ~
2. Shale, gray 'to drab, of different thicknesses to accommodate the uneven
lower surface of No. 3__________________.____________________________
1. Limestone, conglomeratic or brecciated, rudely stratified, both matrix and
included fragments hard, gray_______________________________________

Fr,:r,:T
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Limestone appears below No. 1 of this section near the bridge
just mentioned and again in the south creek bank in section 33. It is
brownish, magnesian, fairly hard, of granular to subcrystalline texture
and lies in massive and usually regular beds, though locally disturbed
or somewhat conglomeratic. This member has a thickness of 10 feet.
Numbers 3 and 5 of the section given are, as exposed, suitable for any
road or· concrete purpose, and Nos. 1 and 4 and the underlying magnesian limestone are usable for surfacing stone and probably for the
most part as aggregate also. A thickness of about 25 feet of rock is thus
available here. These beds apparently underlie some 25 acres of the
bench with 10 to 20 feet of overburden.
In a siin'ilar bench in NW! NE!, NE! NE!, and SEt NE! section
5, Farmington Township, an area of about 50 acres.is underlain by the
limestone at the top of the Ste. Genevieve, with 5 to 25 feet of overburden. Following is the section in and below the open quarry in
NW! NE! section 5:
12. Limestone, buff, weathered, rather sofL ____ _________________________ _
11. Limestone, gray, compact, hard, sound, usually fine-grained, in massive
and regular beds, with a few fossils _________________________________ _
, 10. Shale, calcareous, gray to drab, fossiliferous ____________ -'..: ___________ _
9. Limestone, hard, gray, wavy-bedded ______ __ _________________________ _
8. Not well exposed. Shale or soft sandstone ___________________________ _
7. Limestone, gray, hard, sound, crystalline, one strong even ledge, with
many foot
large_________________________________________________________
nodular masses of pink chert and crystalline calcite in the_
upper
6. aShale,
with below
a 3-inch
ledge of hard limestone near the top, and_
few calcareous,
thinner ledges
_________________________________________
5. Limestone, gray, hard, laminated, weathering to tqin plates ____________ _
4. Shale, calcareous ___________________________________________________ _
3. Limestone, gray, 'hard, sound, crystalline, in wavy beds, with the top
surface deeply ripple-marked ______________________ _________________ _
2. Shale, calcareous, with a 3-inch ledge of hard limestone in the middle __ _
1. Limestone, gray, hard, sound, crystalline, fossiliferous, in regular and
heavy
withCreek
two ________________________________________________
I-inch s~ams of shale. To bottom of exposure in the_ ·
bed ofbeds
Indian
~
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The beds up to and including No.7 are referred to the Upper St. Louis
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and those above to the Ste. Genevieve. The similarity of No.1 to No.
5 of the preceding section is apparent. The quarry face includes Nos.
11 and 12, though No. 12 is usually removed with the overburden.
Numbers 1, 3, 7,9, and 11 are of good quality for surfacing or aggregate. After No. 11 is quarried, it may prove worth while t'o strip off
Nos. 8, 9, and 10, then 'to quarry No.7, then to strip off Nos. 2 to 6
inclusive, and then to quarry No. 1 and such beds below it as are
usable. If these lower beds are similar to those below No. 5 of the
preceding section, this lower lift might be made to furnish a large
quantity of stone.
A crushing and screening plant was operated in 1930 at this point
by the Des Moines Valley Stone Co., ,but in 1931 and 1932 the work
has been carried on only at infrequent intervals. The rock is drilled
by air drills, blasted down, and loaded by hand on small horse-drawn
carts which dump to larger cars through a trap in the quarry floor.
These are pulled by cable up an incline across the creek to the north
and into the hopper that feeds the primary crusher. The primary crusher is of the gyratory ,type. Rock is elevated from it to the cylindrical
revolving screens, and the 'oversize is returned to a gyratory secondary
crusher and thence again to the elevator and screen. The plant is electrically operated, and its capacity is about 25 tons per hour. A spur
track connects it with the Chicago Burlington & Quincy railroad.
The Mississippian beds do not ~ppear on Indian Creek farther upstream than this point.
In 193i 'a I-foot ledge of very hard sandstone of Pennsylvanian age
was quarried for riprap in a small way in SWi NWi section 2, Farmington Township, but this is unavailable at anyone point except in
very small quantity.
Bonaparte Area. - The Mississippian rocks are abundantly and well
exposed in the bluffs bordering the Des Moines ~iver valley and the
lower courses of its tributaries, appearing in "alleys of Reed and
Coates Creeks as much as three miles back from the main stream. The
lower part of the bluffs is made up of the Keokuk limestone, which is
here available for quarrying in limited quantity at a ,few, points, especially in Wi section 8, and SWi section 17, Bonaparte Township. The
rock is similar to that east of Bentonsport, which will be described
later. The Warsaw and Spergen are not well exposed and may here be
somewhat thinner than elsewhere. The, most important outcrops are of
the St. Louis in the middle bluffs and the' Ste. Genevieve higher up.
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Van Tuyl 69 has made careful studies of the St. Louis and Ste. Genevieve formations in this locality, especially along Reed Creek. The
following is condensed and adapted from his section west of the center
of the north line of section 14, Bonaparte Township:
7. Limestone, light gray, compact to subcrystalline, some layers very finegrained; layers 1 inch to H feet thick, separated by thin shaly partings.
The upper 12 feet is pure, hard, and sound, the lower part shaly and
unsound, grading into the member below______________________________
6. Shale, bluish, argillaceous to caJcareous______________________________
5,. partings
Limestone,
light gray, compact, in thin irregular layers with shaly
____________________________________________________________
4. Sandstone, bluish, fine-grained, soft, with a thin bed of limestone in the
lower part and with pebbles and fragments of limestone and cherL______
3. Limestone, buff, magnesian, massive, with small scattered sand grains____
2. Limestone, compact, buff to gray, slightly disturbed but not cpnglomeratic
1. lower
Limestone,
magnesian, mashed and deformed, shaly in the
part brownish,
_________________________________________________________

2H
3-6

!
%
9
9
28

Numbers 1,2, and 3 are referred by Van Tuyl to the St. Louis and the
upper members to the Ste. Genevieve. The upper 12 feet of No. 7 is
the only zone of unquestioned quality for aggregate, though parts of
the St. Louis limestones are probably suitable. All except Nos. 4 and 6,
and possibly the lower parts of Nos. 1 and 7, may be used for road
surfacing. At this particular point the bluff rises steeply above the
exposure, and very little stone is available by stripping, but to the
north, in SEt SWt SWt section 11, bed No.7 of this section underlies
an area of about 5 acres with a maximum overburden of not over 15
feet. At this point the sandstone equivalent to Bed No. 4 has a thick, ness of about 30 feet, and the limestones beneath it are thus available
only by mining. Moderate quantities are available for quarrying farther north in section 11 at other exposures of the Ste. Genevieve . .
The following is the , succession of the Ste. Genevieve limestones
along Slaughter's Branch in NEt NEt section 22, Bonaparte Township:
FEET

4. Limestone, hard, sound, gray, compact, fine-grained ____ ~ _______________ 3 (App.)
3. Not well exposed. Probably shale or shaly limestone_____________ __ ___
6
2. Limestone, gray, compact, hard, fine-grained. The upper part is in massive and regular beds separated by thin fossiliferous shale partings, but
15
the lower two or three feet is shaly and irregularly bedded____________
1. Shale or sandstone _____ ________________________________ ____ ___ ___ __ __

At this point rather large quantities of limestone are available with
moderate stripping by working along the edge of the bluff east and
north of a small abandoned quarry opening.
69 Van Tuyl, F . M., The Stratigraphy of the Mississippian Formations in Iowa : Iowa Geolog.
ical Survey, Vol. XXX, pp. 254 and 291, 1921·22.
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The following section is generally in the bluffs on both sides of Coates
Creek in sections 29 and 32, Harrisburg Township:
4. Limestone, light gray, evenly bedded, fine-grained, hard, mostly sound,
nonfossiliferous. As a result of post-St. Louis erosion, the upper part of
this member seems to be locally missing_______________________________ 11-15
3. An extremely irregular zone, consisting chiefly of limestone, gray or
brown, irregularly and unevenly bedded or locally conglomeratic, with
minor amounts of shale or soft shaly limestone, abouL________________
8
2. Shale or shaly limestone, drab________________________________________ 2-5
1. Limestone, brown, granular, medium hard, sound, rather heavily and
somewhat unevenly bedded-__________________________________________ 10

These beds are all referred to the St. Louis. No. 4 has been quarried
in a small way at several points and is still available in rather large
areas with 10 or 15 feet maximum depth of stripping. It is. suitable for
surfacing work, and in the most part, for aggregate. Numbers 1 and 3
may also be used for road surfacing. Favorable locations for quarrying
are in NEi SWi section 29, NWi NEi section 32, south of center
SWi secti~n 32, and one-fourth mile south of center section 32.
The three preceding sections are typical of the St. Louis and Ste.
Genevieve limestones in the vicinity of Bonaparte, but these locations
are by no means the only ones where rock might be obtained. Outcroppings are abundant on both sides of the river, and quarrying for
limited quantity is easy at numerous points. At some locations, as in
sectiop,s 29 and 32, Harrisburg Township, or Wi NWi section 23,
Bonaparte Township, the Ste. Genevieve is missing (probably as a
result of pre-Pennsylvanian erosion), and the St. Louis forms the top
of the rock exposure.

Bentonsport Area. - Just east of Bentonsport, the whole thickness
of the Keokuk limestone is well exposed in the north ba!lk of the river.
The following section is obtained by combining two. detailed sections
at and east of Bentonsport with Van Tuyl's general section at Ben.,.
tonsport and vicinity: 70
11. portions
Limestone,
shaly limestone, and shale, interbedded in about equal pro_____________

8

10. Limestone, shaly or calcareous shale__________________________________
9. Limestone, gray, coarse-grained, hard and sound, one bed, with little or
no chert, very persistenL_________________ ___________________________
8. Shale or shaly limestone_____________________________________________
7. A somewhat variable zone, usually consisting principally of massive hard
and sound limestones, separated by thin shaly members___________ _____
6. Limestone, partly sound and partly unsound_________________ __________
5. . A zone very similar to that above, but with a greater proportion of hard
and sound stone. Chert is usually present in moderate quantity__________
4. Shale, locally becoming a shaly limestone____________________________

5

~ ________________________ ______ ________________

3
1
10
5
9
5

70 Van Tuyl, F. M., The Stratigraphy of the Mississippian Formations in Iowa : Iowa Geological
.
Survey, Vol. XXX. p. 169, 1921·22.
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3. Limestone, hard and sound, chetty___________________________________
2. Limestone, shaly" and locally, shale__________________________________
1. Limestone and chert, the latter constituting 25 to 50 percent of the whole.
The limestone is hard and usual1y sound, but the chert shows rather poor
resistance to weathering. Many of the lower beds are strongly crinoidal,
and the passage into the Burlington limestone beneath is indistincL ____ -'

3,3,
16

Numbers 1,2, and 3, and possibly also 4 and 5, may be referred to the
Montrose chert member and the remainder to the Keokuk limestone
proper. Though this section is rather generalized, the differences in
character of these beds make it impossible to give any more details
"
which can be depended upon throughout the area.
These beds are well exposed for a few miles along the ' Des Moines
and the lower courses of its tribut~ries (especially Bear Creek) in this
vicinity. A few quarries have been opened in the past, and a large part
of the stone available by stripping has been removed. No point is
known where a quantity sufficient to support a permanent concrete
aggregate plant is obtainable by stripping, although mining from the
outcrop might prove practicable. The horizon of greatest value for road
or concrete work is that represented by Nos. 7 to 9 of the General
Section. At a point one-half mile east of the Bentonsport depot this
zone has a thickness of 14 feet, 2 inches, of which about .12 feet is stone
suitable for aggregate. The bottom of the Keokuk limestone is here
about six feet above low water level in Des Moines River.
The Warsaw and Spergen formations are usually present above the
Keokuk in these bluffs, and farther back the St. Louis appears in many
places. Most of the exposures show the Spergen or Lower St. Louis
beds. The following section, obtained by Beyer 71 in quarries which
were formerly operated in NW! NWt section 11, Henry Township, is
typical:
' 7.
,6.
5.
4.

Drift, sand, and graveL_____________________________________________
Blue-gray "Soapstone" shale, with thin limestone layers in lower portion
Arenaceous limestone, light brown to bluish _________ ~________________
Sandy_______________________________________________________________
blue magnesian limestone, a solid ledge, with some chert near the
base

3. Limestone irregularly bedded; gray to blue, coarse-grained, fossiliferous__
2. "Soapstone," containing chert, to water in creek_______________________
1. White limestone, reported to unknown depth__________________________

F~~T

2i-10
6
2i
5
5+

Ii
Ii

Much of this rock is rather soft for use as aggregate but all except beds
Nos. 2 and 6 probably are satisfactory surfacing material. Here, and
at numerous other points. in the higher bluffs in this locality, similar
stone is available in limited quantity with moderate stripping, or in
larger quantity by 'mining.
J

71 Beyer, S. W., and Williams, I . A., Geology of Iowa Quarry Products: Iowa Geological Sur·
vey, Vol. XVII, p. 451, 1906.
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Keosauqua - Mt. Zion Area. - At the mouth of Rock Creek, in
NWi section 21, Washington Township, the top of the Keokuk lime'stone lies at river level, and upstream from th"is point it appears only
in a very limited exposure low in the bank near Kilbourne. A number
of quarries have been operated in this locality in past years, but none in
recent years. The following section, condensed from one taken by Van
Tuyl at and near .a n abandoned quarry at the mouth of Rock Creek,72
shows the character of the St. Louis and Ste. Genevieve formations:
9. Limestone, gray, fine-grained_________________ ________________________
8. Sandstone, fine-grained, massive, more calcareous and approaching brecciated limestone locally in the upper parL __________"____ _______________
7. Limestone, gray, compact, fine-grained, brecciated___________________ __
6. part
Sandstone,
soft, fine-grained, bluish, with some limestone in the lower
_________________________
~

5.
4.
3.
2.
1.

Limestone,
Limestone,
Limestone,
Limestone,
Sandstone,

_________

_

____________________________

buff, magnesian, brecciated________________________________
buff, magnesian, massive__________________________________
compact, gray, with shaly seams__ _________________________
buff to bluish, mostly magnesian, compact, tough____________
fine-grained, bluish, calcareous. Exposed___________________

FEET

7t

lU

5-8
2
8-12

7-8i
2
9
5

Numbers 8 and 9 represent the Ste. Genevieve, and the remainder
belongs to the St. L0uis. All except Nos. 1, 6, and 8 are satisfactory
as surfacing "material, and a major part of them is suitable for aggregate. At this and other points in the vicinity, moderate quantities are
available by stripping and larger quantities by mining.
A number of quarries hav~ been operated just northeast and east of
Keosauqua. The face of an old quarry in NWi NEi section 36, Van
Buren Township, shows 11 to 12 feet of hard gray massive limestone;
this is underlain by 15 feet of very irregular conglomeratic stone with a
wide range in character and containing lenses and pockets of sandstone
and green shale. The stone is available by stripping along both
sides of the creek here over an area including at least five acres. Only
the upper member is suitable for aggregate though both might be
used for road surfacing. Similar stone is exposed and may be quarried
in moderate quantity in Nt Nt section 31, Van Buren Township
(T. 69, R. 9), and again in SWi section 3l.
Exposures are numerous, and rock has been quarried at intervals on
the south side of the river south and southwest of Keosauqua. The
outcropping beds include the Ste. Genevieve and the upper part of the
St. Louis. At the top is a light gray fine-grained limestone having
various thick"nesses up to about 12 feet. Below this the exposed strata
72 Van Tuyl, F . M;.,., The Stratigraphy of the Mississippian Formations in Iowa: Iowa GeoloJ ical Survey, Vol. XX-h., p. 258, 1921-22.
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are principally Qf soft yellowish fine-grai~ed sandstone, 'which locally
contains irregular le!1se~ or beds of limestone with a maximum thickness of a few feet. The total thickness of the sandstone formation is
15 to 25 feet. The principal quarries were in NWi NEi section 1,
SEi NWi section 1, and SEi SEi section 2, all of township 68 N.,
range 10 W. Limited quantities of the upper limestone are available at
several points in the locality, and all of this stone is suitable for any
road or concrete purpose.
Pittsburgh-Chequest Area. - Mississippian rocks appear along Chequest Creek from its mouth at Pittsburg as far west as section 18,
Che<Luest Township. However, the most easily workable deposits are
to the east, in Van Buren Township. Following is' Van Tuyl's section 78 near the mouth of Chequest Creek (NEi SWi section 27, Van
Buren Township) :
FEET

6. Limestone, gray, slightly brecciated __________________ ______ __________ _
n
5. Sandstone, massive, fine-grained, bluish, weathers yellowish, with a few
blocks of compact gray limestone ___________________________ __-------- 6-1!
4. Limestone, compact, gray, locally disturbed ______ ______ ___________ ~__ _ _ 1-3!
3. Sandstone, massive, bluish, locally with limestone pebbles______________ 3-7
2. Limestone, fine-grained, gray, rather soft, massive, with occasional small
dark-colored rounded chert concretions, locally ~lightly brecciated; tends
to flake off parallel to the face of the bluff and may be unsound _______ _
8!
1. Sandstone, fine-grained, bluish, soft, some layers ca1careous ____________ _
2

Number 6 corresponds to the limestone south of Keosauqua, while the
lower beds are evidently the equivalents of the underlying sandstone.
Number 6 is the only bed of value for road or concrete work, and it is
available in this locality only in limited quantity.
Farther west along Chequest Creek the beds of the Upper St. Louis
again are hard and durable. There are good exposures and several old
quarries in sections 18 and 20, Van Buren Township (T. 69, R. 10).
The following section is a composite record of five core drill holes put
down' in 1927 in SEi 'NWi sectio~ 20, for the Cheque'st Quarry Co.,
the record being furnished by W . G. Osborn of Keosauq\1a, Consulting Geologist for the company.
7.
6.
5.
4.

Clay, glacial and residual, with some graveL _____________ _____ _______ _
Limestone, fine-grained, gray, interbedded with shale _________________ _
Sandstone, buff, ranging locally to sandy shale __ _____________________ _
Limestone, light 'gray, hard, sound, texture granular to subcrystalline,
somewhat unevenly bedded but mostly massive ____________ ___________ _
3. Limestone, gray, hard, fine-grained, subconchoidal fradure _______ _____ _
2. Limestone, conglomeratic, mostly ha'rd and apparently sound, but locally
containing small seams and pockets of green shale, or passing into a

FEET

5-25
0-3
0-,9

7-19
2HO

78 Van Tuyl, F . M . The Strati~raphy of the Mississippian Formations in Iowa, I owa Geological
Survey, Vol. XXX, p. 262, 1921 ·22.
'

DOUDS-SELMA AREA
rather soft yellow shaly limestone ___________ _-"___ ___________________
. 1. Limestone, gray to buff, granular texture, fairly nard, in regular and
very heavy beds; dolomitic, and usually showing a porous texture______

253
21-4
22-24

\

Numbers 5 and 6 represent the Ste. Genevieve and the lower members
the St. LOllis. In one hole the drill found below No. 1 a thickne~s of 61
feet of shales and thin limestones, which evidently represent the Warsaw, and 52 feet of cherty limestone with beds of shale, which represent the Keokuk. All but Nos. 5 and 7 of th.e section given are suitable
for surfacing material, and Nos. 3 and 4, and possibly also a part of
Nos. 1, 2, and 6, are satisfactory for concrete aggregate. These beds
are available by stripping in fairly large C:\reas along both sides of
Price Creek. Quarrying has been carried on at thi~ point and
also east of center section 20 and in NWt SEt section 18, at which
points also more rock is available. Other possible quarry sites exist
along Chequest Creek to the east and west of this locality.

Kilboztrne Area. - Near the mouth of Lick Creek the top. of the
Keokuk limestone is three feet above water. Above it is some 43 feet
of Warsaw and Spergen strata, which are overlain by the St. Louis
and ·Ste. Genevieve limestones. The following is Van Tuyl's section
of these two latter formations at this point : 74
5. Slope, strewn with blocks of Iimestone_____________ __________________
4. , Limestone, gray, resting on the uneven surface of the bed below________
3. Limestone, granular to compact, thin-bedded, much fractured; contact
with bed below irregular ______________________________ ______________
2. Limestdne, dense, compact, gray, brecciated, resting on the irregular
surface of the bed beneath_________________________ _____ _____________
1. Limestone, buff, magn~sian, massive. Exposed _____________________ ..:___

FEET

5
3

6-81

3,-81
16;

These beds are for the most part suitable for crushing for any road or
concrete work. Limited amounts are available by stripping, or almost any quantity by mining, in Et Et section 12, township 69, range
10; Wt section 1, township 69, range 10; and SWt and NEt section
36, township 70, range 10.

Douds-Selma Area. - To the west the beds of the St. Louis maintain the good quality observed at Kilbourne and also show a somewhat
greater thickness. Upstream they lie lower and lower, and at the quarry
one mile east of Douds the division between Lower and Upper ·St.
Louis is at the river level. The Mississippian appears naturally above
Selma only in the bed of the river. In general, the St. Louis is overlain
throughout this area by sandstone and limestone of Ste. Genevieve age,
74 Van Tuyl, F. M., The Stratigraphy of the Mississippian Formations in Iowa : I owa Geological
Survey, Vol. X~X , p. 262, 192I·22.
.

"
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and that by Pennsylvanian strata. Thus, only small quantities are available at any point by stripping, though exposures ' are numerous and
quarrying on a small scale is easy at several points on both sides of
the river. Large quantities are easily obtainable by mining.
The following section, at the quarry of the Douds Stone Co. in section 25, Village Township, is typical of the Mississippian in this area :
F EET

10. Limestone, light gray, weathers white, hard and sound, fine-grained,
much weathered. Visible at only one point, at the extreme top of the
1-6
quarry' face ____ ~- --------------------------------------------- - --__
. 9. Sandstone, generally soft, but locally well indurated. Mostly drab in
color. Included in it are a few thin beds or lenses of gray sandy limestone. Shows a noticeable northward dip __ ____________________________ 8(App.)
8. Limestone, light gray, medium to fine of grain, in fairly . regular and
. heavy beds, hard, tough and sound. This member shows slight undula6-10
tions and a general dip to the north. Its greatest thickness is to the south
7. Principally"a drab calcareous shale, which locally includes a thin bed of
limestone and one of sandstone in its lower portion. At a few points the
shale disappears entirely, being replaced by limestone. The greatest thickness is to the south, so that the lower surface of it is nearly level, though
slightly irregular _____________________________ ______________________
3-6
6. Limestone. For the most part it is similar to the stone in No.8, but
locally the thickening of the member below reduces it to almost zero ____ 9(App.)
gray fine-grained
5. Limestone, brecciated. The' included fragments are
. hard and sound nonmagnesian limestone, ' of angular shape and all sizes
up to one foot or more. The matrix is for the most part fine-grained gray
limestone, much of it ' slightly darker than the fragments. Thin veins of
green clay or soft shale run in all directions through the matrix and
locally thicken up so as to become small pockets. In places this member
.shows undulating shattered beds, whose fragments preserve nearly their
original position, but elsewhere it is a massive unstratified breccia. It is
- estimated that about 90 percent of the stone is suitable for concrete
aggregate. At the bottom of this member is a well-defined though slightly
undulating line of division___________________ _____ ___ ________________
9- 16
4. Limestone, grayish brown, subcrystalline texture, hard, sound and tough,
magnesian, in regular and heavy beds. The contact with the member
above is somewhat irregular, though plainly marked, and suggests disconformi~y as a rellult of contemporaneous erosion. In the lower half of
the member are numerous well-rounded chert or flint nodules, commonly
six inches or less in diameter, and a few very thin discontinuous bands 'of
chert. The total chert content probably does not exceed 5 percent__ _____ 12,
3. This consists of a bed of silica sand grains, about 1/50 inch in diameter,
in a matrix of light gray fine-grained hard and sound limestone. The
silica content is estimated at 30 percent. No· definite bedding plane exists
between this and the member above. The rock is massive and regularly
b~dded and in places shows a distinct banded appearance______ ___ ____ _
2. Limestone, light gray, fairly hard, and may be sound, with two or more
,
very thin continuous or nearly continuous seams' of dark colored shale__
1. Limestone, gray with a brownish tinge, slightly magnesian, mediumgrained, subcrystalline texture, hard, sound, and tough, in regular and
heavy beds. To the present bottom of the quarry pit___ ______ _____ ______
5!

a

4,

Numbers 1 to 4 inclusive of this section represent the Lower St. Louis,
Nos. 5- t6 8 inclusive the Upper St. Louis, and Nos. 9 and 10 the Ste.
Genevieve. Excavation in ' the .bottom of the quarry pit shows that
below No. 1 lie dark colored calcareous shales or shaly limestones,
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evidently representing the Spergen or Warsaw. All but Nos. 7 .~nd 9
of this section are or can be used for aggregate or surfacing.
This site was originally worked by stripping, but, as the inferior
character of much of the upper stone became apparent, stripping was
abandoned. The rock is now mined from several entries .leading out
from the quarry pit at various levels up to the middle of Bed No.6,
the upper half of No. 6 being left as a roof for the highest entry. The
primary crusher is in the quarry pit, and rock is fed to it from a floor
at the le~el of the middle of Bed No.4. Rock is loaded by hand on
smaI1 cars, which from the upper entries are pushed to the crusher ·
feeding floor, and from the lower entries are elevated by derrick to that
floor. The rock is raised from the primary crusher by bucKet belt elevator to the screening and recrushing plant, which ·is built above the
track level. Track level is at the top of Bed No. 8 of the section. Vibratbr screens are used for sizing. The plant is operated by electricity, and
its' capacity is about 40 tons per hour. It has connection with the Rock

F,G. 12. -

Douds Stone Co., at Douds, Iowa. General view of the crushing and screening plant.
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FIG. B. -
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Douds Stone Co. , Douds, Iowa. View of the quarry pit, showing tunnel openings.

Island Ry. Figures 12 and 13 are general views of the quarry plant
and pit. The wall around the top of the quarry pit is high eriough to
keep out surface water, and the amount of ground water which leaks
in is small. The quantity of rock available by mining is obviously very
large.
Cedar Creek Area. - A general section for the exposures in the
north part of Cedar Township is about as follows:
4. Limestone, in beds of various thicknesses up to 8 feet, separated by thinner
beds of shale or sandstone. The limestone is light gray in color, usual1y
rather fine-grained, hard, and sound. Thickness is as given, except where
reduced by post-Mississippian erosion________________ ___ ______________ 10-15
3. This zone consists chiefly of soft sandstone, with which may be irregularly
interbedded light-gray hard limestone or drab calcareous shale________ 15
2. Limestone, fine to coarse texture, locally granular or sandy, gray in
color,
massive, ______________________________________________________
sound, hard except for local zones or beds of soft gran-- 15-20
ular material
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1. Limestone, drab to brown, magnesian, mostly sound, not very hard, gran. ular to subcrystalline texture. Exposed_~ _______________ :.._____________ 10

The nature of these beds suggests the reference of Nos .. 1 and.2 to
the St. Louis and Nos. 3 and 4 to the Ste. Genevieve. The lower members appear only in the lower slopes' along Cedar Creek in sections 1,
2, 3, and 12. The upper members are in the higher slopes and, appearing along many of the small tributary creeks, are the ones most commonly found available. Typical exposures and possible quarry sites are
as follows: south of northeast corner section 9, on both sides of a small
tributary of Summer Creek; SEi NEi section 4, south bank of Cedar
Creek; south of north quart~r-corner section 3, south bank of Cedar
Creek; i mile east of center section 3, along a small east-flowing branch;
Nf SEi SEi section 3, south of Cedar Creek; Sf Sf section 2, slopes
south of. Cedar Creek; and i mile south of center section 13, slopes
north of Rock Creek. Other possible quarry sites are available in the
same locality. At any of these points, a limited quantity of surfacing
material can be quarried with little difficulty, though stripping is in
some"places rather heavy. A major portion of the limestone is also suitable for concrete aggregate.
.
Sand and Gravel

. Glacial gravels are present in small quantity at numerous points in
this county as in the other counties of southern Iowa. However, on
account of the easy availability of road or concrete materials in the
stream gravels or the limeston~ beds of the county, no careful survey of
upland gravel deposits has been made. The only one known at present
is near center SWi section 29, Van Buren Township (T. 69, R. 9),.
which may contain 1,000 <;ubic yards or more. The position of this
gravel suggests that it may be a terrace deposit, but the nature of the
materiai shows its glacial origin.
.
. In the channel of Des Moines River are bars of sand and gravel,
s:ome of considerable size. Most of these are located near Keosauqua,
where the river has had more opportunity to develop the meanders
which are necessary .for the formation of bar deposits. Smaller deposits
are formed at the mouths of tributary creeks at other points, much
of the material having originated from the tributary rather than from
the main stream. A survey of the Des Moines River channel shows the
following bars of importance:
NEi N.Ei sec. 11 and NWi NW! :Long low .bar on south bank
sec. 12, Van Buren Twp.
shows principally sand
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Si sec. 34, T. 69, R. 10; NEt sec.
3, Ni sec. 2, and NWlNWt sec.
1, T. 68, R. 10

N.of center sec. 31, T . 69, R. 9,
Van Buren Twp.
NWt sec. 32, and most of sec. 29,
T. 69, R. .9 ;Van Buren Twp.
SEt sec. 20, and NWt SWi sec.
21, Henry Twp.
SWi SEt sec. 21, Henry Twp.
SWi SWt sec. 27, and NWt
NW i sec. 34, Washington Twp.
NEt SEt SEi sec. 34, Washington Twp.
Near S. quarter-corner sec. 8,
Bonaparte Twp.
NWt NWt sec. 16, Bonaparte
Twp.
NWt SWt sec. 15, Bonaparte
Twp.
NWt SEt sec. 15, Bonaparte
Twp.
NW t NW t sec. 26, Farmingtoq.
Twp.
N. of center NvVi sec. 35, Farmington Twp.
SEi SWt sec. 3S and NWt NEt
.sec. 2, Farmington Twp.

Continuous bar around inside of
bend, 50 to 150 feet wide, and 1
foot to 2 feet above low water
level, shows principally gravel,
which has been prospected in three
places and found to be available
to the amount of 31,000 cubic
yards or more
Bar on south bank prospected and
found to contain 50,000 cubic
yards of gravel
Bar on west bank shows gravel in
the upstream end and sand below,
covers about 15 ' acres and rises 2
to 3 feet above low water level
lO-acre bar on south bank shows
fine gravel at upper end, grading
into sand below
Bar on south bank, 3 or 4 acres,
all sand
5-acre bar on east bank, three feet
above low water level, all gravel
and coarse sand
2-acre bar of coarse sand on north
bank
I-acre bar· of coarse gravel, three
feet above low water level, in
north bank
Small shallow bar of gravel and
broken stone at mouth of creek in
north bank
2-acre bar of sand with some veins
of gravel, on west bank
Small shallow bar of coarse gravel
and broken rock at mouth of Reed
Creek
I-acre bar on west bank at mouth
of creek, mostly sand
2-acre bar of coarse gravel on east
bank, probably not far down to
solid rock
lO-acre b~r in west bank, nearly
<ill sand, much of which is very
fine
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NWt N\:vt sec. 12, Farmington Bar on east bank covers three
Twp.
acres and contains coarse sand.
The material in these bars is usually clean and well-sorted and may
ordinarily be used for aggregate or, if coarse enough, for surfacing
work.
Many of the small streams of the county, especially those of high
gradient, are actively cutting in the drift or the bedrock and carry
considerable amounts of sand, gravel, and broken rock fragments,
which are deposited at favorable points along their courses. Most of
these deposits are small, but along the larger streams, such as Lick
Creek, Coates Creek, and others, they are large enough to be worth
developing. A deposit of this kind on. Lick Creek north, of center section 36, Lick Creek Township, has been found to contain about 400
cubic yards of such material, and one on Coates Creek in SWt S\Vt
section 5, Bonaparte Township, has been found to contain about 3,300
cubic yards. This material is of good quality for road surfacing, but
only a little is clean enough or well enough assorted to be of value as
aggregate.
A few terrace deposits of sand or gravel are present in the Des
Moines River valley. A terrace at the southeast corner of Farmington
has an area of about 10 acrek apd is underlain by five feet of gravel,
with at l,east 15 feet of coarse sand below. The deposit has be.en '
worked in a small way at vario)ls times, but the bulk of the material: is
still there. Development is difficult on account of the presence of permanent improvements on the ~tract. A terrace area of 50 acres in. the
NWt section 12, Farmington ' Township, has been prospected and
found to be underlain by apout 1,100,000 cubic yards of gravel and
200,000 cubic yards of sand, under some 450,000 cubic yards of stripping. This material is suitable for road surfacing work if the oversize
is' crushed, and most of it may be used with satisfaction in concrete.
The prominent terraces in the Keosauqua oxbow an~a have been investigated but have not been found to contain any amount of available
gravel.
Alluvial deposits in the southern and southwestern parts of the
county, along Indian Creek and Fox and Little Fox Rivers, consist
almost entirely of silt or fine sand.
WAPELLO COUNTY

The Ste. Genevieve fO,rmation is exposed at intervals near Des
Moines River and underlies the whole of the county. The combined

2W
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thickness of exposed beds referable to it is about 40 feet. In most of the
county it is overlain by strata of the lower (Cherokee) stage of the
Des Moines series; which have a thickness in places of 200 feet or more.
Upon these strata is a mantle composed of two glacial drift sheets, the
Nebraskan below and the Kansan above. The former is definitely expo~ed in few places, but its pres~nce may be inferred from well records
and from outcrops in adjoining counties. The thickness of drift ranges
from 0 up to perhaps as much as 200 feet, but at few points is it more
than 125 feet. A veneer of post-Kansan loess covers the drift in depths
up to about 10 feet, but in the rougher areas near the larger streams
it has been for the most part removed by recent erosion. Alluvial deposits are abundant in the valleys of Des Moines River and a few of
its tributaries.
IowA
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LIMESTONE IN WAPELLO COUNTY

Limestone

Definite outcrops of the Mississippian strata are c6nhned to the
valleys of Des Moines River and the lower courses of its tributaries
from Eddyville to Ottumwa, though at many points nea~ Cliffland, and
again above and below E ldon, the river bed seems to be o~ solid lime':'
stone that is probably of Mississippian age. All of the exposures may
be referred to the Ste. Genevieve formation. The followihg is adapted
from a general section given by Leonard: 75
6.
5.
4.
3.

Limestone, gray, hard_______________________________________________
Marly shale ·________________________________________________________
Limestone ________________ ___________________________ ______
Marly shale ______ ________________________________________
~________

~

~________

2. Limestone, light gray, hard, fine-grained, for the most part sound, but
with some marly unsound zones, heavy-bedded, fossiliferous___________
1. Sandstone, yellowish, fine-grained, mostly sofL________________________

FEET

1-6
2

!-1
3

5-11

6+

Number 1 is too soft to be usej for aggregate bUt locally it is well
enough indurated to be crushed and used for surfacing material. Number 2, except for the marly unsound zones, is suitable for any road or
concrete purpose; Number 6 likewise is of good quality but in natural
exposures is commonly less than two feet thick. Usually where No.2
is exposed, the beds above are present at or just back of the face, making quarrying by stripping very difficult. On account of the thinness
of the ledge, part of which must be left as a roof, mining also is difticult.
At the face of the Lafferty qu~rry, now abandoned, west of cel;lter
section 7, Columbia Township, No.6 is 1 foot thick; Nos. 3 to 5 have
a total thickness of 8 feet;' and No.2 is 10 feet thick, about 10 percent
of this bed being marly or shaly and unsound. The quarry has now
been worked to a point where overburden is more than 10 feet thick,
and further extension is thus difficult. Core drillings here in 1920 by
the Marquette Cement Co. show No. 2 to be 11 feet thick and No. 1
to be 9i feet thick or more.
The river bluff in SEi section 7, shows beds Nos. 1 to 5 inclusive;
above them lies 50 feet or more of Pennsylvanian beds, which are principally soft sandstone. Bed No.2 is 10 feet'thick. Practically nothing
is available in the river bluff, though limited quantities ate obtainable
along small creeks tributary from the west.
A number of exposures and .several old quarries are present on
Avery.Creek between Chillicothe and Dudley. Bed No.2 of the general
75

Leonard, A. G., Geology of Wapello Couniy; Iowa Geological Survey, Vol. XII, p. 459, 1901.
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section is seen in various thicknesses up to 10 feet, commonly with
5 to 15 percent of shaly unsound material. In most cases all of the rock
under moderate stripping has been removed. However, an area of 2 or .
3 acres is available in SEl SEi section 26, Cass Township, and an
area of 1 or 2 acres in NW i NWi section 34 might be worked. It is
possible that systematic search through, sections 27 and 33, Columbia
Township, and section 34, Cass Township, would disclose other areas,
though it is doubtful if any stone is available with less than 10 feet of
overburden. At" other exposures on South Avery Creek, in sections 35
and 2, Cass Township, the rock has not been so extensively quarried
and is, therefore, more easily obtainable. Number 2 of the general section has a thickness of 6i feet.
The Ste. Genevieve is exposed in the east part of Columbia Township in the beds or lower banks of some of the slnall creeks tributary
to Des Moines River from the north. Only small quantities are available under less than 10 feet 6f overburden.
Similar beds outcrop and have been quarried in a small way in S\Vi
section 9, and SEi section 8, Cass Township, but the exposures now
show overburden increasing rather abruptly from a minimum of about'
nine feet.
Quarrying has been carried on in the bluff south of Bear Creek in
SWi section 23, Center Township (T. 72, R. 14). The workings are
now abandoned, and the ledges are entirely obscured by slumping. It
appears that only small quantities <!-re still available. Other quarries
were formerly worked on Harrow's Branch in Ottumwa (SWi sec.
13, T. 72, R. 14), but these are filled up by wash of. the overlying
materials, and it is obvious that little or nothing further can be obtained
at reasonable cost.
.
A low benchlike area south of Sugar Creek near northwest co'm er
section 3'3, township 72, range 13, shows the upper five feet of Bed
No.2 of the general section with about six feet of overburden. If this
member has its full normal thickness of 10 feet, which, judging from
exposures iri the creek bed, is believed to be the case, it is available for
quarrying over an extensive area.
. Much of the bed of Des 'Moines River at Ottumwa lies on solid
limestone, which at intervals has been quarried in a small way in times
of low water. The thickness of the bed is unknown, but its quality is
probably good. A similar situation exists in the river bed below Eldon.
Most of the limestones of Penn~ylvanian age are thin, the greatest
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known thickness being about four feet for the. black limestone ~boye
the coal near Laddsdale. None of these limestones is' known to be available anywhere in this county.
Sandstone

In the vicinity of Clifflandlarge quantities of sandstone of Penn~
sylvanian age are available. However, the sandstone is too soft to be
of value for crushing and too fine-grained to be broken down and used
as sand, unless possibly in the finer part of an asphaltic aggregate.
Mine Shale

For many years' coal has been mined in Wapello County. Most of
the large-scale mining has been in three localities, near Kirkville, neat
and north of Ottumwa, and west of Eldon. In addition, a mine has been
worked at Willard.
The largest mines at Kirkville were located in NEi section 18, and in
NWi section 16, Richland Township.
.
Near Ottumwa, mines were located at Keb (sec. 34, Richland Twp.) ;
and in SEt SWi section 1, center section 2, and SWi SEi 'section
11, all of Center Township.
.
Mines at LaddsdaJe · were located in the south part of sections 31
and 32, Washington Township.
Road surfacing material is available at any of these locations though
definite information as to quantity and quality is lacking.
The dump at the old Willard mine in NWi NWi section 33, Polk
Township, contains about 20,000 c~bic yards of material, most of
which, however, is poorly burned.
Sand and Gravel

Deposits of sand or gravel within the body of the glacial till are not
definitely known to exist within the county, but it is likely that a
careful survey would disclose supplies of that type. Certain sand and
gravel deposits are reported as occurring between the glacial drift and
the underlying Des Moines shales, and the following is quoted ftom
Leonard's description of them: 76
"; .. In the NWt of the NWt of section 6, Cass Township, along a tributary of South Avery Creek - the black shales are overlain by a very
ferruginous gravel and coarse, cross-bedded sand. In places the iron is so
76 Leonard, A. G., Geology of Wapello County : Iowa Geological Survey, Vol. XII, p. 474, 1901.
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abundant as to form a cementing material for the constituent particles and
a firm conglomerate or coarse sandstone is formed. ~ On North Avery
Creek, in the Swt of section 26, the ferruginous gravel is again exposed
at the base of the drift, which here has a thickness of six to fifteen feet.
Still another locality where this deposit occurs is on the Des Moines River
just above Eldon. The gravel and sand here have a thickness of ten feet;
they rest on the shales of the Coal Measures and are ' overlain by fifty feet
of drift. - The age of 'these gravels may be either Aftonian or Kansan.
Their presence at 'the base of the Kansan Drift" ' f~om which they are not'
separated by any dividing line, makes it seem quite probable that they
belong with that drift sheet, thOl.\gh this could not be determined with
certainty."
Alluvial sand and gravel deposits in this county may be divided
into two classes: those in the present bottomlands of the river but not
in the channel, and those within the present channel of the stream.
Terrace or second-bottom deposits are not known to be composed of
sand or gravel anywhere within the county.
To the first class of alluvial deposits belong several pits, mostly near
Ottumwa and Eddyville, very few of which are at present being commercially worked. The Eddyville Sand and ' Gravel Co. built a plant
in the NEi section 7, Columbia Township, some few years past, but
on account of financial difficulties the plant was shut down. The stripping at their deposit was about four feet, and the material below was
of good quality and rather well graded, with 25 percent retained on
the No. 4 screen.
The Ottumwa Sand Co. pump sand and whatever gravel is available
'f rom a bottomland area adjoining the river channel near center section
25, Center Township. The deposit shows 2 to 5 feet of overburden and
10 feet of clean sand to water level, with slightly coarser materials
below. The sand and gravel is pumped from a barge through a pipe
line to their plant on the shore. The plant consists of revolving screens,
screw washers for the gravel, and a modified cone type of classifier for
the sand. Large storage space is provided by pumping the sand, after
it has been separated from the gravel, to the classifiers, which are
arranged in tandem .on a high trestle and discharge directly on the
ground. The plant has railroad connection, and the cars of sand are
loaded by crane from the stockpile or direct by chute from the classifiers, while gravel cars are loaded direct from small elevated bins at
the 'plant. Figure 14 shows the pump barge and Figure 15 the arrangement of screening plant and sand classifiers and storage. The plant is

· SAND' PLANT AT' OTTUMWA.·

FIG. 14. -

Ottumwa Sand Co., Ottumwa. View of Pump Barge.

electrically operated, and its capacity is estimated at 100 tons per hour,
about three fourths being sand. Though shale and coal sometimes
cause trouble, the material produced is ordinarily of good quality for
concrete and, when coarse enough, for road surfacing as well.
A deposit of some 70 aores near the west end of the Vine Street
bridge at Ottumwa shows five feet of clay overburden to water, then
three to five feet of fine sand, followed .by an ~verage thickness of nine

FIG. 15. -

Ottumwa Sand Co., Ottumwa. General view o·f plant, showing sand classifiers and storage piles.
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feet of gravel and coarse sand ..A limestone ledge lies .below this. Another deposit west of center section 31, Center Township (T. 72, R. 13),
shows some 10 feet of fine sand above water, while a bed of gravel
below is reported to be 12 feet thick. A 20-acre area at the west end
of the dam near northeast corner section 23, Center Township, is
underlain by sand and fine gravel down to the Ste. Genevieve' limestone, which is found a few feet below water le.ve1. ·.. ~ ,A'
From the foregoing descriptions it will be ..s~n .that· the bottomland
material consists chiefly of sand with a coarser sand or gravel below
water level in some instances. It see~s quite probable that a systematic
examination of the bottomlan<;ts between Ottumwa and Eddyville, and
to a lesser extent between Ottumwa and Eldon, would reveal other
deposits accessible to transportation and of value equal to that of those
mentioned. Stripping will be of differing thicknesses but easy of excavation and therefore inexpensively removed.
To the second class of alluvial deposits belong the sand and gravel
. bars found in the channel of Des Moines River and to a much smaller
extent in the courses of some of its tributaries. Bars appear commonly
in the Des Moines from Eddyville to Chillicothe. From Chillicothe to
Ottumwa . they may be present, but they are covered by back water
. from the Ottumwa dam. Below Ottumwa a few bars, some of large
size, occur at irregular intervals. Brief descriptions of the more im~
portant deposits of this type follow:
SWi NWi sec. 6, T. 73, R. 15

Bar of coarse sand and fine gravel
on west bank covers one acre
NEi SEi sec. 7, T. 73, R. 15
3-acre bar on west bank, 3 to 5
feet above low water, all fine
gravel and coarse sand
NWi NWi sec. 17, T. 73, R. 15 3-acre bar on east bank prospected
and found to coqtain some 50,000
cubic yards of gravel, much of it
very coarse, and most of it below
water
S. of center se.c. 16, T. 73, R. 15
5-acre bar on south bank, mostly
, "
,<
sand but with one acre of gravel
'.•1
at the upstream end
NWl NWi sec. 31, T. 73, R. 14 Small gravel bar on north bank
at highway bridge
2-acre bar on east bank, shows
NEi SEi sec. 9, T. 71, R. 13
gravel at upstream end, and the
remainder sand
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SVli SEi sec. 10, T. 71, R. 13

5-acre bar on north bank; neariy
all fine sand
NWi SWi sec, 27, T. 71, R. 12 . About three acres of gravel in
large bar on southwest bank, material has .an average of 75 percent
passing the No. 4 screen
,Near center NEi sec. 34, T . 71, Bar on west bank below the mouth
R. 12
of Soap Creek shows two acres of
gravel at upper end, with silt and
sand near lower end, only six feet
to bedrock.
The material in these bars is quite similar except for grading. Most
of it is clean and composed of sound, hard particles, with ,much broken
limestone in the larger sizes, and it is ordinarily suitable for any road
or concrete purpose. The most common detriment to its use in concrete
aggregate is the preseq~e of shale or coal pebbles, in some cases con.;..
stituting several percent of the whole.
Some of the smaller streams of high gradient are actively cutting in
the drift or even in the consolidated rocks and therefore are carrying
limited quantities of sand, gravel, and broken stone, which are deposited at favorable points in their channels. Such material supplies
are small in size but are widespread in extent; most of them are easily
available and thus of value for ~mall local improvement projects.
WARREN COUNTY

The bedrock of Warren county is of Pennsylvanian age; it was
found in a drilling at Milo to be 350 feet thick and is probably much '
thicker in the weste~n' pa~t. Upon this are found the Nebraskan and
Kansan drift sheets, the former appearing in only a few of the deeper
valleys. Loess mantles the drift in thickness up to about 10 feet, but in
the rougher areas it has been largely removed by recent erosion. Alluvial
deposits are extensive along the larger streams. In the case of the Des
Moines these consist ·of silt, sand, and gravel. while on other streams
they are almost entirely silt or fine saitd. The total thickness of unconsolidated deposits is commonly less than 150 feet:
Limestone
The Pennsylvanian ' strata show a number of limestone ledges, of
which none is known to be more than three feet thick. Only very small
quantities, insufficient to justify the installation of a crushing plant,
are available at anyone point.
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Surface limestones being thus unavailable, the possibility of mining
from a vertical shaft may be wQrth considering. In this connection it is
of interest to note that a drilling three miles south of Hartford reached
38 feet of limestone beginning: at 330 feet, while one at Milo reached
17 feet of limestone beginning at '351 feet.
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Sandstone
Large badies .of sandstane are present at variaus paints, same .of
them having thicknesses as much as 60 feet. Hawever, the thick sandstones, sa far as knawn, are entirely taa saft ta be .of value far crushing
and taa fine-grained ta be braken dawn and used as sand, unless passibly in same bituminaus mixtures. Many .of the thin sandstanes are
well indurated, but they are unavailable in sufficient quantity ta justify
the installatian .of even a temparary crushing plant. The best-knawn
sandstane deposits are near Fard, Lacana, and sauthwest .of Indianala.
Mine Shale
Caal mining has been carried an in all parts .of the caupty far many
years. The aperatians have all been an a small scale, largely as a result
.of unsatisfactary transpartatian facilities, and .only meager quantities
.of passible raad surfacing material have accumulated in the refuse
dumps. Mast .of the mining has been in the narthern and eastern parts
.of the caunty. One large mine has recently been .opened, a stripping
pit in NWt SWt sect ian 30, Lincaln Tawnship (T. 77, R. 23), but it
is believed that the nature .of the aperatian here will result in , such a
small prapartian .of caal in the waste banks that there is little .or na
passibility .of cambustian .of the material in them.
'
, Sand and Gravel
Abaut fifteen sand and gravel praspects within the body .of the glacial
drift have been investigated by the State Highway Cammissian, but
nathing warth .opening was discavered. These praspects were all in
the sauthern and sauthwestern parts .of the caunty, in the territary
adjacent ta the Jeffersan Highway. A careful detailed search might
passibly bring ta light warkable depasits .of this type, as has been the
case in· the nearby caunties .of Madisan, Unian, Clarke~ and Mahaska.
Brief descriptians .of the mare impartant bar depasits an the sauth
side of Des Maines River where it farms the 'n arthern barder .of this '
€aunty are given belaw :
Narth .of NWt NWt sec. 5, Rich- , 3-acre bar .of gravel, caarse at the
land Twp.
tipper end and medium caarse at
the lawer end, extensively warked
in 1932 and. 1933; near sauth
quarter-carner sectian 5, bar .of
caarse sand; narth .of sautheast
carner sectian 5, 'b'ar of caarse
sand

r
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NEt NW t sec. 10, Richland Twp.

Large bar rising five feet above
water and showing gravel and
coarse sand at the upper end, and
sand farther down
NWt NEt sec. 11, Richland Twp. 5-acre bar showing gravel at upper end.
The material. in these bars is for the most part clean and sound and
of good quality for road or concrete work.
As is the case in the adjoining counties of Polk and Marion, the Des
Moines River bottomlands here are underlain by large quantities of
sand and gravel. Definite information on any such deposits in this
county is lacking, but it is believed that the material may be found
with only a few feet to 10 feet of overburden and th'a t much of it may
be suitable for any road or concrete work. On the other large streams
of the county, the lower as ,well as the upper alluvium consists of silt
and fine sand.
Many of the small short creeks which are actively cutting in the
drift or bedrock carry sand and gravel, which is accumulated at various
points in their channels. All deposits of this type in this county are
very small, and the larger streams are observed to carry only silt or
fine sand.
.
WASHINGTON COUNTY

Practically all of the bedrock of this county is of Mississippian age;
the Kinderhook occupies the northern and northeastern parts, the Bur.lington the central part, and the St. Louis and Ste. Genevieve the southern one third. On account of the scarcity and obscurity of outcrops, the
boundaries between the areas of the different formations can not be
accurately drawn. A few small outliers of Pennsylvanian beds overlie
the Mississippian, but these have rio importance in connection with this
report.
Both Nebraskan and Kansan drift sheets are represented in the
mantle rock, the former appearing at a few places in the deeper valleys.
Aftonian deposits are recognized in the bluffs along Iowa River and
perhaps at other points. A mantle of loess lies upon the drift; generally it is only a few feet thick, and in the rough areas near the larger
streams it has been mostly removed by recent erosion. Alluvial deposits
. are not extensive and consist almost entirely of silt and fine sand .
. The total thickness of unconsolidated deposits in most of the county
is commonly less than 100 feet. However, well records have shown the
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presence of a preglacial channel from two to four miles in width,
extending diagonally from the northwest corner to the southeast
corner (see Figure 16), in which the bedrock is overlain by 100 to 350
feet of loose materials. Obviously, in this area it is useless to look for
rock exposures.
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FIG. 16. -

Map of Washington County showing present drainage and pre·glacial vaHey (after Bain).

Limestone

A number of outcrops of the Kinderhook strata, many of them obscured, occur in the north part of the county. Bain 77 has worked out
the following general succession for the Kinderhook here:
3. Wassonville limestone, soft, buff, magnesian, heavy-bedded, with several
bands of white chert ___________________ _______________ _______ ..: _____ _
2. English River gritstone, a soft, fine-grained sandstone ______ __________ _
1. Maple Mill shl!le, argillaceous and for the most part sofL ___________ _

30

18
,12

The Wassonville limestone is too soft for crushing for aggregate,
but may be used for surfacing on' roads which carry a light or moderate
traffic. The other two divisions are of no value for road or con<;!ete
work.
On account of the thickness of the vVassonville member, it is available for quarrying in limited quantity, though not with light stripping,
at almost all the points of its exposure. Following are listed possible
7T

Bain. H . F ,. Geology of Washington County: Iowa ' Geolo'g ical S~r;ey. Vol. V. p. 134. 1895,
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quarry sites: SW! 'SW! section 18, township 77, range 6, old quarries,
20 feet deep; NW! SW! section 32, township 77, range 6, 15 to 20
feet of stone in south bank of Davis Creek; Nt NWi NE! section 6,
Highland Township, stone 20 feet high in the east bank of Davis Creek;
SEt SW! section 17, township 77, range 7, 5 to 10 feet of stone in
upper bluff south of English River; SEt NE! section 20, township 77,
range 7, small old quarry; NE! NE! section 24, township 77, range 8,
about 10 feet of stone adjoining small old quarry; SWi NE! section
16, township 77, range 8, 16 ' feet of stone in old railroad quarry;
NW! SEt section 8, township 77, range 8, south ' bank of English
River at Maple Mill, 16 feet of stone; SW! section 6, township 77,
range 8, old quarry, 30 feet of stone; and Et SEt section 12, -township 77, range 9, recent quarry workings, 15 feet of stone. Other locations are reported to be farther west along English River. At any of
these points minimum stripping is 10 or 15 feet, but moderate areas
are workable without exceeding a depth of 20 feet.
The Burlington formation is obscurely exposed at a few points in
the northern and eastern parts of the county. It consists principally of
coarse-grained medium-hard crinoidallimestone with a few thin bands
of chert. Examination of these sites shows that in every case over:"
burden is of prohibitive thickness. Mining from the outcrop is a possibility, but in general the exposure is so limited in extent, and beds are
so thin and so low with regard to the ground water table, that even the
mining operation might prove difficult. At most places only a few feet of
stone can be seen. The best-known localities of outcrop are as follows:
NE! NE! section 13, township 77, range 9; SW! SW! section 17,
township 77, range 8; SEt SW! section 31, township 77, range 6; south
of center section 20, Highland Township; NE! SEt section 17, Oregon Township; through section 33 and in SW! NW! section 34, Highland Township, on Whisky Run; and in SW! NWi sectiQn 22, and east
of center NEi section 21, Highland Township.
More extensive outcroppings of the Burlington limestone are found .
near Crooked Creek east and north of West~hester. Two or three longabandoned quarries are located in NE! SW! section 2, township 75,
range 8. These have been worked back to a point where overburden is
10 to 15 feet thick, and only 8 feet of limestone is now exposed. How-'
ever, both Bain 78 and Van Tuyl 79 have published sections observed at
78 Bain, H . F., Geology of Washington County : Iowa Geological Survey, Vol. V, p. 127, 1895.
79 Van Tuyl, F . M., The Stratigraphy of the Mississippian Formations in Iowa: Iowa Geological
Survey, Vol. XXX, p. 142, 192 1-22.
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this point, and these show 19 to 20 feet of coarse-grained gray crinoidal
limestone, with a few layers of brown or gray finer-grained limestone,
a few small lenses of chert, and at least one shaly parting a few inches
thick. With such a thickness of stone available, even this heavy overburden might be profitably moved.
Good exposures of the Burlington limestone occur in Wi Wi section 20, Cedar Township, and more limited exposures are present in
Ei section 19, and NEi section 29, Cedar Township. This rock is
available in fairly large quantity and has been quarried at different
times in SWi SWi and SWi NWi section 20. The section obtained in
SWi SWi, the site of the most recent operations; is as follows:
10.
'9.
8.
7.
6.
5.
4.
3.
2.
1.

Loam and glacial clay ______________________________________________ _
Limestone, brown, soft, much weathered, with much clay and cherL ____ _
Limestone, similar to the above but less weathered and cleaner ________ _
Limestone,
to buff, coarse-grained, heavy-bedded ______________ __
Shale, greenbrown
_______________________________________________________
Limestone, coarse-grained, light gray to brown, hard, crinoidaL _______ _
Chert, white _______________________________________________________ _
Limestone, similar to No. 5_________________________________________ _
Limestone, buff to yellow, crystalline" coarse-grained _________________ _
Limestone, brown, fairly hard, crystalline, coarse-grained _____________ _

FJlJlT

2+
3
1

31

!
4
!
3!
1
3!

Here also is found some 20 feet of limestone. The stone is suitable for
surfacing work but rather soft for aggregate, except possibly in concrete where medium high strength is satisfactory.
Exposures of the St. Louis limestone are present in the territory
south of Washington as far as' Coppock and Brighton and near Skunk
River west of Brighton, as follows: .
An exposure of 22 feet of limestone is located immediately northwest of the junction of Cedar and Crooked Creeks, in SWi NEi section 31, township 75, range 7. This stone is not uniform in quality but
on the average is suitable for road surfacing. It is available on an area
of two acres with 2 to 20 feet of overburden. The rock is evidently
Upper St. Louis, as at Verdi. An exposure in the same horizon in
NEi NEi section 31, shows, in descending order, seven feet of hard
brecciated and folded limestones, in beds of various thicknesses,. and
nine feet of sandy, poorly indurated massive marl.
A number of outcroppings of the Lower St. Louis are present in
sections 5, 21, 31, and 33, all of Marion Township. However, these
show interbedded shale and limestone, the former predominating and
the latter almost entirely unavailable for quarrying.
Scattered exposures of St. Louis strata are visible in the bluffs south
of Skunk River from Coppock west. to the county line. In the vicinity
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of Brighton these are overlain by the Ste. Genevieve beds. The most
representative sections are north of Brighton. The following section
is combined from the records of test holes made near the old quarries
in SEi NEi section 30, Brighton Township:
5. portions
Thin-bedded
limestone, sandstone, and shale, in roughly equivalent .pro____________________________________________________________

4

4. Limestone, gray, medium-grained, grading into a hard calcareous sandstone _________________________________________
3. Sandstone, yellowish, soft, locally with some shale____________________
2. flexed
Limestone,
fine-grained, hard, sound, massive, in regular but slightly
beds gray,
-________________________________________________________

2!-31
6-9

1. Sandstone, calcareous, fine-grained, soft_______________________________

2+

~------------________

81-91

Numbers 2 and 4 are commonly suitable' for road. or concrete work.
However, so extensive have been quarrying operations here, even in
recent years, that most of the stone available by stripping has been
removed. Limited quantities are still available farther north, in NEi
.
NEi section 30.
The following section is combined from the records of test holes put
down near a limestone exposure in N\Vi SWi section 28, Brighton
Township:
4. zones
Limestone,
hard, gray, fine-grained, with calcite nodules and some sandy
______________________________________________________________

1-2

3. Sandstone, soft, gray, locally with some shale________________________
2. Limestone, hard, sound, gray, fine-grained, with numerou~ small nodules
of calcite and pyrite; includes a 3-inch sandstone bed, and locally a I-inch
shale seam near the top_____________________________________________
1. ,Sandstone, soft, gray ________________.______________________________

H-n
6-7
1+

The beds of this section are given the same numbers as their equivalents
in the section preceding. According to Van Tuyl, who has published
sections for this locality,80 Nos. 3,4, and 5 represent the Ste. Genevieve
and Nos. 1 and 2 th,e Upper St. Louis. At the location last mentioned
the limestorie (No.2) is available by stripping to the extent of 9,000
cubic yards. The quantity might be increased by mining, which, however, with such a thin ledge, might prove difficult and dangerous.
Exposures of the Upper St. Louis, and in some places the Ste. Genevieve beds, occur at other points in sections 28, 29, 30, and 19, Brighton Township. However, weathering has obscured them, and old quarrying operations have taken out much stone, so that at no point is limestone as easily available as in NWi S\Vi section 28. The Lower St.
Louis is present in the lower part of the bluffs and is exposed at a few
80 Van Tuyl, F. M., The Stratigraphy of the Mississippian Formations in Iowa: Iowa Geological
Survey, Vol. XXX, pp. 272·273, 1921·22.
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points. Here also it consists of shale with subordinate amounts of limest,one.
, Van Tuyl 81 has published the followi~g section, obtained near Verdi
(NEt sec. 9, Brighton Twp.) :
6. Drift, reddish, with decayed granite boulders ___________________ ~ _____,
S. Sandstone, <;oarse-grained, yellowish, soft_____________________________
4. Limestone, compact, gray, finely brecciated _______ ~____________________
3. Limestone, ash-gray, fine-grained, rather soft, brecciated; thin-bedded
and laminated above; locally little disturbed and heavy-bedded below____
2. Sandstone, gray, fine-grained, soft, incoherent, shaly; thickens and thins
owing to mashing down of limestone above____________________________
1. , Sandstone, massive, fine-grained, soft, gray, weathering yellowish; with
mashed irregular lentils of compact gray limestone, Exposed__________

FJ>I>T

4!-11
6!

i

9!

1-21
7

All but Nos. 5 and 6 of these beds are referred,to the 'Upper St. Louis.
More obscure exposures of similar strata are present in sections 9, 15,
16, and 17, Brighton Township, and a few others near Grace Hill, but
at no point is any large quantity of stone easily available for quarrying.
A number of outcroppings west of Brighton and south of Skunk
River, show only the Lower St. Louis beds, which are predominantly
shale and offer nothing of value for quarrying.
A few scattered exposures in the northwest part of Dutch Creek
Township indicate the presence of the Burlington limestone but show
almost nothing available for quarrying.
Sand and Gravel

Little is known of the glacial gravels in Washington County. Nevertheless, they have been observed and reported at a few points, and it is
believed that careful search would reveal other supplies, r:one, perhaps, of large size but sufficient for at least a part of the local needs.
The followi'n g locations are known:
NWi sec. 18, Marion Twp.

In a ,road ditch one fourth mile
south of school
High bank on south side of creek
SEt SWt sec. 33, T. 76, R. 8
shows sand and gravel, with till
both above and below
Near SE corner sec. 36, Iowa An exposure of 20 feet of sand
and gravel, mostly fine, overlain
Twp. (T. 76, R. 6)
by 10 to 50 feet of till.
The Iowa River bottomlands iri Johnson and Louisa Counties are
underlain by large deposits of sand and fine gravel, which may also be
81 Van Tuyl, F . M" The Stratigraphy of the Mississippian Formations in Iowa : Iowa Geological Survey, Vol. XXX, p. 272, 1921-22.

LIMESTONE IN WAYNE COUNTY

277

found in those bottomland areas that lie along the east side of Iowa '
Township of this county. In general, the river is close to the west bluffs
here, and such bottomland areas are small. The following are brief
descriptions of those bars which appear on the west bank of the river
in Iowa Township:
NE corner sec. 3
I-acre bar of fine gravel and coa.rse s,a nd
2-acre sand bar with a thin layer of gravel
N\Vt S\Vi sec. 2
at the surface
I-acre high sand bar
NW t SEt sec. 2
2-acre sand bar
SEt NEt sec. 11
SEt NEt NEt sec. 14 4-acre bar, principally coa'rse sand, with some
gravel at the upper end
SEt NWt SWt sec. 24 2-acre bar, principally coarse,sand
E of SE corner, se<:. 36 3-acre bar of coarse sand.
Alluvial deposits along English and Skunk Rivers consist almost
entirely of very fine sand and, silt. In the case of the latter st.ream, bars
are sometimes formed at the mouths of those tributary streams that
have cut into the Mississippian limestones. Such bars contain an illassorted mixture of sand, gravel, boulders, and broken rock, some of
which is usable for road surfacing work by crushing.
Any of the small creeks of high gradient that have cut into a considerable thickness of glacial till or Mississippian limestone have along
their courses numerous small baFs of sand, gravel, or broken stone ..
Such bars are individually of no importance, but together they constitute a source of material for local mad improvements that is worthy
of consideration.
WAYNE COUNTY .

Beds of the Des Moines series underlie the whole county but appear
only in the northeast and southeast corners of Wright Township 'and
the northeast corner of South Fork Township. Both Nebraskan and
Kansan drifts are recognized above the consolidated rocks, the total
thickness of the two reaching locally as much as 400 feet. Loess veneers
the drift over most of the county to a depth of a few feet. Alluvial
deposits' are extensive on a few of the larger streams but consist almost
entirely of silt or fine sand.
Limestone

Limited exposures in section 1, Wright Township, show only one
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bed of limestone, which is Ii feet thick and thus unavailable for quarrying.
A number of outcroppings, most of them obscure, in the Sf section
36, and extending into the southeast corner of section 35, Wright
Township, and the NWi section 1, South Fork Township, show limestone which in places is as much as 15 feet thick, and which is underlain by shale. The section obtained in SWi SEi section 36 is given
below:
IOWA GEOLOGICAL SURVEY.
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3. Limestone, gray, hard, fine- to medium-grained, subcrystalline, sparingly
fossiliferous, massive _____________________ __________________________
2. Limestone, as above, but somewhat brecciated with numerous irregular
partings of shale. A 2- or 3-foot zone of rather soft shaly limestone near
the middle appears to be quite persistent______________________________
1. Shale, gray, argillaceous_____________________________________________

3-4
12
lOt

. Numbers 2 and 3 are suitable for surfacing work and in large part
for aggregate as well. They are available along the bluff in considerable quantity.
An old quarry in NEl SWt section 36 may be extended to the
north. The stone is not well exposed but appears to be at least eight feet
thiCk and to be similar to No.2 of the section given.
Similar beds appear in a small area northeast of the bridge in
NW t SEt section 36, where they might be quarried by stripping. Four
feet of gray hard fine-grained thin-bedded limestone may be seen east
of center NWt section 1, in the bluff west of the South Fork of.
Chariton River. It is underlain by nine feet of more massive and brecciated -limestone. Above the exposure the hill rises steeply, and only
a small quantity is available, except by mining.
Some nine feet of similar stone can be made out in the bank of a new
channel of South Fork, in SEt NWt section 1. This may be available
over an area of about one half acre with 10 to 15 feet of overburden.
The Mississippian limestones are far below the surface in Wayne
County (748 feet in a drilling at Corydon), and mining of them from
a vertical shaft would thus prove rather costly.
Mine Shale

Coal mining has been and still is carried on at various points in the
. county, principally near Seymour and Harvard and in the eastern
part of Wright Township. Only at Seymour have the operations been
on such scale as to furnish any important amounts of surfacing material from the refuse dumps. Large dumps exist in SWt NEt section
13, and again in SWt NEt section 24, both of Walnut Township.
Each of these has furnished many thousand cubic yards of surfacing
material and is able to furnish a fairly large additional quantity.
Sand and Gravel

Although the drainage of Wayne County is complete, the streams
are all small. Relatively few of the slopes are steep, and consequently
there are not many exposures of the till, with its included masses of
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gravel or sand. Small pockets, none worthy of development, have been
seen near the southwest corner of Jefferson Township; in section 32,
Clay Township ; in section 4, Benton Township; and in Warren Township, southeast of the town of Allerton.
Many.of the streams within the county have excavated their valleys
largely in the glacial till, and the sand and gravel from the till appears ·
in bars along their courses. However, since glacial time none of the
streams has been sufficiently energetic to carry coarse sand or gravel
far enough so that any considerable quantity is accumulated in one
place. Bars are few and where present consist principally of fine sand
and silt.

·.

CHAPTER IV
DEVELOPMENT OF MATERIAL DEPOSITS
PROSPECTING METHODS

The first step in the development of a material deposit is the determination of the quality and amount of material which may be obtained
. from it. This is of the greatest importance ; upon it depends not only
the decision as to whether or not the development will be made, but .
also the choice as to type of equipment used, arrangement ot that
equipment, and the whole operating program. Conservative and sound
'practice in this state dictates that as much as 10 percent of the total
cost of development may properly be spent on prospecting.
Factors Governing the Value of Material Deposits

Before any detailed prospecting work is, done, a certain amount of
preliminary investigation is nec~ssary in order to determi~e which
deposit, if any, shows promise of being worthy of detailed examination
looking forward to development. In making such a determination the
most important factors are as follows: quality and amount of material
present in the deposit; overburden on that material, which must be
removed, or supported while the material is excavated from beneath;
accessibility to transportation; and probable market which can be ·
served from the deposit in question.
Q·u ality atJ-d Amount of Material. - The accurate determination of
this factor must wait until detailed prospecting is don'e ; however, some
kind of approximate estimate is necessary as a first step in making the
decision as to whether or not any more detailed investigation is warranted.
To produce concrete aggregate economically, the deposit worked
sh~uld show a fair degree of uniformity, so that frequent changes in
operating procedure will not be· necessary to meet variations in the
material. Though such changes can be made in the modern wellequipped plant, they add noticeably to the production cost and should
be avoided if possible. On the other hand, a deposit desirable in other
respects but deficient in this may be considered for development, and
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the operating schedule may be designed for the differences which may
be expected. If a deposit is to be utilized only for surfacing work, less
uniformity is required as experience has shown that a satisfactory road
surface can be made with widely ,diverse materials.
The grading of the material in a deposit is not often that which is
desired in the finished product; however, equipment that is available
and in common use is adequate to correct the grading at reasQnable
cost for either fine or coarse aggregate or for surfacing material. If
such correction involves wasting a part of the material, it of course
increases the cost
In many deposits impurities are not present in sufficient amount to
prevent use of the material for surfacing work without any special
provision for removing the undesirable substances. However, if it is
intended to produce concrete aggregate, constant watch must be kept
for those impurities which experience has shown ' are not removable
or even reducible in amount to the prevailing specification limits at '
reasonable cost. Watch must also be kept for any other foreign substances not mentioned in specifications but .nevertheless possibly harmful. The most troublesome of these impurities in southern Iowa are
soft stone and iron oxide in gravel, or soft stone, unsound stone, shale,
and chert in crushed stone. They give difficulty because their specific
gravity and many other of their physical properties are not much
different from those of stone of good quality. Ordinary low-cost
methods, such as screening and washing, are inadequate to remove
t,hem; the only alternative is the rather expensive one of hand picking.
Such undesirable substances as silt, organic matter, coal, and sticks are
removed with very little difficulty by washing or screening. Shale in
gravel offers more of an obstacle, but in sou~hern Iowa it is not commonly present in any important amount.
The size of deposit which can be profitably developed differs widely,
depending upon such factors as capital cost of the development and
margin of price obtainable over production expense. If capital cost is
high, either the volume of material produced - and sold - must be
large, or the margin of profit on a smaller quantity must be good in
order to liquidate that cost. If capital cost is low, or if the plant ~nd
equipment are of a portable type that can be cheaply moved and used
elsewhere, a smaller quantity of material or a smaller margin of profit
will be sufficient. In general, experience in Iowa has shown that a
portable plant for making surfacing gravel may be profitabiy moved in
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for quantities as low as 1,000 cubic yards. The plant for making surfacing stone requires more machinery and is seldom set up for less
than 2,000 cubic yards. Portable or semi portable plants for the production of concrete aggregate, either gravel or crushed stone, have
operated profitably under favorable conditions on as little as 25,000
cubic yards of material. Larger plants, permanently located and with
rail shipment facilities, are seldom built for less than 500,000 cubic
yards of material.
Overburden. - The accurate determination of overburden must
likewise await detailed prospecting, but a general approximation of its
amount and character is usually a part of the preliminary estimates.
The amount of overburden which can be removed per unit of material
obtained depends entirely on the cost of removal and the margin of
profit that may reasonably be expected in production. General practice
in the state of Iowa does not allow the removal of more than one-half
cubic yard of overburden per cubic yard of material for permanent
plants, or more than one cubic yard per cubic yard of material for temporary plants. However, a few cases are known where, on account of
favorable location and good quality of material in a' deposit, as much
as II or 2 yards per yard of usable material have been profitably removed.
'
In some rock deposits where overburden 'is light, the upper part
of the rock is much weathered and roughened, while the same formation where more deeply buried shows a more even and solid upper
surface. Thus the removal of a moderately heavy overburden in the
latter situation may prove no more expensive than a very light one
under the former conditions.
The cost of ' removing the overburden depends on its nature; thus
loam or soft clay, unless very wet, may be handled more cheaply than
muck, mud, shale, .or rock.
'.
In cases where the overburden on a rock deposit is heavy, it may
prove advisable to leave this overburden in place and mine out the rock
by tunneling, leaving a part of the rock as pillars and roof. This method
of operation will be described in more detail in the following section.
It may be said here that where overburden is heavy the tunneling plan
is practicable and no more expensive. Mining of deeply buried road or
concrete materials from a vertical shaft is another but more expensive
alternative, which will receive further mention in the following section:
Accessibility to Transportation. - To be capabl~ of profitable devel-
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opment a deposit must be accessible to transportation. Until a few
years ago this required proximity to a railroad. Now, however, with
the wide-spread improvement in highways during the past few years,
together with a corresponding decrease in highway transportation
costs, the availability of rail transportation is not so important, and
many plants that are intended to serve a local market are not equipped
for rail shipments. For hauls of about 20 miles or more, rail transportation is still cheaper, and if it is desired that a deposit reach both the
local and the more distant markets, the plant should be equipped for
both highway and rail shipments. All points in the state are accessible
from some public highway, but those that are close to a main artery
of traffic or to a well-improved highway connecting with main arteries
of traffic can obtain the cheapest highway transportation. If large
quantities of material are to be shipped by rail, locations close to the
junction of two or more railroad systems are desirable as being within
easy reach of the larger territory.
Transportation by water is cheaper than that by either rail or highway, but it is unavailable to most of the material deposits in southern
Iowa. Certain supplies in the channels . of Mississippi and Missouri
Rivers in this area are available for water haulage. It must be remembered that even though water transportation is available for a material
supply, it may not be available to all of the markets which that supply
is intended to reach.
Available Markets. - Market is a rather indefinite thing and often
very difficult to estimate accurately. Yet an analysis of this factor is
important if the material development venture is to prove successful.
Too many plants in Iowa and adjoining states have been built without
. due consideration for this item, with the consequent result of financial
failure and loss of capital by owners or stockholders.
To discuss this subject comprehensively is beyond the scope of this
study and beyond the knowledge of the writer. It may be said briefly
that market depends upon such factors as classes of trade which may
be supplied, competition from other plants for these classes of trade,
duration of such trade, possibility of developing new lines, and many
other factors of similar nature. In general, the best markets are found
near centers of population or near main arteries of travel.
Many small deposits are developed by-means of temporary or portable plants, with a view toward serving only one class of trade in the
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immediate locality or even to serve some definite improvement project.
These smaller markets are much easier to define and evaluate correctly than are the larger ones, which are to be reached by the permanent plants.
Preliminary Material Surveys

The preliminary survey constitutes an essential part of prospecting
work. It can be handled most efficiently by one man. This man must
know enough about the origin and occurrence of road or concrete
materials to enable him to estimate the probable size and nature of the
deposits f.rom their surface outcrops. He must also be familiar enough
with the uses to which the materials are to be put so that he cart make
the decision as to which deposits warrant further investigation. It is
furthermore desirable that he be familiar enough with the general
materials situation to enable him to consider the deposits that he sees
in true proportion to their worth. All these qualifications are necessary
in order that his judgment on the questions which confront him may
be correct, for much depends upon his deCisions and his recommendations for further work.
After a territory for examination has been selected, the first step in
the preliminary survey is to study the available literature on the
geology of that territory. In Iowa, the most, fruitful and m~st easily
available source of such informatio~ is in the publications of the Iowa
Geological Survey. In many localities there are amateur or professional
geologists who are especially familiar with local conditions and who
can give valuable information, which is unobtainable in any other way.
After a study of the geology, the next step is to inquire of any persons who may be well informed as to points where material deposits
may be found. Such persons may be local engineers or other professional men, county or township or city officials, or any private individuals who may have information.
The next step is a careful visual examination of the most promising
territory. Such an examination may often be made best on foot by
following the larger valleys and examining any other localities where
erosion is active and ' subsurface formations are thus more likely to be
exposed. After making such an examination and noting points which
show promise of having available material, it may sometimes be advisable to make a more careful visual examination of those points. It is

I.'
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usually good practice to take one or more representative samples of the
material, if they are easily obtainable, in order to , check the visual
jUdgment on it.
Detailed

Prospectin~

Organization: of Party. - The Chief of a prospecting party
need not be a man of technical training, especially not if the
preliminary material survey has been well done. He should know
something about the occurrence of materials and the uses to which they
are put, so that he can locate his test holes properly, put them down to
, the ' right depth, and know when he lias put down enough of them.
This knowledge is best gained from experience in investigating material deposits. He should have the organizing ability to enable him to .
,use his men to best advantage and to keep them satisfied on the work.
He should know enough about engineering drafting so that he can
draw up a complete and understandable report on his findings. He
should, above all, be industrious and painstaking in his work. .
If a prospecting party is permanently organized it js convenient to
have some man on it to whom the Chief can delegate his authority in
his absence. Such a man should be able to conduct the work of the
party for periods of time ranging from a few hours to a day or two.
The number of assistants on a prospecting party differs with the kind
of work to be done and the size of the deposit that is being investigated.
For work on small deposits which may show only a few thousand
cubic yards of available material, or even none at all, one or two
~ssistants may be sufficient. In the prospecting of large deposits, as
many as ten assistants, or even more, may be profitably employed. In
general, it may be said that assistance on prospecting work is inexpensive help, and that the Chief should use as many men as he can
keep busy. for this purpose common labor is usually employed, though
for operation of the equipment used in prospecting under water, experience in that work is a valuable asset.
Determination of Overburden. - A sufficient number of stripping
holes should be put down so that a good idea will be obtained, not only
of the thickness and character of the overburden, but also of the variations in that thickness and character. As the prospecting of any.particular deposit progresses, the results of test holes will indicate how far apart
stripping holes should be. Often only such determinations of overburden are necessary as are made in. putting down test holes for qttan-
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tity and quality of the' underlying material; such is the case where
the overburden shows no greater or more numerous differences in
'character than does the material, as with most gravel deposits. On the
other hand, many rock deposits show uniform and dependable strata
but have an extremely irregular upper surface, the result of erosion and
weathering; in these cases one or two determinations of thickness and
character may be sufficient for the whole deposit, while stripping holes
must be not more than 30 or 40 feet apart.
Overburden ordinarily consists of clay or of some form of soft or
inferior rock, such as shale. If the clay is not too hard,' the ,ordinary
soil auger or post hole auger is satisfactory for penetrating it. If a
post hole auger is used, the 4-inch, 6-inch, or 8-inch size is most desirable. When auger holes are put down through a glacial drift clay overlying rock, the auger may be stopped by a boulder in the clay or by a
large loose fragment of the rock at some distance above the solid ledge,
thus giving ,an erroneous measurement of the thickness of overburden. Consequently, where stripping holes on rock must be carried to
any depth, it is usually more desirable to put down a pit large enough
so that a man can work in it and examine the bottom and sides closely;
such a pit may be rourid and about four feet in diameter, or about four
feet square, or rectangular in shape, about 2t feet by 5 feet, or any other
shape that is convenient. It is usualiy unnecessary to slope the sides of
the pit; if they do not 'stand up alone, cribbing is more satisfactory.
Determination of Thickness of Material. - As with overburden, the
number of holes into the material should be sufficient to give a good
idea of the variations in thickness and character in the deposit. The
practical consideration of cost of putting down test holes or pits, also
the amount that is available to spend on prospecting must also be kept
in mind. On deposits of glacial gravel, 'many of which show wide
differences within short distances, it is desirable to have holes not more
than 50 feet apart. Alluvial and terrace gravels are ordinarily much
more uniform, and test holes in them may safely be 100 feet, or in
large deposits 200 to 300 feet apart. Certain types of rock, such as
sandstone, conglomerate, or conglomeratic limestone, show wide range
in character, horizontally as well as vertically, and test holes through
such deposits, if they can be put down at reasonable cost, should be not
more than 200 feet apart. Most limestones, however, are very uniform
and dependable within the limits of any single deposit, and one or two
test holes may be sufficient for areas up to five or even ten acres. Sec-
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tions of rock faces which show the succession of the strata may often be
substituted for test holes through the deposit.
Test holes should be carried wherever possible to the bottom 0.£ t~le
deposit or to the bottom of material that is likely to be worked. In case
some of the holes cannot be put down the whole depth, enough should
be put down so that a satisfactory number will reach the bottom of the
deposit.
Holes in gravel deposits up to about 15 or 20 feet in depth may often
be put down satisfactorily and most cheaply with the 6-inch or 8-inch
post hole auger operated by hand. The handles of most such augers
are made of a standard size of pipe, so that extensions may easily be
added as the hole is 'deepened. A disadvantage in the' use of the auger
for the deep'e r holes is that .material caves from the ' sides of the h0le
and falls to the bottom, where it is mixed and brought up with bottom
material; thus accurate sampling becomes impossible. If a deposit is
intended to be utilized for surfacing material only, accurate sampling is
not so essential, and the auger may be used as deeply as it will work.
Instances are known where holes have been put down with an ordinary
post hole auger to depths as great as 55 feet. When gravel is coarse or
contains numerous pebbles l.arger than 2 or 3 inches, it becomes impossible to use a post hole auger in it to any depth; in such case, either
a 12-inch or 18-inch well auger o~ some other type of power-driven
auger must be employed, or a pit must be dug. .
Dug pits are commonly used in gravel, where accurate sampling of
deep holes is necessary, or where the material is too coarse or too liard
and firm to be penetrated by an auger. The previous section, on Determination of Overburden, mentions convenient sizes and shapes for
such pits. A man can throw material out of a pit 8 or 10 feet deep;
when the pit becomes deeper, two or more men are required, one to dig
the material, and one or more to' hoist it to the surface in a bucket.
For refilling a pit an ordinary slip scraper is useful. If material which
is being dug through shows a tendency to cave, it may be necessary to
crib the pit. Such cribbing must be made strong enough to withstand
the pressure from the sides; it should also fit tightly in the hole or the
hole should be backfilled outside it" to prevent impact against it of
masses of material which might otherwise become loosened and fall
against it. Cribbing may be framed from timber or may consist of sections of steel or concrete 'pipe of large oiameter.
Gravel under water will not stand in vertical or nearly vertical
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walls; consequently, if prospect holes are to be carried below water,
some kind of casing outfit must be used. If the gravel pebbles do not
exceed about two inches in size, the most convenient plan is to use an
ordinary sand bucket or slush bucket (a length of tube with some kind
of check valve in the bottom) inside a 4-inch, 5-inch, or 6-inch casing.
The sand bucket is agitated up and down in the bottom of the hole and
the current thus created in the water washes the sand and gravel up
into the tube, where it is held by the check valve. As the sand and gravel
is taken out, the casing is sunk. The sinking and later removal of the
casing is much .easier when a flush-joint casing is used.
- For coarser gravel under water some kind 6f grab bucket, operating
inside· a larger casing, must be used. Various types of these buckets are
in use ; Figure 17 illustrates one of the orange-peel type used by the
,

,

FIG. 17. -

Orange-peel bucket; used with 12-inch casing.

State Highway Commission inside a 12-inch casing. With any kind of
casing outfit it is usually advisable to open the hole down to th~ water
line by some other means, as both casing and sand or grab bucket work
much better in wet material than in dry.
.
Test pits may also be put down in solid rock by drilling and blasting.
This is often rather expensive, but the expense is in many cases justifi-
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able. Time and money will be sa~ed if a power drill, driven by air from
a portable compressor, is used for the drilling preparatory to blasting.
Core drilling may be slightly cheaper than blasting down of test pits
but has the disadvantage that the core obtained seldom gives s'ufficient
stone for ~ complete set of physical tests. The size of core drill commonly used is from 1 inch to 2 inches, though cores as large as 5 or 6
inches have been taken. Churn drilling in rock is usually cheaper than
core drilling but has the disadvantage that only a few physjcal tests
can be made on the cuttings, which constitute the only sample obtained;
the speed and ease of drilling and the experience and judgment of the
driller are the only means for estimating the quality of the stone. However, as mentioned previously, cleaning off one or two open natural
faces somewhere around the edge of the deposit is often the only test
into t,he rock that is necessary. From these faces, the succession and
attitude of the strata may be observed and satisfactory test samples
obtained.
Sampling. - When auger holes are put down in gravel, the material
taken from them is commonly piled in a ring around the mouth of the
hole, where it is convenient for sampling. If more than one kind of
material is encountered, it is usually advisable to take separate samples
of each kind rather than to attempt to include them all into one composite sample. It is obvious that all samples should be accurately identified as to location of test hole and depth in test hole from which they
were obtained. Samples of 25 to 60 pounds of pit-run gravel are adequate for a complete series of tests, the larger sample being taken from
the coarser material.
Gravel samples from dug pits may be taken from material piled at
the surface, as described for auger holes, or they may be taken directly
from the sides of the pit. The latter method is preferred, as being more
accurate. Samples from casing holes must of course be taken at the
ground s~rface.
Samples of ledge rock for physical tests should each contain at least
60 or 75 pounds of material. If th~ sarbples are taken from a naturally
. exposed face, the weathered stone at the surface must be rejected and
only fresh stone included. Composite samples including more than one
kind of rock should never be taken, as the presence of two or more types
has a pronounced effect on the result of the abrasion test; it has l:>een
found that when cubes of hard stone and cubes of soft stone are rattled
together in this test, the hard cubes wear unduly on the soft ones,
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giving a higher percentage of wear t.han would be the case if either
kind were tested separately.
Much of the soft or inferior rock associated with Iowa limestones
occurs in thin beds that break easily into thin chips or flakes. In the
preparation of a stone sample for the abrasion test, these thin chips or
flakes are automatically rejected (1 i-inch cubes being required), and it
is 'thus useless to include such material .in the sample. The better plan
is to include in the report on the deposit a section showing the thickness
and succession of strata, both those that are represented by samples and
those that are not.
When core drill holes are put down in stone, the best plan is to send
to the laboratory for test the entire core, accurately identified.
Reports. - The exact form of a report on investigation of a material
deposit will of course depend upon the purposes for which the material
is to be used and the .properties of the material that are most important
in evaluating it for those purposes. Some kind of report should always
be made and kept as a matter of permanent record. The report should
show the logs of all test holes, results of field tests if any are made, and
identification of all samples taken for laboratory test, and should ' be
accompanied by a sketch or map showing the locations where holes
were put down. The map is of utmost impoitance and should be drawn
in sufficient detail so that from it fhe deposit may readily be located by
persons who have not seen it before.
In this conne~tion it may be advisable to say a word about reports on
locations that are pro~pected, but where no material is found available.
At first thought it may seem useless to make any report on such locations; however, experience has shown that when prospecting work is
continued over a period of years, there is probability that the . same
territory will be gone over a second or even a third time, in which case
a complete record of previous work is valuable.
PRODUCING PLANT PRACTICE

On this subject a great volume of literature is available, both in permanently bound books and in the current publications for the trade.
Space will not be 'given here for a bibliography on the subject, but
such a bibliography can be obtained from any of the technical publishing houses. 82 The writer's experience does. not qualify him to discuss
this subject exhaustively, and he will give here only such a brief
82 E.g.: McGraw-Hill Book Co., 370 Seventh Ave., New York City; Tradepress Publishing Corporation, 542 South Dearborn St., Chicago, Ill.
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resume as will be necessa~y to' aid the reader in evaluating the various
praperties af raad and cancrete materials and the .variaus features af
the depasits in which these materials accur.
.
Rock Production Practice at Permanent Plants

Quarrying. - Remaval af averburden fram a rack depasit is in
plants done with the steam, gasaline, ar electric shavel. This is
n~cessitated by the fact that mast af the averburden is glacial ar
residual clay, much af which is very difficult to' dig by hand methads.
Where a part af the aver burden cansists af saft ar atherwise inferiar
stane, the camman practice is to' cut with the shaveI first to' the tap af
the inferiar stane, then to' blast the stane and take it aut in a secand
cut af the shavel; it is aften advisable to' handle" such stane thusseparately so. that it can be piled up by itself and perhaps be later put to'
same use. The upper surface af many rack depasits is very irregular,
awing to' weathering and erasian; if a clean stane free fram impurities
is required, a certain amaunt af hand wark with pick and shavel may
be necessary after the pawer shavel has finished. In same cases, where
averburden is but a very few feet thick, it may be inadvisable to' use a
machine at all far excavatipg it, since under such circumstances hand
methads af digging and laading are no. mare expensive. If averburden
is af a light and friable nature it may be excavated by scrapers af
variaus types, ar by a clam-shell ar arange-peel bucket an a crane, ar
by a drag-line bucket.
When averburden is to' be maved anly a shart distance it can be
cast by the shavel ar whatever ather digging equipment is used, thus
saving any transpartatian cast. Hawever, in mast quarries, especially
thase which are permanently lacated, averburden must be maved same
distance. This is dane by means af wagans, trucks, tractar-trailers, ar
narraw-gauge ar standard-guage railraad cars. If the averburden includes masses af weathered ar braken rack, the heavier equipmel}t,
such as large trucks, trailers, ar railraad cars, is almast essential.
Experience in Iawa and ather states has shawn that when averburden becames excessively heavy ar difficult to' remave, it is aften cheaper
to' leave it an and take aut the rack by mining. Und,e r this system
tunnels are driven back fram the autcrap, the upper part af the rack
being left in place as a raaf anq supparted at intervals by pillars af
rack that is also. left in place. The raaf shauld cansist af several feet
af hard, strang rack; and pillars must be spaced clasely enaugh and be
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large enough so that the roof will have adequate support. Such a
method. of quarrying has the disadvantages of higher drilling costs and
in many cases of higher blasting and loading costs. The advantages are
independence from weather conditions, saving of stripping cost, and
sometimes the better quality of stone obtained. The pillars and roof
constitute a large part of the stone in the deposit, but, after tunnels
are driven as far back as desired, the pillars may be saved by backing
out and allowing the roof to fall. It has been observed in this and adjoining states that the finished product from such a mine can be sold
at about the same price as that from many of the open quarries.
Mining from a vertical shaft is an operation very simila.r to that just
described, but it has the further disadvantages of added capital cost of
sinking a shaft and added operating cost of hoisting from the mine to
the surface of the ground. This plan has been tried out in a few instances but was not in operation in Iowa in 1933. The advisability of
working deeply buried rock deposits by mining from a vertical shaft
may be considered in localities where road materials are scarce at the
surface and expensive to ship in.
After a rock deposit is stripped, the next step is to drill it for blasting. For this purpose operators use eith,er the ordjnary churn drill
(such· as is commonly used in well work) or the smaller hammer drill
operated by compressed air. If holes are to be drilled to a depth of more
than 15 or 20 feet, the churn drill is almost a necessity. It makes a hole
about five inches in diameter, large enough for the placing of heavy
charges of explosive. The air drill makes a hole 1 inch to 2 inches in
diameter. The explosive charge in it is necessarily smaller, and air
drill holes must be placed closer together than churn drill holes. Where
the rock drilled is massive and tends to break out in large unwieldy
pieces, better fragmentation results from placing the explosive in the
smaller holes set closer together. The air drill is commonly used on the
smaller and shallower rock deposits on account of its greater mobility;
the churn drill is used in the larger and deeper quarries on account of
slightly lower operating costs per cubic foot of hole. In mines the air
drill must necessarily be used.
One of the . various kinds of dynamite is commonly used as an
explosive in rock quarrying. Less often, black powder may be employed. A new type of explosive, employing liquid oxygen and carbon,
has rec~ntly come on the market and offers some advantages to
operators of the larger quarries. The drill holes may be loaded to a
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part or all of their capacity or mayor may not be loaded more heavily
in the lower part depending upon the nature of the rock, degree of
breakage required, placement desired for the broken rock, and many
other factors. -The whole subject of choice of explosives and manner of
spacing and loading drill holes is a rather complicated problem, the
correct solution of which depends upon a careful analysis of local conditions by someone educated and experienced in the use of explosives.
A part of the blasted rock is often in masses too large to be nandled;
either by hand or by power shovel. These masses are broken by secorid':'
ary blasting with small charges of explosive, placed either in ' small
shallow drill holes or on a flat surface of the rock 'and .capped with mud.
The almost universal practice in the larger and more permanent
quarries is to load the ' rock with a power shovel after blasting. The
shovel is the cheapest method for any but very small quantities of rock,

FIG. 18. -

Dubuque Stone Products Co., Dubuque. View of quarry face and loading and bauling·
equipment.
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where conditions do not prevent its use. However, if the rock is mined
and tunneis are not high enough to allow head room for a shovel, hand
loading may be necessary. Likewise, if seams or pockets of inferior
or undesirable stone are present in the quarry, hand loading may be
necessary in order to separate the good stone from the bad. In Iowa,
hand loading has been satisfactorily and profitably employed in quarries
producing up to 300 cubic yards per day.

II .

FIG. 19. -

Side view of a gyratory crusher showing principle of operation.

The rock may be loaded on wagqns, trucks, or narrow-gauge or
standard-gauge railroad cars for transportation to the crushing plant.
The type of transportation equipment used depends almost entirely
upon local conditions and the personal preference of the operator.
Figure 18 illustrates loading and hauling methods in the quarry of the
Dubuque Stone Products Co. , Dubuque, one of the larger quarries
in the state.
Crushing. -.:... In order to complete the reduction in size from the
large masses blasted out of the quarry face to the fragments of size
desired in the finished product, two or more stages of the crushing
process are necessary. The initial breakage is commonly known as
primary crushing and that which follows as secondary crushing. Three
types of crushers are in common use in Iowa rock plants, namely: the
gyratory or cone crusher, the jaw crusher, and the hammer mill. .Figure
19 illustrates the essential principle of operation of the gyratory
crusher, figure 20 the jaw crusher, and figure 21 the hammer mill.
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Any of these types of crushers is manufactured, in various sizes to fit
the amount and size of the output required .
.Primary crushing may be done by means of any of the three crusher .
types mentioned. The jaw crusher has the. advantage of being able to
handle large masses of rock, thus minimizing the amount of secondary
blasting necessary. The gyratory crusher also will handle fairly large
masses of rock and has a large output of crushed material per unit of
power employed. The hammer mill revolves at high speed a,nd is well
adapted to the reduction of large quantities of, rock in fragments of
medium size. It has also been found to have the effect of pulverizing
much of the weaker and softer stone, allowing it to escape with the
dust and retaining more of the hard and durable stone in the sizes
desired for aggregate or surfacing material.
Following the primary crushing, the stone is ordinarily conveyed
to a secondary crusher, a scalping screen being sometimes interposed
between the two. A scalping screen is one having openings 'as large
as the' maximum size 0.£ fragment allowable in the finished prodllcts;
material ,that passes through these openings is sent on to the sizing

FIC. 20. -

View of jaw crusher.

Courtesy Iowa Manufacturing Co., Cedar Rapids.
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Principle of operation of hammer ro!l1. Courtesy Dixie Machinery Manufacturing Co.

screens without further crushing, while that retained is returned to
the secondary crusher. The secondary crusher or crushers may be of
any of the types mentioned, though it has been 'observed thiJ-t the gyratory, cone, or hammer type is in more common use in this state than
is the jaw type. Material from the first secondary crusher is conveyed
to the sizing screens. Some provision for collecting any rock that may'
not have been crushed below the maximum allowable size is ordinarily
used on these screens; this rock is returned for further crushing either
in the first or in an additional secondary crusher.

Screening. - When stripping and loading in a rock quarry is carefully done, the material which reaches the screening plant is ordinarily
free from dirt; consequently, no washing is necessary and the rock may
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FIG. 22. -

Revolving screen. Courtesy Iowa Manufacturing Co., Gedar Rapids.

be screened dry. Screens now used in Iowa are almost entirely of two
types. The first, known as the revolving screen, is cylindrical or conical
in shape and is illustrated in figure 22. The second, known as the
vibrator .screen, is illustrated in figure 23. Revolving screens turn
slowly, usually not more than 10 times per minute. On the other hand,
a vibrator screen may complete 1,000 or more vibrations per minute.
Details concerning vibration, such as speed, ampiitude, manner, and

FIG.

23 . -

Double-deck vibrator screen. Courtesy Rock Products Magazine.
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actuating cause, differ according to the design of individual screens.
Vibrator screens require less power to operate and offer greater screen~
ing capacity 'per' unit" of space occupied. Screening of the larger rock
fragments does hot usually require the violent agitation necessary wi.th
the small particles, so that many plants use a combination of both types
of screeri,. the revolving type for the larger sizes, and the vibrator type
for the s~aller sizes.
During rainy weather the rock in open quarries becomes damp so
that the .dust from blasting and crushing sticks to it and is very difficult to dislodge by ordinary screening methods. For t~is reason the
washing of the material on the screens and the screening of it wet
instead of dry has been tried by a few operators. Wet screening appears
to cost very little more than dry screening. It offers the advantages of
a more uniformly clean product and of greater independence from
varying moisture conditions, but it has the disadvantage of being difficult to operate in freezing weather. Very little information or, experience on the washing of stone has been gained in this state to date, but
the trend of rock screening practice in other states indicates that the
plan is gaining in favor.
Sand and Gravel Production Practice at .Permanent Plants

Exca'l! ating. ~ As with .a rock quarry, the first step in the excava,tion of ,a·gravel deposit is the removal of overburden. For this purpose
the same ' equipment as is used for stripping a rock deposit may be
employeci. Overburden on gravel deposits is in many cases only a fe~
feet thick and is composed of soft easily dug materials such as soil or
silt, so that the lighter types of excavating equipment' are more 'commonly used. Since the upper surface of the gravel is in most' deposits
quite level, and since it is easy to dig down fareriough into the gravel
to remove any pockets of clay which i:nay. lie at the top of it, hand
work on the overburden is very seldom done. Transportation methods
on' overburden are the same as those in use with a rock deposit.
Since neither the upper part of a gravel deposit nor its overburden
has any supporting power as a roof, it has not been found ' practicable
to mine out gravel, either by tunneling or from a vertical shaft.
In obly a very few instances is gravel sufficiently cemented together
by clay or iron oxide to necessitate any blasting before it is dug. In
cases where blastIng is found to be advisable, the common practice is
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to use small horizontal auger holes drilled a few feet back into the bank
from the pit face.
Gravel is commonly excavated by power shovel, clam-shell or
orange-peel bucket, drag-line bucket, scrapers, pump, or less commonly
by hand. In dry pits (where the gravel lies above the natural water
level) the equipment most used in the larger deposits is the ' clam-shell

FIG. 24. -

Crane equipped with clamshell bucket. Courtesy Speeder Machinery Corporation, Cedar
Rapids.

bucket machine or the drag-line bucket machine, and in the smaller
deposits some type of scraper. Figure 24 illustrates a clam-shell machine, and Figure 25 a drag-line machine. Figure 26 illustrates a type
of scraper in common use in gravel deposits, especially those from which
surfacing material is taken. In wet pits (where part . or all of the
gravel lies below the natural water level) the most common excavating
equipment is·the drag-line bucket or the pump. Wh!'!re the plant can be
located close to -the deposit being worked, and the deposit has small
areal extent, an inexpensive' excavating method is to use a. drag-line
bucket that is operated from a cableway instead of being mounted on a
machine. Figure 27, a view oL.the operation at a gravel plant at Har-
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FIG. 26. -
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Crane equipped with dragline bucket. Courtesy Speeder Machinery Corporation, Cedar
Rapids.

" Roll·Over" scraper, with tractor hitch. Courtesy LaPlant·Choate Co., Cedar Rapids.
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FIG. 27 -

ROAD AND CONCRETE MATERIALS

Northeast Iowa Sand and Gravel CQ. , Harpers Ferry. General view of the plant show·
ing excavation by cableway dragline.

pel'S Ferry, Iowa, shows this method. It may be said that the gravel
deposit here has a thickness of about 15 feet above water and 5 to 30:
feet below water. Figure 28 shows a typical pump set-up with pipeliffe
connecting to the plant and, in this case, with suction head raised. The
centrifugal type of pump is nearly alw~ys used, and the diameter of
the discharge pipe ordinarily differs at the dIfferent plants from 4 to
12 inches. Experience has shown that where pumping can be satisfactorily used, it is the cheapest known method for excavating gravel. .

FIG. 28. -

Pump boat with suction head raised. Courtesy Lyman·Richey Sand and Gravel Co.,
Omaha.
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When the pump is used, the means of transportation to the plant is
the pipe line. If the cableway drag-line bucket is used, transportation
is on the cableway. For other types of excavating equipment the means
of transportation may be wagons, trucks, trailers, railroad cars on
narrow-gauge or standard-gauge track, or belt conveyors. Figure 29

FIG. 29. -

Bellevue Sand and Gravel Co., Bellevue. View of the Belt Conveyor System.

illustrates a typic,al belt conveyor for gravel. Where the transportation
machinery leaves the gravel at the bottom of the plant, some means of
elevation to the top is necessary, such as a bucket, belt elevator or con~
veyor belt elevator, as the almost universal practice is to start the
.washing and screening process at the top of the plant.
Washing and Screening. - Since the two operations of washing and
screening usually take place together, they are so discussed here. Washing is seldom ' necessary on road surfacing material, though it may be
done to facilitate the screening process. On aggregates, washing is
almost universally practiced, either to remove silt, shale, coal, or other
impurities, or to aid in the separation of the various sizes desired in the
finished product ..
When material comes to the plant in a dry or moist condition, a
large quantity of additional water is necessary for washing and screen-.
ing. An idea of the large amount of water necessary may be. obtained
from the statement that the pumps which furnish water for washing
and screening in one of the larger plants of the state are rated to
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deliver 4,000 gallons per minute. When material is excavated from
under water by pumping, only 15 to 20 perce11;t (by volume) of that
which passes through the discharge pipe is solid matter, and the additional quantity of water needed for screening and washing may be
small ot none.
If oversize material is present in the gravel, it is usually screened
out first (the process known as "scalping") and taken to a crusher
for reduction. The scalping process is usually done before any water
is added, as damp or even sticky materials can usually be passed with9ut difficulty through openings the size of the largest pebble or fragment allowable in the finished product. Scalping and crushing may be
done at the top of the main plant, or, since crushing machinery is
heavy, it may qe done in a small preliminary plant on the ground,
'allowing no oversize material to reach the top of the main plant. A
revolving or a vibrator screen may be used for scalping.
When the scalping ' process is completed before the gt:avel reaches
-the main plant, the first succeeding step is the addition of water. The
gravel and water then passes to the sizing screens, at some plants
going first through a scrub~r of some kind (often a cylinder or drum
in which the material rolls around, its agitation being aided by chains
or paddles of some kind inside the drum). The type and arrangement
of sizing screens differs widely ~ccording to the results desired and
the nature of the material. However, it may be said that both revolving
and vibrator screens are in common use, the vibrator being often more
favored for the smaller sizes of pebble or grain.
Size classification of sand is usually accomplished by the action of
water currents in conjunction with the washing process. Though differ':
ing widely in design, nearly all sand classifiers make use of a strong
current of water passing through the sand and washing out with it the
silt, fine sand, or particles of shale, coal, or other light weight and
deleterious substances that may be, present. The overflow carries the
unde'sirable materials out over the top to waste while the washed
material is drawn off at the bottom or side and goes to the storage bins
or piles. Figure 30 illustrates the principle of the cone classifier and
Figure 31 the principle of the d'r ag classifier, two types in common use
in Iowa. Sands that are too coarse may be corrected by screening out
the larger grains.
For many gravels the agitation with water on the screens and perhaps also in the scrubber is sufficient to break up the undesirable mate-

SAND CLASSIFIERS

F,G. 30. -

305

Sketch showing principle of opetation of cone classifier. Courtesy Rock Products Maga·
zine.

rials present; so that the water may readily wash them away. However,
some gravels require additional treatment. This may take the form of
hand picking on tables or belts, or of passage through some type of
washer. One ~asher cO~1sists of" a screw auger in an inclined trough.
Gravel is fed into the lower end, where it rneets a strong rising current
of water which carries out many of the light and undesirable pebbles.
The screw forces the gravel up the slope of the trough against the
current of additional water admitted from beneath, and the cleaned

FIG. 31. -

Drag type sand classifier . Courtesy Iowa Manufacturing Co., Cedar Rapids.
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gravel passes out at the upper end, while the water and unwanted materials overflow at the lower end. Another type of washer employs a
rapidly -revolving drum into which the material is introduced, the
centrifugal force agitating it violently against the circumference of
the drum, resulting in the disintegration of soft or inferior material.
After the washing and screening of gravel or sand is completed, the
material may be conveyed or chute~ direct to railroad cars or trucks,
which haul it to the destination where it will be used, or it may pass
to storage bins or piles for later shipment. Storage bins are ordinarily
built underneath the screening and washing plant. Storage piles may
be located underneath or beside the plant or may be at some little 'distance from the plant. Material may be taken to the -pile by chutes or
belt conveyors or may be chuted on the ground or on trucks or railroad
cars, whence it is picked up and piled by a clam-shell bucket machine
or by some other piling or loading device.
Figure 32 is a general view of the plant of L. G. Everist, Inc., at
Hawarden, Iowa, one of the larger and newer gravel plants in the
state.
Portable Plant Practice
The portable plants are used mostly for the production of road
surfacing material, whether it be gravel or rock, as surfacing material
rarely requires washing nor does it require as careful sizing as does
aggregate. The necessary plant equipment is thus considerably less.
The type of equipment and the operating methods employed are about
the.,s'ame as in those permanent plants which work in similar materials.
' E5ccavation at portable gravel plahts is nearly always by means of
scrapers, though, if the material is difficult to dig, heavier equipment
may be necessary. The scraper carries "the gravel to a trap, through
which it falls to a conveyor 'belt which ta'kes it to the top of the plant.
The plant ordinarily consists of a screen fo~ removing the oversize and
perhaps another screen for removing excess sand if any is present, all
mounted on a steel frame above the 10- to 25-cubic yard steel or wood
bin. The bin is usually set high enough so that trucks can pass underneath it and be loaded by gravity. Oversize material usually is crushed
in a small portable crusher and returned on the main conveyor belt
to the piant. It is now possible to purchase completely self-contained
portable plants suitable for the production of surfacing gravel, which
are mounted either on wheels or on skids. Figure 33 is a general view
of a portable plant used for the production of surfacing gravel.
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Gravel screening and washing plant at Hawarden. Courtesy L . G. Everist, Inc.
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Portable rock plants are very similar to the more permanently
located plants except that screening and crushing machinery is, mounted
on skids or wheels, and cumbersome storage equipment is kept to a
minimum. Figure 34 is a general view of a portable plant used for the
production of road surfacing stone.
Portable or semi-portable plants are occasionally used for the production 'of aggregate, whether it be 'gravel, sand, or crushed stone.
The machinery necessary for such a plant is usually more than is
required to produce surfacing material, and special effort must be made
to keep all heavy or cumbersome equipment at a practicable minimum.
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64; map of, 65; road materials, 64, 66,
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Adams County, geology of, 68; limestone,
68; map of, 68; Nodaway coal, 70;
road materials, 68; sand and gravel,
70; sections, (f); shale, 70
Aggregate, 18; kinds, 19
Aggregate, coarse, grading of; 21, 22;
impurities in, 22; tests for, 23
Aggregate, fine, grading of, 19, 22; impurities in, 20, 21
Aggregates, asphaltic, 25
Alluvium, 61 ff; in Des Moines Co., 107
Appanoose County, coal mining, 73; geology of, 70; limestone, 72; map of, 71 ;
road materials, 73; sand and gravel, 75;
sandstone and conglomerate, 74; section, 73; shale, 73
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76; road materials, 77; sand and gravel,
75
.
__
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Bentonsport area, Van Buren Co., 249
Berry quarry, 220
Blackwelder, Eliot, cited, 36
Bonaparte area, Van Buren Co., 247
Boyer River, alluvial deposits on, 116,
117
Buckets, conveyor, types of, 289, 292, 300
Buried valley, Lee Co., 142; 143
Burlington, quarries in, 101, 105
Burlington, structure section, 41, 42
Burlington limestone, 44, 45
Burlington Sand Co., 107

C
Cass County, geology of, 77; limestone,
79; map, 78; - road materials, 79; sand
and gravel, 81; sandstone, 81; sections
in, 79
Cedar Creek area, Van Buren Co., 256
Cedar River, deposits in, 168, 169
Chequest Quarry Co., 252
Cherokee stage, 53, 54
Clarinda, limestone near, 225; coal mining near, 226

Clarke County, geology of, 82; limestone,
83; map, 82; road materials, ' 84; sand
and gravel, 84; section in, 82
Clay, in fine aggregate, 21
Coal, in fine aggregate, 20
Coal mining in counties, Adams, 70; Appanoose, -73; KeoJmk, 139; Lucas, 174;
Mahaska, 192 ; Marion, 202; Monroe,
214; Montgomery, 225; Page, 226;
Taylor, 237; Wapello,. 263; Warren,
269; Wayne, 279
Color tests, 35
Columnar section, facing 40
Concrete, aggregate for, 19
Concrete Materials Corporation, Eddyville, 194, 195
Cox sand pit, 115
Cretaceous system, 59, 1~, 205, 210,-230
Croton-Belfast-Hinsdale area, 147 D
Dakota stage, 59
Davis County, geology of, 85; limestone,
86; map of, 85; road materials, 87;
sand and gravel, 87; shale and sandstone, 87
Decatur County, geology of, 88; limestone, 88 ; map of, 89; road materials,
88 ff; sand and gravel, 95; sections in,
90, 92 ff
Des Moines County, geology of, 96; limestone, 98 ; map of, 97; quarries in; 101 ;
road materials, 98 ff ; -sand and gravel,
106; sandstone, 106; sections in, 98 ff
Des Moines River, deposits in, -87, 147,
157, 158, 193, 203 ff, 257 ff; 266, 267,
269, 270; old course of, 142; rock near,
188
Des Moines series, 52 ff, 70, 82, 88, 170,
172, 177, 186, 243, 260, 277
Des Moines Valley Stone Co., 247
Douds, quarry at, 254; Stone Co., 254
Douds-Selma area, Van Buren Co., 253
Douglas stage, 58
Drifts, Illinoian, 40, 59-ff, 119, 141, 142,
159,170; map, 38; Nebraskan and Kansan, 40, 59 ff, 60, 72, 88, 126, 1;41, 159,
170, 177, 186, 196, 205, 212, 216, 217,
223, 227, 231, 234, 235, 239, 243, 260,
267, 270; Wisconsin, 59

2a

ROAD AND CONCRETE MATERIALS

Dubuque Stone Products Co., 295
F
Farmington area, Van Buren Co., 245
Fremont County, geology of, 108; limestone, 109; map of, 108; road materials,
109 ff; sand and gravel, 112; sections
in, 109 ff ; Thurman-Wilson fault, 109,
110, 112
French Coefficient, 24, 27

139; road materials, 132 ff; sections in,
132 ff
Keokuk ·formation, 45 ff
Keokuk-Montrose area, 143
Keokuk Quarry & Construction Co., 145
Keokuk Sand Co., 157
Keosauqua, quarries near, 251
Keosauqua-Mt. Zion area, Van Buren
Co., 251
Kilbourne area, Van Buret:! Co., 253
Kinderhook formation, 43
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Gravel, distribution, 16; tests, 30, 31; see . Lansing stage; 58
Lee County, areas in, 142; geology of,
sand, and sand and gravel
140; limestone, 142; map of, 141; quarries in, 144 ff; ro'ad materials, 144 ff;
H
sand and gravel, 157; sections in, 144,
Harrison County, geology of, 113; lime- '
'
149, 151 ff
stone, 115; map of, 114; road materials,
115, 206,
Loess,
along
Missouri
River,
115 ff; sand and gravel, 115; section
227,
235,
239;
description,
61;
relation
in, 115
to highways, 61
Harvey Sand and Gravel Co., 205
Lost Creek area, Lee Co" 154
Hawkeye Portland Cement Co., 184
Louisa County, geology of, 159; limeHenr.ietta stage, 53, 54
'
stone; 159; map of, 160; quarries in,
Henry County, geology of, 117; lirpestone,
160 ff; river deposits in, 168, 169; road
119; map of, 118; road materials,
materials, 161 ff; sand and gravel, 167;
121 ff; sand and gravel, 125; sections
sections in, 161 ff
in, 121 ff
Louisa Co. quarry, 165, 166
Lucas County, Des Moines series in, 170;
I
limestone, 171; map of, 170; mine shale,
Ice invasions, 59
174; mining in, 174; road materials,
Impurities in fine aggregate, 20, 21
. 172 ff; sand and gravel, 175; sandstone
Iowa, geologic and topographic features,
and conglomerate, 172; section in, 172
36; geologic section of, facing 316;
geological map, 37; glacial map, 38,
M
Iowa, southern, area studied, 40; columMachinery for mining rock and quarrynar section, facing 40; faults, 41;
ing, augers, 288; buckets, 289, 292, 300;
formations of, 43 ff; geological section,
crushers, 295, 296; drills, 293; pumps,
40; map, 39; strata, 41; structure, 41;
300 ff; scrapers, 288, 292, 301; screens,
structur'e section, 42; unconformities,
296
ff
43
Madison County, geology of, 177; limeIowa Geological Survey, aid of, 17, 285
stone, 177; map of, 176; quarrying,
Iowa River, deposits in, 168, 169, 276
182 ff; quarrying, methods of, 185 ;
road materials, 180 ff; sand and gravel,
, J
185; section in, 179; shale and sandJefferson County, geology of, 126 ff;'
stone, 177
limestone, 126; map, 127; road ma- Mahaska County, geology of, 186; lim~
terials, 129, 130; sand and grav~l, 130;
stone, 186; map of, 187; mine .shale,
sandstone, 129; shale, 130
192; mining in, 192; road materials,
188 ff; sand and gravel, 193; sandstone,
K
192; sections in, 188 ff
Kansas City stage, 55 ff, 177
Maps, Iowa, geological, 37; glacial, 38;
Kemper quarries, 102
southern Iowa, 39
Keokuk County, geology of, 130; lime- Marion County, geology of, 196; limestone, 132; map of, 131; mine shale
stone, 196; map of, 197; mine shale,
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202; mining in, 202; road materials,
199 ff· sand and gravel, 203; sandstone
and ~onglomerate, i99 ; sections in,
198, 200, 201
Material deposits, amount, 281, 287;
buckets used, 289; grading, 282; -impurities, 282; markets, 284; overburden,
283 286; prospecting party, 286; quality 'of, 281; reports on, 291; sampling,
290; survey, 285; test holes, 288; transportation, 283, 295
McManus Quarry Co., 145, 146
Middle River, in Madison Co., 182, 183,
186
Mills County geology of, 205; limestone,
207; map' of, 206; road materials,
208 ff; sand and gravel, 210; sandstone,
210; sections in, 207 ff
Mining, coal, see Coal mmmg; rock,
machinery used in, 293 ff; rock, methods of, 293 ff
Mississippi River, alluvium, 107; bluffs
in Des Moines Co., 98; in Lee Co., 146;
in Louisa Co., 168; old course of, 142
Mississippian system, 43 ff, 71, 85, 96, 126,
131, 140, 171, 188, 192, 196, 199, 212,
214, 243 ff, 254, 270
Missouri River, bottomlands, deposits in,
211, 231; loess near, 115, 206, 227; rock
near, 2fYl
Missouri series, 52 ff, 77, 82, 88, 177, 205,
216, 223, 227, 231, 235, 238, 241, 243
Monroe County, coal mining, 214;' geology of, 212; limestone, 2~2; map of,
213; mine shale, 214; road materials,
214; sand and gravel, 216; sandstone,
214; section in, 213
Montgomery County, geology of, 216;
limestone, 218; map of, 217; road materials, 219 ff; sand and gravel, 222;
sandstone and conglomerate, 220; sec.
tions in, 218, 220
Montrose chert, 46, 47
Mystic coal, 54
N
Nishnabotna River, 218, 219, 222, 223,
227, 231, 235
Nodaway coal, 70, 225, 237
Nodaway River, 222ff
North River, in Madison Co., 184

o
Osage group, 46
Ottumwa Sand Co., 264, 265

p

Pacific Junction, structure section, 41, 42
Page County, geology of, 223; limestone,
223; map of, 224; mine shale, 225; road
materials, 225; sand and gravel, 226;
section in, 224
Pella beds, 120, 128, 129
Penn-Dixie plaq,t" 182
Pennsylvanian system, 40, 43,87, 108, 113,
117, 126, 132, 140, 186, 196, 198, 214,
243,267
Perry quarry, Adair Co., 64, 66
Pittsburgh-Chequest area, Van Buren Co.,
252
P1easanton stage, 53, 54
Pleistocene, 59 ff; see als.o Drifts and
Loess
Portable plant practice, 306, 310
Pottawattamie County, geology of, 227;
limestone, 227; map o,f, 228; road materials, 227 ff; sand and gravel, 230;
sandstone, 230; sections in, 227, 229

Q
Quarries, Berry, 220; Burlington, near,
101, 105; Burlington Sand Co., 107;
Chequest Co., 252; Cox, 115; Des
Moines Valley Stone Co., 247; Douds
Stone Co., 254; Dubuque Stone Products Co., 295; Harvey Co., 205; Hawkeye Portland Cement Co., 184; Kemper,
102; Keokuk Co., 145; Keokuk Sa.nd
Co., 157; Keosauqua, near, 251; LOUIsa
Co., 165, 166; 'McManus Co., 145, 146;
Ottumwa Sand Co., 264, 265; Perry,
64, 66; Phelps, 80; Red Rock, 199;
Stennett, near, 219; Stewart, 163, 164;
Wilson Sand Co., 194, 195; Winterset
Limestone Co., 182
Quarrying, rock, machinery used, see
Machinery; methods of, 288 ff

R
Red Rock quarries, 199
Ringgold County, geology of, 231; limestone, 232; map of, 232; road materials,
233; sand and gravel, 233
Road construction, materials used, 16;
types of, 18
Road material-s, distribution, 40; tests on,
29ff
Road system, 15
Rock production practice, 292; crushing,
295 ff; mining, 293; overburden, 292;
screening, 297 ff
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color, 35; crushed stone, 27; sand and
s
gravel, 30, 31; stone, 32 ff
St. Louis limestone, 48 ff, 119 ff 126 128·
Thurman-Wilson Fault, 41, 109, 110, 112
faulting in, 41; table showin~ outcrop'
49
'
U
Ste. Genevieve limestone, 51 .
Unconformities in sout4ern Iowa, 43
Sand, tests, 30; see Sand and Gravel
Union County, geology of, 238; limestone,
Sand and gravel production practice,
239; map of, 238; road materials,
buckets us:d, 300; excavating, 299;
240 ff; sand and ·gravel, 241· sections
sand. classifiers, 304; scalping, 304·;
in, 239, 240, 241
,
'
washmg and screening, 303
Screening, 297 ff; plant, 195, 247; see U. S. Gypsum Co., mine at Centerville, 72
Washing and Screening
V
Shale, in fine aggregate, 20; mine, 28
Va~ Buren . County, geology of, 243;
Shawnee stage, 57
limestone, 244; map of, 244; river deShelby County, geology of, 234; map of,
posits, 245 ff; road materials, 245 ff;
234 ; road materials, 235; sand and
sand and gravd, 257 ff ; sections in,
gravel,235
246,
248 ff, 256
Sieve analysis, 19, 35
Verdi beds, 120, 128, 129
Silt, in fine aggregate, 21
Skunk River, area, Lee Co., 154; bars in,
W
126; bluffs, 126; stone near, 189 ff
Wabaunsee stage, 57
Spergen formation, 48
Wapello 'County, geology of, 259; limeSpringvale beds, 119, 128, 129
stone, 261; map of, 260; mine shale
Sta~e Highway Commission, 15 ff; gravel
263; river deposits, 266; road materials:
PIt, 117; specifications of, 20, 102; sur261 ff; sand and gravel, 263; sandstone,
veys by, 233, 235
263; section in, 261
Stennett, 229; deposits near, 222; quarries Warren County, geology of, 267; limenear, 219
stone, 267; . map of, 268; mine shale,
Stewart quarry, Louisa Co., 163, 164
269; road materials, 269, 270; sand
Stone, 'crushed, tests, 27, 32
. and gravel, 269; sandstone, 269
Sugar Creek area, Lee Co., 150
Warsaw fo rmation, 47
Surfacing materials, 25; cementing sub- Washington County, geology of, 270;
stances, 29; grading, 26; impurities in
Iowa River deposits, 276; limestone,
27; mine shale, 28; qualifications, 26;
272; map of, 271; pre-glacial valley,
tests for crushed stone, 27
272; sand and gravel, 276; sections in
272,
274 ff
'
T
Water currents deposits, 62
Tarkio limestone, 223
Wayne CQunty, geology of, 277; limeTarkio River, 223
stone, 277; map of, 278; mine shale,
Taylor County, geology of, 235; lime279; road materials, 279; sand and
gr~vel , 279
'
stone, 236; map of, 236; mine shale,
Wear, percentage 'of, 24, 27, 291
23~; Nodaway coal, 237; road materials, 237, 238; sand and gr.avel 237
Wilson Sand and Gravel Co. 194
Tests, abrasion, 24, 28; absorptio~, 25; Winterset Limestone ' Co., ·182'
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INTRODUCTION

The general geologic section for Iowa on which the following notes
are based is given in tabular form facing page 316. This table is identical
with that which appeared in vol. XXXIII, Deep 'VeIls, except for certain recent revisions of the Pleistocene section by G. F . Kay and others,
and of the CambrIan section by A. C. Trowbridge and others.
This report sets forth the data of Iowa deep wells that have come
to the author's hands since the ~ompletion of his report of 1928. The
significance of these data is discussed in the notes on the several well
sections. The Bellevue well confirms the existence ·and character of the
unnamed formation lying immediately below the Saint Peter sandstone, which was disclosed in the Maquoketa, DeWitt, and Preston
wells. The Shellsburg well fixes the position, hitherto in some doubt,
of the Independence fossiliferous shales, and it exhibits the Hoing
sandstone in some force. The Vinton well adds considerably to the
maximum known thickness of the Wapsipinicon Devonian and exhibits
a non dolomitic Galena limestone. The New London and Fulton, Illinois, wells penetrate the Cambrian to unusual depths and deserve the
attention of all students of its deeper formations. The New Sharon
well brings up the problem of the high mineralization of certain waters
and that of the origin of solution channels in deep-lying limestone
terranes. Wells at Harper and West Point shed additional light on
the underground geology of southeastern Iow'a, and the well at Sac
City shows the changes undergone by the Paleozoic formations in their
extension westward across the state. The ~ells of this report confirm
for their localities the substantial accuracy of the author's contour map
of the top of the Saint Peter sandstone. 1 Exception must be made of
the Sac City well, which moves the contour of 200 feet below sea level
from south of the town to the north of it. This contour map, which has
formed a part of the author's last three reports on Iowa deep wells, is
here omitted. Nor has it .been thought necessary to include cross sections, since many of these, illustrating the subsurface .geology of.almost
1

Deep Wells of Iowa, Iowa Geol. Survey, Vol. ' XXXIII, PI. 1.
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the entire state, have already been published in the author's papers, and
one especially, the Baraboo-Des Moines section, has repeatedly been reprinted by the Survey.2
The assistance of well drilling and engineering companies in supplying well logs, cuttings, and various other data is gratefully acknowledged. In the well logs p1;lblished, the author is responsible for the
assignment to geological formations.
Bellevue, Jackson County

In 1930 two deep wells were completed in Bellevue by C. W. Varner
of Dubuque. The first, completed in February, was drilled for the
United States Bureau of Fisheries. It is located near the bank .of
Mississippi River about 100 feet south of the small stream (Mill
Creek) which enters the river just south of the town. The de{)th is
1,040 feet; the diameters are 12 inches to 19 feet, 8 inches thence to
the bottom. The well is cased to 19 feet. The main supply enters
the well below the J brdan sandstone, from 800 feet to the bottom.
The static level was not measured. When casing was extended
10 feet above the surface, the well had a natural flow of 300 gallons per minute; when casing was extended 32 feet above the surface, water rose to th.e top with a flow not measured. The flow has been
maintained for more than two years since completion of the well. The·
elevation of the curb is stated by the driller to be about 30 feet below
that ,~f the city well. , The second well, completed in June, was drilled
~or the town of Bellevue. It is 1,186 feet deep, and its diameters' are 16
inches to 100 feet, 10 inches -to 517 feet, and 8 inches thence to the
~ottom. The principal supply was found below .the Jordan horizon. As
in the Fisheries well, the sandstones of the basal formation of the Saint
Peter group either were dry or yielded a comparatively small amount.
The natural flow was 260 gallons per minute. In the two years since
completion the well has "lost flow." The well is' cased as follows:
16-inch pipe to·43 feet; lO-inch pipe from surface to 100 feet, the space
about it being filled with cement; 8-inch pipe from 474 to 517 feet, to
case out caving shale in the basal formation of the Saint Peter group.
The well is located on the terrace of Mississippi River with a probable
elev.ation of about 617 feet. A fine set of samples, taken every five feet;
was received at this office from Bellevue, but unfortunately it is uncertain to which of the two wells it belongs, or whether both wells may not .
2

Artesian Wells of Iowa: Iowa Geo!. Survey, Vo!' VI, Fig. 35.
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Sandstone
Dolomite
Sandstone
Dolomite
Sandstone
Siitstone, sandstone,
limestone, shale
Dolomite
Glauconitic sandstone,
shale, limestone
Sandstone
Shale; sandstone
Sandstone
Sandstone, shale,
conglomerate

Sioux

Quartzite

Nowhere exposed

Granite, schist

I
~ I' U

uO ...... Laurentian?
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be represented. The samples below 1,040 feet clearly belong to the city
well, and it is the opinion of the contract,o r that his foremen may have
shipped all the samples from this well. The altitudes in the following
record of strata are based on the assumption that this was the case.
~o

Record of Strata
DtPTH
FttT
Sample ________________________________________________________ IN 0-5

Ordovician:
Galena-Platteville (325 feet thick; top 612 feet above sea level) Dolomite, yellow, blue-gray, and brownish, cherty at 130-1$0, 180-190,
. and at 210 ; 26 samples__________________ ________________________
5-235
Limestone, light gray, rapid effervescence in cold dilute HCl; 3 samples 235-250
Limestone, gray and brownish, some flakes of brown inflammable shale;
, 2 samples ______ ___________________________________ ____________ 250-260
Shale, blue and green, calcareous ____________________________________ ~60-265
Limestone, gray and' brownish, rapid effervescence, in sand; 4 sam'ples __ 265-285
Limestone, brownish, in large chips, highly argillaceous ______________ 285-290
Lime'stone, gray and light gray; 7 samples __________________________ 290-325
Limestone, brown ________________________ _______________ __________ 325-330
Glenwood (5 feet thick) ~
Shale, blue-green, finely laminated, noncalcareous __'__________________ 330-335
Saint Peter sandstone (60 feet thick; top 282 feet above sea level) Sandstone,
grains
well rounded anli frosted, up to 1 mm. in 335-340
________
______________________________________________
diameterwhite,
Sandstone, white, finer than above; 4 samples __ _____________________ 34O-J65
Sandstone, grains as above, yellow and buff in mass; 6 samples _________ 365-395
Formation unamed (285 feet thick; top 222 feet above sea level) .
Sandstone, dark red, hard, noncalcareous, grains of clear quartz of
Saint Peter facies, interstitial filling red and ochreous, in chips;
sandstone, light red and buff, in chips; chert, white; dolomite, light
gray; some chips composed . of dolomite, chert and quartz sand
with chert as matrix; much loose quartz sand up to 2.5 mm. diameter, reddish buff in mass; a chip, dark, siliceous, with bright red
band 1 mm. wide; blackish siliceous chips finely quartzose; chips
of dark, highly pyritic sandstone _________________________ :. ______ 395-400
Sandstone, buff in triass, some grains show bright red stains and ochreous
.
red interstitial ,cement, fine to medium, larger grains well rounded __ 400-405
Sandstone, darker buff, as above ____________________________________ 405-410
Sandstone, medium dark red, seconp.ary enlargement of grains ; some
, bright yellow shale, noncalcareous, minutely quartzose; a fragment
of shale, drab, feebly calcareous, fossiliferous ___________________ 410-415
Sandstone, reddish buff ______ ______________________________________ 415-420
Sandstone, buff, some crystalline enlargements ______ ________ _________ 420-425
Sandstone, light brownish buff; 2 samples ____________ :.. __ ____________ 425-435
Sandstone, light chocolate-brown, with considerable argillaceous material 435-440
'Sandstone, dark reddish brown, in friable concreted masses owing to
argillaceous material; washed grains of clear quartz remain somewhat stained; 6 samples ________________________ ________________ 440-470
Sandstone, brownish buff, se<;ondary enlargements ___ ________________ 470-475
Sandstone, brown and reddish brown, somewhat concreted; 6 samples __ 475-510
Sandstone, light pinkish buff, grains mostly clear and colorless, mass
color due to some grains stained ocher yellow and chips with non,
calcareous. ochreous cement; 4 samples ___________________ __ ______ ' 510-530
Sandstone, reddish brown; 2 samples- _____________________ _..: ________ 530-540
Sandstone, bright ocher yellow, grains of clear quartz stained, color
remains after washing and only partly removed by boiling in HCl ;
secondary, enlargements ______________ -' ___:______________________ 540-545
Sandstone, dark reddish brown _________ ______________ ____ ___________ , 545-550
Sandstone, terra cotta pink ___ '____________ ___ ______________ _________ 550-555
Sandstone, reddish brown ____,_____ ___,________________ _______________ 555-S60
~
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Sandstone, bright ocher yellow, reddish at 575; 3 samples ____________
Sandstone, ocher yellow, some chips of light gray dolomite up to 0.75
cm.; 2 samples _______________________________________________
Dolomite in chips as above, some with irregular pitted or vesicular surfaces; shale, dark brown, hard, noncalcareous; shale, red and green
interlaminated; much quartz sand; buff in mass __________________
Dolomite, gray and blue-gray, in large chips; sand reddish buff in
masses, a little red and green inter laminated shale in large fragments; 3 samples _______________________~ ---------------------Chert, white and gray, in chips and irregularly surfaced pebbles, one
being 1.2 cm. diameter; chips and slightly rounded pebbles of white
sandstone; a little dolomite; much quartz sand; chips of red shale;
all coricreted by red clay into masses friable with difficulty _______
Shale, light green, dark blue-green, and red, in chips; sand and clay,
brick red; large chips of red and light green-gray sandstone intermingled, red sandstone with matrix of brick red clay; green-gray
sandstone of fine irregular grains in argillaceo-siliceous matrix ____
Shale, red-brown; sandstone fine to medium grains, brightly stained red;
some light gray dolomite; some grains of cryptocrystalline silica;
some green shale ____'_________________________________________
Chert with crystalline silica in irregular masses; dolomite, gray, vesicular, sporadically arenaceous, in large chips; shale, red and green;
red sandstone and shale interlaminated; all concreted by red powder
of shale into hard masses; 2 samples ________________ ~ ___________
Concreted reddish brown masses of powdered red shale containing sand
stained red; gray arenaceous dolomite in large chips; shale in chips
Concreted dark reddish brown masses of powdered shale, inclosing chips
of green shale; red arenaceous shale ; chert, pinkish, some arenaceous with fine rounded grains, and red stained sand _____________
Shale, bright venetian red, in chips and in concreted powder inclosing
chips of pink sandstone; and pink chert, with inclosed particles of
bright red shale and sporadic grains of quartz sand __ -"__________ __
Concreted dark reddish brown masses of powdered red shale inclosing
sand; chips of white chert with irregular surfaces stained red ;
sandstone, whitish, argillaceous matrix; a little gray dolomite; chips
of red shaIe-; 2 samples ________________________________________
Goncreted red brown masses of powdered red shale inclosing chips of
hard dark red shale; light green shale; quartz sand stained; chips
of sandstone, whitish, fine, hard, with considerable cryptocrystalline
silica; a large chip of highly arenaceous light green 'shale with fine
to medium rounded grains______________________________________
Shale, dark iron red; shale, green; chert, white and gray; stained sand,
not so much concreted as above; 3 samples _______________________
Prairie du Chien: Oneota (30 feet thick; top 63 'feet below sea level) .' Chert, light yellow-gray, slightly arenaceous, grains minute; some chips
, of red and green shale from cave __ .: _____________________________
Chert, as above, stained yellow, some chips sparingly ·arenac.eous with
rounded medium-sized grains of sand; some smooth spherical grains
of siliceous oolite _____________________________________________
Sandstone, ocher yellow, rounded grains; much white chert; oolite as
, above; a fragment of chert with a rough and decayed surface partly
covered with drusy pyrite _______________________________________
Same, less chert _________________________ __________________________
Chert, white, in fine chips, some arenaceous; and quartz sand stained
. ocher-yellow ___________________________________________________
Chert, highly arenaceous, white; sandstone, fine, with cherty matrix;
loose grains of ocher-yellow sand _______ ________________________
Cambrian :
Trempealeau: Jordan (?) (35 feet thick; top 93 feet below sea level)Sandstone, fine, white, in chips and loose grains stained yellow ________
Sandstone, light buff in mass from grains stained ocher-yellow, in loose
grains,3 samples
some concreted
masses with whitish argillaceous powder at
725;
________________________________________________

560-580
580-590
590-595
595-610

610-615

615--620
620-625

625-635
635--640
64O-Q45
645--650
650-660

660-665
665--680
680-685

685--690
690-695
695-700
700-705
.

705-710
71O-71S
715-730
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Dolomite, gray, in fine chips, some minutely arenaceous; chips of white
noncalcareous sandstone; most of sample loose yellow sand _______ 730-735
very2 samples
light gray,
grains minute, dolomitic cement;
a little 735-745
_____________________________
_______________
. Sandstone,
dolomite;
Trempealeau: Lodi and St. Lawrence (115 feet thick; top 128 feet below
sea level) '
.
Dolomite, gray, sporadically arenaceous; much quartz sand; 5 samples_ 745-780
Dolomite, as above, buff in mass, sporadically arenaceous _____________ 780-785
Dolomite, light gray with quartz sand ; 3 samples ____________________ 785-800
Dolomite,
very light gray, finely quartzose, slightly glauconitic; 4 sam- 800-820
ples ___________________________________________________________
Dolomite,
dark gray and buff,_____
minutely
quartzose, glauconitic;
3 sam- 820-840
________________________
_________
ples ___________________
~

~

Dol~mite,.

brown, f!1inu~el:y ' q1:1artzose; rather large amount of glauconite
m mmute grams m resldue _____________________________________ 840-845
Dolomite, pink In mass; 2 samples _________________________________ 845-855
Dolomite, gray, glauconitic, minutely quartzpse, red brown in mass from
.powder
of red
shale; some dark gray dolomitic sandstone highly. 855-860
____________________________________________________
glauconitic
Franconia (85 feet thick; tpp 243 feet below sea level) Sandstone,
red from _______________________________________________
argillaceous content, of minute grains; dolomite, 860-865
gray, glauconitic
Sandstone, pink, minute grains, dolomitic, glauconitic, argillaceous, in
concreted masses friable with difficulty; 2 samples _____ .,. __________ 865-875
Sandstone, light greenish gray, dolomitic, argillaceous, glauconitic, in
lumps as above; 2 samples _____________________________________ 875-885
Sandstone, grains minute, green-gray, brighter and darker than above
from ____________________________________
larger amount of glauconite, argillaceous, dolomitic; 11 sam- 885-930
ples
~______________________

Shale, highly siliceous with minute quartzose grains, greenish gray, some
translucent cryptocrystalline silica, dolomitic, sparingly glauconitic __ 930-935
Shale, venetian red, in concreted masses, inclosing some flakes of green
dolo.mitic slightly quartzose shale; dolomite, hard, red, argillaceous,
cherty, minutely
arenaceous; dolomite, gray, minutely____
arenaceous,
___ _____________________________________
________ 935-940
, , glauconitic
Dolomite, gray, arenaceous with rounded grains, glauconitic ____________ 940-945
Dresbach: Galesville (140 feet thick; top 328 feet below sea level) Sandstone, light grayish buff in mass, well rounded grains of colorless
quartz up to 1 mm. diameter; 21 samples ________________________ 945-1050
Sandstone, clear quartz sand, finer than above; 7 samples _____________ l050-1085
Dresbach: Eau Claire (penetrated 55 feet; top 468 feet below sea level) Sandstone, buff, very fine, glauconitic _______________________________ l085-1090
as above, fine _____________________________________ _____ 1090-1095
Sandstone, fine to medium, grains well rounded, frosted, some stained
ferric _____________________________________________________
oxide, giving light yellow color to mass; glauconitic; 1095-1140
,
9with
samples
Unknown, no samples ______________________________________________ 1140-1186
Sand~tone,

~

Notes. - At Bellevue the high bluffs fronting the Mississippi comprise a bold escarpment of massive Niagaran limestone crowning a
long slope, the outcrop of the weak Maquoketa shale. The Galena dolomite outcrops a few feet above water level at points along the river
terrace. The well sections, therefore, probably measure the full thickness of the Galena-Platteville at this locality. The upper dolomitized
portion is much thicker than the limestones and shales on which' it rests,
as is the case usually in Jackson and Dubuque Counties, both in outcrops and deep wells.
t

320

DEEP WELLS IN IOWA

The Glenwood shale, though unmistakeably present, is thin, a condition common in this area.
The drill at ~ellevue disclosed beneath the normal Saint Peter sandstone the same unnamed formation, assigned to the Saint Peter group,
which the writer has described from the wells at Holstein, Maquoketa,
DeWitt, and Preston. The significance of these deposits has been discussed at length. 8 In brief they mark one of the major unconformities
of the geologic history of the Upper Missi~sippi valley, a long erosion
interval after the deposit of the Prairie du Chien dolomites; during
which these marine limestones and the beds beneath were uplifted to
form l~nd and were deeply we;J.thered to red residual soils. An uplift
brought about the deep dissection of this ancient land and the rapid
stripping of its soils with their deposition in ~alleys and basins under
conditions which forbade the reduction of their iron content. A later
depression brought in the transgressing sea, reworking in part, at least,
these ferruginous deposits and later laying down the sands of the Saint
Peter as seen in its normal outcrops and deep well sections.
.
As Trowbridge 4 has pointed out, the outcrops of the Saint Peter
in Iowa show valley fills of ferruginous sands, as at Pictured Rocks,
McGregor, which include residual cherts at Church, Allamakee County. A well sunk at Pictured Rocks would supply stained sands indistinguishable in their colors from those of the Bellevue well at the
same horizon. However, the basal formation of the Saint Peter group
as disclosed by deep wells is far thicker than that seen in any natural
outcrop. It includes shales, conglomerates, and dolomitic beds, the
last mentioned affording a resemblance to the basal beds of the Saint
Peter in Missouri that are named the Everton by Dake.
.
The varicolored sandstone at Bellevue resembling that at Pictured
Rocks in its bright colors of buff, ocher-yellow, venetian red, and
brown is 85 feet thick. At top, however, this formation shows a bed 'not
recognized at McGregor - a thin layer of debris containing . chert,
dolomite (probably from pebbles), red banded shale, and reddish buff
sand coarser than that below it or above. The color of this varicolored
sandstone is due to ferruginous stain coating the grains and in no C(ise
is .there enough ochreous or ' argillaceous material in the cuttings to
form hard concreted masses. At 580 feet dolomite appears and at 590
feet it gives place to dark brown and green shales. Dolomite recur~ at
8 Norton, W. H ., Deep Wells of Iowa : Iowa Geol. Survey, Vol. XXXIII, pp. 37.42.
4 Trowbridg~t. Arthur C., Prairie du Chien· St. Peter Unconformity in Iowa : Proc. Iowa Acad.
Science, Vol. X.II.IV. pp. 177·182.
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595 feet. Sand is present in these samples in large amount and is as
individual in color as is that of the overlying beds. To what extent it is
native is not determined. The character of the underlying strata forbids reference of the dolomite to the Prairie du Chien. From 610 to 680
feet the samples comprise red shales, green shales passing into greenish
argillaceous sandstones, much chert, interlaminated red sandstone and
shale. red sandstone, varicolored red and greenish gray sandstone, and
a few chips of sandy dolomite. The chert is in many ·cases arenaceous,
and chips are found inclosing particles of bright red shale. In these
samples the cuttings are concreted by dark reddish clay into masses
that are friable with difficulty. The entire 70 feet of this bed resembles
the cherty conglomerate found at the same horizon at DeWitt. From
680 to 710 feet the samples consist of stained· sands with considerable
amounts of chert. Siliceous oolite is found as at DeWitt and is characteristic of the Oneota dolomite. The amount of quartz sand, howeyer, the arenaceous character of the chert, and. the surfaces of some of
the chert fragments .raise the question whether these beds do not belong
with those immediately above them. At 710 feet the drill entered a
white sandstone 35 feet thick, not of normal Jordan facies, which
possibly also should be referred to the basal formation of the Saint
Peter. The St. Lawrence dolomite clearly was reached at 745 feet.
Below 800 feet it is minutely quartzose and more or less glauconitic.
The Franconia is entirely typical, and the Galesville is clearly defined,
at least in its upper contact. The Galesville is given about the same
thickness as at Fulton by assigning the fine glauconitic sandstone at
1,085 feet to the top of the Eau Claire.
It is noteworthy that the wells in eastern Iowa that disclose this
basal formation of the Saint Peter group are all located in an elliptical
area in Jackson and Clinton Counties whose longer diameter, north and
south, is only about 30 miles. A southward extension of this axis
strikes the wells at Moline. and East Moline, in Illinois, in which the
same formation was found.
Dayton, Webster County, City Well of 1931

The first deep well at Dayton was drilled in 1895. The depth is 688
feet. The well foots in the Kinderhook limestone.
The well of 1931, drilled by the Thorpe Bros. Well Co., is 1,240
feet in depth, and its diameters are from 18 to 8 inches. Water was
first encountered at 138 feet in glacial sand, the yield being 25 gallons
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per minute. Water was found also from 860 to 900 feet and the main
supply at 1,235 feet. The yield is 175 gallons per minute under a drawdown of 103 feet. The static level is 62 feet below the surface. The
well is cased with 13-inch pipe to 323 feet, with lO-inch pipe from 312
to 505 feet, anl~ith 8-inch pipe from 770 to 966 feet.
Driller's Log

DEPTH
IN FEET

Pleistocene
and Recent (144 feet thick; top 1089 feet above sea level) Soil _______________________________________________________________

0-5

~~~el-==~========================================================= 7t=~~

Clay ______________________________________________________________ 77-138
Fine sand _________________________________________________________ 138-144
Pennsylvanian, Des Moines series (241 feet thick; top 945 feet above sea
Darklevel)
shale- ________________________________________________________ 144-258
Coal ______________________________________________________________ 258-260
Shale and thin streaks of rock ______________________________________ 269-385
Mississippian, undifferentiated (304 feet thick; top 704 feet above sea
level) Rock and shale alternating __________________________________________ 385-410
Rock and thin streaks of shale _____________
410-444
Lime rock ____________________.________._____________________________ 444-689
~________________________

Mississippian, Kinderhook shale (58 feet thick; top 400 feet above sea
level) Light green shale, very soft __________________________________ ~ ------ 689-717
Lime rock _________________________________________________________ 717-735
(}ray shale ________________________________________________________ 735-747
Devonian
(penetrated 493 feet; top 342 feet above sea level) - 747-1240
________________________________________________________
Lime and
rockSilurian

Notes. - The terrane "shale and streaks of rock" from 260 to 365
feet, is placed with the Des Moines, since the cuttings of the well of
1895 clearly show the shale to be of Coal Measures facies.
In· the author's report of 1912 5 the geologic section of the well of
1895 was drawn with its base (401 feet above sea level) 50 feet above
the top of the Devonian, the Kinderhook shale not having been encountered. The allowance thus made for the Kinderhook shale pro~es
sufficient within 8 feet. This shale must lie immediately below the base
of the well of 1895. Throughout this area the Kinderhook shale is thin
compared with that of its southeastern extension, and it contains more
or less intercalated limestones. Its thickness at Dayton, 58 feet, may be
compared with that at Gowrie, 50 feet; Fort Dodge (Beaver Products
Co. Well No. 3), 50 feet; and Ogden, 80 feet. The drill probably would
have struck the Maquoketa shale within a few feet of the bottom of the
well.
Glowa Geol. Survey, Vol. XXI, Plate XVI.
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Fulton, Illinois, City Well No.3, 1931

Through the courtesy of Mr. F~ T. Thwaites of the Wisconsin Geological Survey we are able to present here the geologic section of this
well, the latest drilled in the Clinton-Lyons-Fulton artesian field and
the one best sampled. The elevations above sea level are added to Mr.
Thwaites' determinations. The static level is 15 feet above the surface,
and the natural flow at surface is 200 gallons per minute.
Record of Strata
Pleistocene
(190 feet
thick; top 590 feet above sea level) No samples
_______________________________________________________
Clay, gray-blue, dolomitic _______ __________ __________________________
Gravel, pebbles chert; sand, coarse, gray, dolomitic; 3 samples ________
Sand, coarse, yellowish gray, dolomitic, glacial (?) ___________ ..: ______
Same as above except finer; 2 samples ______________________________
Clay, rusty brown, dolomitic ____________'____________________________
Sand, fine, rusty brown, very dolomitic ______________________________
Sand, fine, gray, dolomitic, glaciaL ____________________ -'_____________
Ordovician:
Maquoketa shale (152 feet thick; top 400 feet above sea level) Dolomite, light bluish gray_________________________________________
Shale, blue-gray, dolomitic; 9 samples _______________________________
Dolomite, dark blue-gray, shaly; 5 samples __________________________
Galena-Black River (348 feet thick; top 248 feet above sea level) Dolomite, light gray, 23 samples ____ ~------------------------------Dolomite, gray and brown, pyritic __________________________________
Dolomite, brownish gray and bluish gray ____________________________
Dolomite, gray, blue spots ____________________._____________________
Dolomite, light gray _______________'-________________________________
Same, some blue spots ______________________________________________
Dolomite, gray ____________________________________________________
Dolomite, light gray ________________________________________________
Dolomite, gray, blue spots; 2 samples ___________________ ____________
Dolomite, light gray, some white, very sandy_________________________
Shale, gray and brown, calcareous __________________________________
Sandstone, coarse, gray, pyritic, dolomitic; shale, greenish gray ________
Saint Peter (70 feet thick; top 100 feet below sea level) Sandstone, fine to medium, light gray, dolomitic _____________________
Same, lighter color, 2 samples ___________________________ .: __________
Sandstone, medium, white; 2 samples _______________________________
Shale, greenish gray; much sand; some soft white chert (?) _________
Same,
butand
some
white
dolomite, very soft; sand not in shale, which is
hard
caves
________________________________________________

DEPTH
IN FEET

0-100
100-110
110-130
130-140
140-160
160-170
170-180
180-190
190-200
200-290
290-342
342-570
570-580
580-590
590-600
600-610
610-620
620-630
630-640
640-660
660-672
672-682
682-690
690-700
700-720
720-740
740-750
750-760

Prairie du Chien (370 feet thick; top 170 feet below sea level) Dolomite, light gray; chert, white; shale .cavings ____________________ 760-770
Dolomite, light' gray; 3 samples _____________________________________ 770-800
Sandstone, medium, light gray, very dolomitic ________________________ 800-810
Dolomite, light gray; 2 samples-____________________ ____ :. __________ 810-830
Dolomite, light pink _______________________________________________ 830-840
Dolomite, light gray; 4 samples ___________________ __________________ 840-880
Dolomite, light gray; chert, white; 2 samples ________________________ 880-900
Dolomite, light gray; 3 samples ____________________________________ 900-930
Dolomite, light gray; chert, white; 2 samples ____________ ___________ 930-950
Dolomite, light gray; 2 samples ____________________________________ 950-970
Dolomite, light gray ; chert, white _______________________ ____________ 970-9$0
Same, mostly chert; 6 samples ______________________________________ 980-1040
Same, some yellowish brown cherL ________________________________ 1040-1050
Dolomite, light gray ____ .:. _________________________________________ 1050-1060
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Dolomite, gray; some white chert ___________________________________ 1()60-1070
Same, more chert, some yellowish brown ____________________________ 1070_10SO
'Dolomite, gray; some white chert ____________ ___ _________ ______ _____ 1080_1090
Dolomite, light gray; 2 samples _____________________________________ 1090-1110
Sandstone, fine, light ' gray, very dolomitic_'___________________ ._~----1110-1120
Dolomite, light gray; chert, white ________________ ..::.. _________________ 1120_1130
Cambrian:
Trempealeau : Jordan ' sandstone (10 feet thick; top 540 feet below sea
level) Sandstone, medium to coarse, light gray, very dolomitic __ _______ __ ___ 1130_1140
Trempealeau : Lodi ahd St. Lawrence (170 feet thic~; top 550 feet below
'
sea level) Dolomite, light gray; some sand; 3 samples __________________________ 1140-1170
' Dolomite, light gray and light pink ________________________________ 1170_1180
Same, with pyrite, and some dark gray; 2 samples ____ _______________ 1180_1200
Dolomite, light gray and light pink, pyritic; 2 samples _________ :.. _____ 1200_1220
Dolomite, light gray and light pink _________________________________ .l220_1230
Same (a few grains of glauconite) ; 2 samples ________________________ 1230_1250
, Dolomite, pink and gray; some glauconite; 6 samples ______ ~ _________ _1250_1310
Franconia (90 feet thick; top 720 feet below sea level) Dolomite, gray and pink, very sandy, very glauconitic; 2 samples _______ 1310_1330
Sandstone, very ' fine, greenish gray, dolomitic, ,glauconitic; 3 samples~_1330-1360
Sandstone, fine, greenish gray, dolomitic, glauconitic; 1 inch chunk of
gray chert in part oolitic ___________ .: __________________________ 1360_1370
Same; 2 samples _____________________ ____________________________ 1370_1390
Sa\1dstone,
exceedingly
fine, pink and greenish gray, very dolomitic, 1390-1400
glauconitic
____________________________________________________
~

Franconia: Ironton (40 feet thick; top 810 feet 'below sea level) Sandstone,
to medium,'
light gray, dolomitic, a few glauconite
grains; fine
3 samples
_______________________________________
______ 1400_1430
Sandstone, medium to coarse, light gray, dolomitic ___________________ 1430_1440
Dresbach: Galesville sand stone (90 feet thick; top 850 feet below sea
level) Sandstone, medium, white; 2 samples _______________________________ 1440_1460
Same, dolomitic; 2 samples ______________________,___________________ 1460-1480
Sandstone, medium, white; 5 samples __________ ~ _____________________ 1480_1530
Dresbach: Eau Claire (180 feet thick; top 940 feet below sea level) Sandstone, fine, light gray, dolomitic; 2 samples ________ ___ _________ 1530_1550
Same, glauconitic ________________________,_________________________ _1550_1560
Sangstone, fine, pink; glauconitic, slightly dolomitic __________________ 1560_1570
San~stone, medium, light gray, some glauconite, dolomitic; 3 samples __ 1570_1600
Sandstone, medium, pink, dolomitic _________________________ ~ -------1600-1610
Sandstone, fine to medium, gray, very dolomitic, hard; 2 samples ______ 1610_1630
Sa:ndstone,
fine, _______
light pinkish
gray, dolomitic, glauconitic; some shale, 1630_1640
dark gray
______________________________________________
Same, finer, less shale; 4 samples ___________________________________ 1640_1680
Sandstone, fine, red, dolomitic _____________________________________ 1680_1690
Sandstone, very fine, gray, dolomitic, glauconitic; 2 samples __________ 1690-1710
Dresbach: Mount Simon (penetrated 233 feet, top 1120 feet below sea
level) Sandstone, meduim to fine, white, slightly dolomitic; 2 samples __ __ ____ 1710_1730
Sandstone, medium to fine, light pink, dolomitic _____________________ 1730_1740
Sandstone, medium to fine, white, dolomitic; 2 samples _______________ 1740_1760
Like above, more dolomitic, hard; 3 samples ______________ ..: _________ 1760_1790
Sandstone, medium to fine, white, dolomitic; 2 samples __ _______ ______ 1790-181O
Sandstone, medium to coarse, white; 14 samples _____________________ 1810_1943
~

' Harper, Keokuk County

In 1931 the Sewell Well Co, of St. Louis completed a well one mile
southwest of Harper for the Continentar Construction Co. The depth
of the well is 1,530 feet. The diameters, top and bottom, are 20 and
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6t inches. The elevation of the curb is stated to be approximately that
of Harper, 796 feet above sea level. Water was found at the base of the
drift at 50 feet; in the Keokuk limestone at 150 feet; in soft dolomitic
limestones, probably Silurian,' at 730 feet, sulphurous; in GalenaPlatteville dolomite at 1,165' feet; in the Saint Peter at 1,303 feet; and
in the New Richmond sandstone, the main flow at 1,500 to 1,530 feet.
The head of the Galena-Platteville aquifer was 130 feet below curb.
At 1,335 feet, at the bottom of the Saint Peter sandstone, the head had
dropped to 182 feet below curb. The head rose to 119 feet below curb
on the completion of the well under the pressure of the main flow from
the New Richmond.
Casing was placed as follows: 47 feet of 16-inch casing to 47 feet;
153 feet of 12-inch casing to 153 feet; 317 feet of lO-inch casing; 1,002
feet of 8-inch casing. A 6-inch liner from 1,260 to 1,368 feet prevents
caving from the Saint Peter sandstone and also prevents lateral escape
of water from the New Richmond, whose static head is 63 feet higher
than that of water from the Saint Peter.
The well tests 200 gallons per minute.
Record of Strata

DgPTH
IN FggT

Pleistocene
(55 feet thick ; top 796
feet above sea level)______
Drift _____________________
_____________________
'_____________ 0-55
Pennsylvanian (93 feet thick; top 741 feet above sea level) 'Shale, mainly blue _________________________________________________ 55-148
Shale,
olive"drab,
hard,
laminated, in chips and concreted masses, some- 74-100
vvhat
calcareous
_______________________________________________
Mississippian:
Keokuk (62 feet thick; top 648 feet above sea level) Limestone, very light gray, highly crinoidal, soft, in chips, rapid effervescence in cold dilute Hel; a little cherL ______________________ 148-155
Limestone,
and____________________________
light buff, soft, rapid effervescence; much 155-160
vvhitish vvhitish
chert ____
~

~________________

Limestone, light ye1Iovv-gray, granular, moderately rapid effervescence;
much vvhitish chert; 3 samples _______________ ___________________
Limestone, as above; 'limestone, buff, slovv effervescence, siliceous;
much chert ________________________ .___ ______ .; _________________
Limestone, light gray, rapid effervescence; much cherL_~ ____________
Limestone, light gray and buff; some chert __________________________
Limestone, as above, very cherty ___________________________ ________
Chert, vvhitish; limestone, yellovv, crystalline-granular, moderately · rapid
effervescence; 2 samples . ___________________________________________
Burlington and Kinderhook (100 feet thick; top 586 feet above sea level) Limestone, vvhitish, soft, in large chips, earthy, highly argillaceous ;
3 samples _____________________________________________._______
Limestone,
gray
and dark
gray, fine-grained, argillaceous, rapid effervescence;
3 samples
____________________________________________

.
16~180

180-185
185-190
190-195
195-200
200-210
210-225

225-240
Limestone as above, moderately rapid effervescence; 2 samples ________ 240-250
Limestone, gray, finely crystalline, pyritic ; 2 samples _________________ 250-260
Limestone, yellovv-gray, calcilutite, fossiliferous at 275; rapid effervescence; 5 samples ____________ ________________________________ 260-285
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Limestone, gray and brownish gray, finely crystalline-granular, in large
flakes, rapid effervescence; 2 samples ____________________________
LImestone, light yellow-gray, calcilutite; and darker gray, finely granular; rapid effervescence ; fossiliferous at 300; 3 samples ________
Kinderhook shale' (352 feet thick, top 486 feet above sea level) - '
Shale, blue, plastic, calcareous; 3 samples ___________________________
No samples ________________________________________________________
Limestone, gray and blue-gray, argillaceous, earthy, in large' flakes,
rapid effervescence; 3 samples __________________________________
Shale, blue-gray, some olive-drab chips; calcareous, plastic ___________
Shale, as above ____________________________________________________
Shale, as above ____________________________________________________
Shale, as above ______________________________________________ "'"' _____
(Limestone, light yellow-gray and whitish, rapid effervescence, considerable white chert cuttings, clean of shale, Not listed in log
and apparently misplaced, 565-575)
Shale, blue-gray, calcareous, plastic _____________________________
Shale
as above,
with ________________________________
some inclosed chips of drab and __________
olive-drab
shale;
3 samples
~

Devonian and Silurian (111 feet thick; top 134 feet above sea level) Limestone, gray, earthy, argillaceous, in large chips, rapid effervescence;
some gray chert; 2 samples ____________________________________
Limestone, grayish buff, finely-crystalline, rapid effervescence, argillaceous, in rather large chjps _____________________________________
Limestone, medium dark gray, finely crystalline-granular, moderately
rapid effervescence; some drusy quartz; white chert; 3 samples __'__
Limestone,
medium dark
gray, finely cr)stalline-granular, moderately
rapid effervescence
_____________________________________________
Limestone, dolomitic, gray, rather slow effervescence, finely crystallinegranular, casts of fenestella in large chips _______________________
Limestone,
dolomitic,
brownish drab, rather slow effervescence, cherty,
fenestella
casts ________________________________________________

285-295
295-310
310-370
370-475
475-495
495-520
520-540
540-560
560-580

580-600
600-662
662-675
675-685
685-715
715-725
730-735

740-745
Limestone, dolomitic, brown, finely crystalline-granular _______________ 745-750
Limestone, dolomitic, gray, some cherL _____________________________ 755-765
Dolomite, yellow-gray, cryptocrystalline_____________________________ 765-773
Ordovician:
Maquoketa shale (227 feet thick; top 23 feet above sea level) Shale,
greenish
gray, calcareous,
plastic, some hard chips feebly cal- 773-795
careous;
2 samples
_____________________________________________
No samples _______________________________________________________ 795-835
Shale, bluish drab, calcareous, plastic _______________________________ 835-875
Shale as above ____________________________________________________ 875-885
No samples _____________________ "" _______________________ _________ 885-938
Dolomite, drab, argillaceous, crystalline-granular; much shale in chips;
2 samples ___________"-_________________________________________ 938-950
Shale, drab, calcareous, plastic, some chips olive-drab __________ :. _____ 955-975
"Brown ~hale," no samples _________________________________________ 975-1000
Galena-Platteville (285 feet' thick, top 204 feet below sea level) Dolomite, dark brown; white calcite; a few chips of brown shale, some
inflammable; 2 samples _________________________________________ l000-l020
Limestone, gray, earthy, rapid effervescence; a few flakes ,of brown
inflammable shale; 2 samples ___________________________________ l020-1040
Limestone, light yellow-gray, rapid effervescence_.:. ___________________ l040-1050
No samples ________________________________________________________ 1050-1060
Limestone as at 1,040; 4 samples _________________ "" _________________ 1060-1100
Limestone, light buff, moderately rapid effervescence, some light gray,
rapid effervescence; chert; 2 samples ____________________________ ll00-1120
Limestone, light buff, crystalline-granular, moderately rapid, effervescence, in sand; much white chert; 2 samples _____________________ 1120-1140
Limestone,
buff and light gray, moderately'____________________
rapid effervescence; 1140-1150
___________________________________
cherty light
~

~

Limestone, as above, some of rather slow effervescence ________________ 1l50-1l65
Dolomite, light buff and yellow-gray, in crystalline sand; 4 samples ___ 1l65-1l95
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Dolomite as above; limestone light gray; highly cherty; 2 samples ____ 1l95-1215
Limestone, gray, rapid effervescence; some chert _____________________ 1215-1225
Limestone,
light_____________________________________________________
gray, fossiliferous; much brown inflammable shale; 1225-1245
2 samples
Limestone, light gray, rapid effervescence; 2 samples _________________ 1245-1265
Limestone, medium dark gray, rapid effervescence; 2 samples ________ 1265-1285
Glenwood formation (18 feet thick, top 489 feet below sea level) Sandstone,
fine to medium, Saint Peter facies; much
brown inflammable1285-1290
_____________________
shale ____________________________________
Sandstone, as above, gray in mass __________________________________
Sandstone, as above, white, largest grains about 1 mm. diameter, spec;;kled
with small splinters of dark greenish shale, feebly calcareous _____ 1300-1310
"Green shale, cavey" _______________________ ___ _____________________ 1300-1303
Saint Peter sandstone (32 feet thick; top 507 feet below sea level) _
Sandstone, etc. as at 1300__________________ ., ______________________ 1310-1325
Sandstone, as above ; sample largely flakes of dark greenish shale as
above ; considerable amounts of pyrite __________________________ 1320-1330
Sandstone,
as above,
with much dark greenish shale; chert, white_____
and 1330-1335
_____________________________________________
gray, oOlitic
12~1300

"

~

Prairie du Chien: Shakopee dolomite (145 feet thick; top 539 feet below
sea level) - '
Dolomite; considerable chert, some oOlitic; much shale as above, in
large flakes; with some quartz sand as above _____________________ 1335-1340
Dolomite, light buff; siliceous oOlite ________________________________ 1340-1350
Dolomite, light buff, cherty ________________________________________ 1350-1360
Dolomite, gray ____________________________________________________ 1360-1370
Dolomite,
light buff, considerable light greenish shale; pyrite; 2 sam-1370-1390
ples __________________________________________________________
No sample ________________________________________________________ 1390-1400
Dolomite, buff, much white chert ____________________________________ 1400-1410
Dolomite, buff, highly arenaceous, imbedded grains; 2 samples.:. _______ 1410-1430
Dolomite, light brown, cherty ______________________________________ 1430-1440
Dolomite, yellow-gray and buff; 3 samples ___________________________ 1440-1470
Dolomite, dark brown, cherty________________________________________ 1470-1480
Prairie du Chien: New Richmond sandstone (penetrated, 50 feet; top 684
feet below sea level) Sandstone, dolomitic, light yellow-gray, grains rounded, frosted, up to
1.3 mm. diameter; .some chert and siliceous oOlite; 3 samples ______ 1480-151O
Sandstone, light yellow-gray in mass from rust, fine __________________ 1510-1520
Sandstone, as above, but coarser, largest grains 0.5-0.7 mm. diameter __ 1520-1530

Nates. - The assignment of the beds from 55 to 144 feet is based on
the log and its confirmation, so far as it goes, by a single sample. Some
corroboration is afforded by the coarse ill-rounded quartz sand found
in all cuttings below the shale as far down as 310 feet, where the second
casing was bedded. This foreign material would readily be supplied by
the basal sand o,f a Pennsylvanian outlier, even though the seam were
too thin to find mention in the log. Such material has been known to
.find its way down behind a casing. No such thickness of shale occurs at
this horizon in the Mississippian, and a Pennsylvanian outlier at Harper has been mapped by Bain in his report on the Geology of Keokuk
County. 6
,The cherty limestones, largely magnesian, from ISS to 210 feet are
rather clearly the westward extension of the Montrose cherts of the
6
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Keokuk, and the limestone at 148 feet , although crinoidal, may belong
to the same formation. Underlying the Montrose cherts are homogenous limestones, 100 feet thick, which may belong to a single terrane.
They show neither the distinctive crinoidallayers expected in the Burlington, nor the intercalated sandstones looked for in the Kinderhook
limestones. No Kinderhook oolite was noted. In the absence of fossils
the two formations, to one or both of which th~ beds belong, can not be
discriminated.
The Kinderhook shale clearly begins at 310 feet and has a thickness
of at least 165 feet, and probably of 352 feet. This maximum is considerably greater than at Morning Sun, Brighton, and New London,
where it measures . about 280 feet; it is not much ·in excess of that
assigned at Winfield and Donnellson, about 325 feet, and slightly less
than at Mount Pleasant, 368 feet. The correlation with the Washington
section is close. At v..,r ashington the Kinderhook shale has been partly ·
cut away by the erosion of a preglacial channel, but the base of the
formation shows a normal dip from Washington to Harper of eight or
nine feet to the mile. The correlation with the section at Sigourney,
however, is by no means so close. The top of the formation shows a
normal dip, but the base is 68 feet higher at Sigourney than at Harper,
or if some argillaceous limestones and shales be included with the
Kinderhook, it is still 16 feet higher.
The Devonian-Silurian thickness is about the same as at Washington, qut much less than at Sigourney, where it measures 317 feet, or
with 'every allowance at least 265 feet. The discrepancy seems due to
unconformities: the erosion of the Devonian at Harper, or of the
Maquoketa at Sigourney, or both.
The Maquok~ta maintains its normal thickness, but thins ab~uptly
southward. The inflammable brown shale found in several well sections
near its base probably lies within the "Brown shale" of the log, from
975 to 1,000 feet, .and caving supplies the inflammabl~ shale found in
cuttings of the upper beds of the Galena.
The Galena-Platteville maintains its usual thickness, exhibiting the
not uncommon alternation of limestones, magnesian limestones, and dolomites, with considerable chert. The brown inflammable shale found in
the first cuttings 6f the Saint Peter sandstone is interpreted as cave from
the base of the Platteville. The Glenwood and the Saint Peter have the
same general relations as at New London (page 332).
The chert of the first cuttings in the Prairie du Chien may come
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from residual materials and thus represent an unconformity. The beds
assigned to the New Richmond show nothing lithologically distinctive,
but their position, only 145 feet below the Saint Peter, forbids their
assignment to the Jordan, which lies much deepe'r in this area.
Driller's log, by George L. Smith

DJ>P'l'lI

IN FJ>J>T
Drift _________________________________________________
0-55 ·
Blue shale _________________________________________________________ :.._ 55-148
Shelly lime' _________________ :. __________________________________ .________ 148-152
Gray lime, white flint __________________________________________________ 152-265
Blue shale _____________________________________________________________ 265-277
Gray lime _____________________________________________________________ 277-284
Gray shale _________________________________________________________ __ 284-291
Gray lime ___________________________________________________ ______ 291-302
Blue shale ______________________________________________________ .:. _____ 302-370'
Brown shale ___ .:. ______________________________ oc _________________________ 370-473
Gray lime _____________________________________________________________ 473-494
Brown shale ________________________________.___________________ ___ __ 494-662
Brown lime _________________________________________________________ 662-725
Gray and brown lime, soft __ oc ________ :-________________________________ 725-737
Brown lime, hard _____________________________________________________ 737-755
Gray lime _______________________________________________ _____________ 755-773
Green shale, cavy ______________________________________________________ 773-810
Blue shale ____________________________________________________________ 810-938
Gray lime ________________________ ~-------------------~--------- _______ B38-955
~~______________

~

~--

~

~

~_

~

it~~~:~~:le-~~~~~~~~~~~~~~~~~~~~~~~~~~~========================~======
~~=~052
Brown lime ______________________ ____________________________________ 1002-<1018
~

Gray and brown lime __________________________________________________ 1018-lOBO
Brown lime ________________________________ ~ ---------------~----- _____JOBO-II60
Brown lime, few white specks from top ________________________________ 1160--1170
White sand ____________________.________________________________________ 1170-1185
Brown lime ____________________________________________ ______________ 1185-1285
Brown lime and white sand_______________ ____________________________ 1285-1290
White sand ____________________ .________________________________________ 1290-1300
Green shale, cavy ______________ ______________________________________ 1300-1303
White
Broken sand
sand -----------r------------------------------------------____
and shale _________________________________________________ 1303-1324
1324-1335
Shale and broken lime ________________________________________________ 1335-1339
Brown lime ___________________________________________________________ 1339-1376
Gray lime ____________________________________________________________ 1376-1410
Brown sandy lime _______________________________________________ _____ 1410--1480
Gray lime ________________._____________________ __________ ______________ 1480-1495
Brown lime and white sand ______________________________________·______ 1495-1500
White sand ____________________________________________________________ 1500-1530
~

~

~

~

Keosauqua, Van Buren County

In 1932 a well was drilled for the water supply of Keosauqua by C.
W. Varner of Dubuque. The depth is 335 feet. Casing was set as follows: lO-inch to 22 feet, 8-inch from surface to 105 feet, perforated
between 25 and ~S feet. A 72-hours' test showed a yield of 116 gallons
per minute, the full capacity of the pump, with a draw-down of 24'
feet. The static level is 6 feet below the surface. For the above data
and for the following log the Survey is indebted to Mr. W. G. Os-
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born of Keosauqua, who is also responsible for the ,assignments to
Mississippian formations.
Lag of City Well No. 'I, Keosauqua
Pleistocene (20 feet thick, top 579 feet above sea level) :
Clay, yellow ________________________________________ ___________
Sand and gravel; water ___________________________________________
Mississippian (penetrated 315 feet) :
Limestone, gray above, buff, magnesian below; water. St. Louis______
, Limestone and shale, interbedded, gray. Warsaw____________________
Limestone, buff; water. Keokuk ____________________________________
Limestone, light gray. Keokuk __ ________________ __________ _________
Limestone, buff, magnesian, water. Keokuk ___ _____________________ .:._
Limestone, light gray and gray, with chert. Keokuk _________________
Limestone, white; some water between 240 and 250 feet. Burlington ___
Limestone, gray and brown; water at top at contact. Kindel;hook ______
Limestone, gray, and sandstone, with siliceous inclusions. Kinderhook __
Limestone, as above, with gray shale; water. Kinderhook _____________

DEPTH
IN FEET

0-17
17-20
20-50
50-101
101-110
110:-175
175-185
185-198
198--288
288--292
292-325
325-335

New London, City Well No. 2, 1930

New London's city 'well No.1, which is 1,450 feet deep, was drilled
in 1916, and is described in volume XXXIII of the Iowa Geological
Survey. A second well was drilled in 1930 by Thorpe Bros. Well Co.
of Des Moines. The depth is 2,785 feet. On completion the well tested
250-300 gallons per minute on a 48-hour run with a draw-down of but
6 feet. The static level is 185 feet below the curb, 45 feet below the
original static level of well No.1, which tapped the Prairie duChien
aquifers.
"While the water is quite hard, it is not nearly as bad as that of our
old well," writes Mr. J. O. Bell, manager of the City Water and Light
Department. The water of well No.1 showed a total hardness of 1,189
parts per million. In this area, then, drilling can continue for 1,000 feet
in the Cambrian without striking brine pools and with the prospect of
finding better water than that of the Ordovician aquifers.
The well is cased with 252 feet of lO-inch casing, and 1,450 feet of
8-inch casing, making the well impervious to a depth of 1,700 feet. A
6-inch casing was also inserted from 2,300 to 2,500 feet to prevent t1).e
caving of certain beds of the Galesville and Eau Claire.
Record of Strata
Gaps in this record are filled when possible from the record of City Well No. 1.
Norton, W. H ., Deep Wells of Iowa: Iowa Geol. Survey, Vol. XXXIII, pp. 281-283.
No samples or record________________________ ___ ___________________
Mississippian:
Limestone,
cream-colored, rapid effervescence in cold dilute Hel; chert,
____
white _____________________________________________________

DEPTH
IN FEET

0-157
15.7

STRATA OF NEW LONDON WELL
Sandsto~e, buff, clayey, somewhat calcareous, sand grains irregular ___ _
.Limestone, as at 157_______________________________ ________________ _
Chert, white; cream-colored limestone ______ _________________________ _
Chert, white ; some limestone, light buff _____________________________ _
Limestone, light gray in mass ____________________________________ _
Chert, white; limestone, buff, highly siliceous _______________________ _
Limestone, cream-colored, cherty ____________ _______________________ _
Sandstone, as
blue-gray,
grains_ minute,
calciferous, argillaceous
Sandstone,
above _______
________angular,
______________________
____________

331
172
182
220
230
235
248
260
275
285

Limestone, dark gray, siliceous, argillaceous, residue of minute quartz
grains, slow effervescence ; limestone, whitish, rapid effervescence __
295
Sandstone, blue-gray, grains minute, irregular, calciferous, argillaceous __
305
Kinderhook shale (280 feet thick, top 440 feet above sea level) Shale, blue, calcareous; samples at 315, 325, 465, and _________________ _
470
Devonian (135 feet thick; top 160. feet above sea level)Limestone, blue-gray, highly argillaceous, fine siliceous residue _______ _
605
Limestone, brownish buff, rapid effervescence, finely sacchardidaL _____ _
625
Limestone, brownish buff and gray, rapid effervescence, fossiliferous
with fragments of brachiopod shells __________________________ _~_____
640
"Limestone, blue-gray, earthy, fossiliferous, soft ; some large chips" __ 646-651'
"Limestone, yellow-gray', effervescence rapid, in fine chips" ___________ 651--{)63
"Limestone, brown, effervescence rapid,' earthy, in chips" ____________ 663--{)67
"Limestone, blue-gray, effervescence rapid ; pyrite; a little chert" ______ 667-670
Limestone, blue-gray, rapid effervescence____________________________
670
Limestone, as above, fossiliferous with fragments of brachiopods_______
685
Limestone,
yellow-gray,
effervescence, earthy,
fossiliferous
with_
__________________
_____________
__ ____ ____
brachiopod
fragmentsrapid
705
Silurian (78 feet thick; top 25 feet above sea level) Limestone, gray, rapid effervescence, in sand, considerable quantity of
gypsum and crystals of selenite____________________________________
740
"Limestone, yellow-gray, effervescence rapid, fossiliferous, in fine chips" 720-730
"Limestone, whitish, rapid effervescence,' in flaky chips" ______________ 730-740
Gypsum,
in mass, sdme limestone of rapid effervescence,
all incream-colored
fine sand __________________________________________
______ _
750
dark
gray,
rapid
effervescence,
much
gypsum,
in
chips
and_
Limestone,
sand _____________________________ ____________________________
760
Gypsum, gray and white, some limestone __________________._________ -:-_
770
.Limestone, brown, rapid effervescence; much gypsum in white chips,
some slate-colored and blue shale _______________ _____ ___________ _
775 .
"Limestone, brown and buff, effervescence rapid, in sand; gypsum in
white soft masses and chips; 3 samples" __________________________ 760-796
"Limestone, brown, effervescence rapid; some slow; white chips of
crystalline quartz, nongranular, 3: few cleavage faces noted (altered
from anhydrite?)" _____________________________________________ 796-806
"Limestone,
blue-gray,
effervescence
rapid, some quartz; shale in pow- 806-818
_________
___________________________________________
der" ______
Ordovician :
Maquoketa shale; Roing? (34 feet thick; top 53 feet below sea level)"Shale, blue, plastic, calcarepus" ____________________________________
"Shale, blue, in chips; limestone, rapid effervescence; some fine quartz
sand in well-rounded grains" ___________ _________________________ _
Dolomite, gray, rather slow effervescence, arenaceous, grains fine;
fine, larger grains well-rounded, dolomitic cement;______
some
sandstone,
shale
____________________________________________________
Dolomite, etc. as above_____________________________________________
"Limestone, blue-gray, highly arenaceous, or sandstone, calciferous" __
"Sandstone, gray, calciferous, larger grains well-rounded, up to 0.6 mm.
diameter, in chips and sand" ___________________________________
Galena-Platteville
(282
feet_______________________________________
thick; top 87 feet below sea level) "No samples" ___
______
_____

818--830
820
835
845
843-850
850-852

852--860
"Dolomite, blue-gray and light buff, cryptocrystalline, in sand" _________ 860-870
Dolomite, buff in mass _______________ _____________________________ ..:_ . 875
Dolomite, buff and yellow-gray; 13 samples __________________ _______ 915-1090
Limestone, gray, rapid effervescence____________________________ ____
1100
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,1110
Limestone, as above; a little brown shale, inflammable, in small chips __
Limestone,
light buff, moderately
rapid effervescence; limestone, gray,_
rapid effervescence
____________________________________________
1130
"Limestone,
buff, in .fine sand, effervescence rather rapid; two 1113-1134
samples" light
______________________________________________________

Glenwood formation (46 feet thick; top 369 feet below sea level)"Sandstone, white, grains well-rounded, some secondary enlargements,
larger grains 0.5 mm. diameter" ______ ___________________________ 1134-1170
Sandstone, as above ________________________________________________ 1140-1150
Sandstone, light yellow, very fine, dolomitic_________________________
1160
"Shale, green, unctuous, nonca1careous, pyritic" _____.- ----------------1170-1180
Shale, as above____________________________________________________
. 1170
Saint Peter sandstone (40 feet thick; top 415 feet below sea level) Sandstone,
--------------------r------------------------------1185
samplesfine
___________________
___________________________________ 1185-1220
~o

~

Prairie du Chien (562 feet thick; top 455 feet below sea level) Dolomite, gray, light gray and light buff, considerable amount of cave
shale and some sand, cherty in places; 1"9 samples _________________ 1220-1470
"Sandstone, clean, white, grains well-rounded and' frosted, many larger
grains of 1 mm. diameter, some secondary enlargements" ________._
1485
samples __________ ________________ ______________ .: ____________ 1470-1515
Dolomite, gray, considerable white cherL___________________________
1515
Dolomite, yellow-gray, arenaceous, grains fine, rounded, some with secondary enlargements; some warped plates very thin (about 1 mm.
0"£ fineshale
shaly
material, brown, highly inflammable, but no_
thickness)
chips
of brown
__________________________________________
1520
Dolomite, gray, cherty, much drab cave shale, one fragment, 11 mm.
diameter, 5 mm. thick, brown, nonlaminated, inflammable shale; a
very few small chips of same ________________________________ _
1545
Dolomite, gray, cherty ____________________________________________ _
1560
Dolomite, very light gray, macrocrystalline; some cave shale, including
a few chips of brown inflammable shale as above; 4 samples _______ 1590-1615
Dolomite, as above, cherty; some chips of brown inflammable shale at
1,665 and 1,680; dark cave shale in all samples; 7 samples ________ 1630-1695
Dolomite, dark gray in mass, cherty________________________________
710 .
Dolomite, buff-gray in mass, cherty _________________________________
1726
Dolomite, light yellow-gray in mass, cherty; 3 samples _______________ 1745-1760
Dolomite, gray, cherty______________________________________________ 1770-1780
Cambrian:
Trempealeau: Jordan sandstone (128 feet thick; top 1,017 feet below sea
level) fine, ____________________________________________________
white, many secondary enlargements, dolomitic cement_
Sandstone,
or matrix
1782
Sandstone, as above, grains up to 0.7 mm. diameter, larger grains
s~ooth and ~rosted, some grains imbedded. in cryptocrystalline
s1l1ceous
matrix ______________________________________________ _
1800
Dolomite, gray in mass, highly arenaceous, grains fine ______________ _
1805
Sandstone, dolomitic, · fine __ ______________________________________ _
1825
Sandstone, buff in mass, grains fine, larger grains well-rounded and
fr.osted, dolomitic ____________________________________________ _
1835
fine, dolomitic, imbedded grains, some secondary en-_
Sandstone,
very ___________________________________________________
largements
1840
Sandstone,. gray-buff in mass, fine, grains largely· broken, larger grains
'well-rounded and frosted, dolomitic cement; 3 samples _____________ 1860-1890
Trempealeau: Lodi and St. Lawrence (180 feet thick; top 1,145 feet below
sea level) Dolomite, gray-buff in mass, highly arenaceous, grains as above _____ _
1910
Dolomite, gray, in large chips _____________________________________ _
1935
Dolomite, gray, vesicular, cavities lined with dolomite crystals, nests of
iridescent pyrite _______________________________________________
1940
Dolomit.e, gray; 4 samples ____________________'_____________________ 1950-1975
Dolomite, gray, vesicular-, cavities lined with crystals of d910mite______
1985
Dolomite, gray ____________________________________________________
1990
Dolomite, light buff in m3,ss ______ ~ _____.---------------------------2000-2015
~o

~

~

~_.
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Dolomite, gray, slightly' arenaceous-_________________________________
2035
Dolomite, light yellow-gray and light buff in mass; 6 samples _________ 2045-20S0
Franconia (260 feet thick; top 1,325 feet below sea level) Dolomite, blue-gray, highly arenaceous with minnte or microscopic
angular grains of quartz, chips speckled with glauconite _________ _
2090
Dolomite, medium dark gray, arenaceous and glauconitic as above ____ _
2100
Dolomite, medium dark gray, highly arenaceous with minute grains;
concreted mass of light blue-green shale, highly dolomitic and
minutely arenaceous ___________ ~ ________________________________ 2110-2115'
Dolomite,
arenaceou.s, as above, glauconitic, argillaceous; 52125-2175
sampleshighly
_______________________________________________________
Shale,
light blue-green,
minutely arenaceous, glauconitic, dolomitic,
in ' 21S0
______
concreted
masses _________________________________________
Dolomite, dark gray, minutely arenaceous, glauconitic; 3 samples _____ -2195-2210
Shale as at 2180
Dolomite, buff, vesicular with cavities lined with dolomite crystals; sample misplaced (?) labelled _____________________________________ _
2225
Shale, green, ,minutely arenaceous, dolomitic, glauconitic _____________ _
2235
Dolomite, gray, highly arenaceous with minute grains; glauconitic ___ _
2245
Shale, blue-gray, minutely arenaceous, glauconitic, somewhat dolomitic
in concreted masses; some flakes of hard, olive-green shale ______ _
2255
Shale, in dark drab chips, nonca1careous, in blue-gray concreted masses;
sandstone, buff and light gray, of minute angular particles, sparingly
glauconitic, feebly dolomitic, in chips ___________________________ _
2265
Sandstone and shale as at 2265 _____________________________________ _
2270
Sandstone, of minute particles, glauconitic, dolomitic; shale, dark olivegreen, nonca1careous, in splintery chips _______________ -'...: __ ______ _
2280
Dolomite, gray, highly arenaceous as above, glauconitic, in chips; much
shale, dark blue-green, nonca1careous, in hard chips _____________ _
2285
Sandstone, gray and pinkish, grains minute, angular, speckled with grains
of glauconite, dolomitic _____________________ ___________________ _
Sandstone, grains as above, highly glauconitic, dolomitic cement _______ _
2300
2310
Sandstone, gray and pinkish, grains as above speckled with glauconite __
Shale, drab, in concreted masses __________________ ___ _______________ _
2315
Second sample, as at 2310 ________________________________________ _
2315
Sandstone, as at 2310. From 2265 all the above samples are blue-greenish,
drab
mass_____________________________
from shale in powder and chips,_____________________
and the sandstone is in_
smallinchips
2320
Sandstone, pink, buff and gray, color in mass buff, grains minute, of
2325
clear quartz, angular or subangular, an occasional fine grain rounded
Sandstone ,,:s. above, ~u.t green-gray with powder and chips of shale,
glaUCOnitic, dolomItic cement __________________________________ _
2340
Dresbach: Galesville sandstone (70 feet thick; top 1,585 feet below sea
level),
Sandstone, in sand and chips, cuttings buff from rust, grains fine to 1.0
mm. diameter, for the most part poorly rounded, pinkish grains not
uncommon, dolomitic cement, glauconitic; shale nearly absent ____ _
2350
Sandstone, in sand, buff in mass, fine and up to 1.5 mm. diameter, grains
rough surfaced, some pinkish; glauconitic ______________________ _
2360
Sandstone,
brown-gray,
grains as above; lumps of bright green
glau_______
_
conitic sandy
clay _____________________________________
2365
Sandstone, 2d sample, iron red, with red clay, grains up to 1..4 mm.
diameter,
in sand, glauconitic; some chips of fine glauconitic sand-_
stone
_________________________________________________________
2365
Sandstone, light brownish gray, fine, with some larger grains 1 mm.
diameter, many pinkish, in sand, glauconitic ________ ,______________
2370
Sandstone, gray, fine to medium, grains as above, glauconitic; 3 samples23Sa-:Z395
Sandstone, green-gray in mass, fine to medium, some of the 1arger 'grains
well-rounded, grains commonly colorless. glauconitic ___ -'_________ _
2400
Dresbach: Eau Claire (235 feet thick; top 1,655 feet below sea level) Sandstone, pink, in chips, cuttings re.d-brown from red shale and splinters
of gree~. shale coated red, grains minute, uncolored, nonca1careous,
glaUCOnitIc ________________ ~ ____ --.,.--------,.;--________________ _
2420
Sandstone, as above, but without red shale, in chips; one fragment of
~

~

334

DEEP WELLS IN IOWA

white dolomite
with glauconite and arenaceous with minute
grains
of clear mottled
quartz __________________________________________
2425
··-Sandstone,... as aho.v;e, nonca1car.eous, .light buff, glauconitic; much slatecolored hard shale; ·3 samples _____ ________________ _______ _2430, 2435, 2460
Sandstone, gray, dolomitic, glauconitic; with much shale as above____
2470
Sandstone, gray, dolomitic; dolomite highly arenaceous;' both glauconitic·
and both in grains of quartz sand minute; much red-brown and
drab shale in large flakes, finely laminated______________________
2500
Shale,
greenish
drab,shale
nonca1careous,
hard, splintery, finely laminated;
2515
some
red-brown
__________________________________________
Sandstone, gray and pinkish, grains minute, dolomitic, highly glauconitic,
all cuttings coated with red clay ; red and drab shale; two fragments of dark gray dolomite, one 2 cm. thick between bedding
arenaceous with minute angular
grains and highly
planes; . ~ighly
_______________________________
_____________________
2550
glaucollltic
Sandstone, pinkish in sand, buff in mass, grains very fine, poorly
2555
rounded, glauconitic ; on boiling in HCI, color removed from grains
Sandstone, light buff, in chips and sand, noncalcareous, grains very fine,
slightly glauconitic; 5 samples _____________________ ___ '-_..: _______ _2575-2610
Sandstone, buff, dolomitic, glauconitic, grains minute ; 2 samples _____ _2637-2645
Sandstone, native color light gray, grains very fine, ill-rounded, in
chips and sand _______________________ __________ _______________
2652
Dresbach: Mount Simon (penetrated 30 feet; top 1,890 feet below sea
level) Sandstone, light buff in mass, fine with some grains reaching 1.6 mm.
2655
diameter; many chips of sandstone as at 2652; very little shale____
Sandstone, gray in mass, many grains from 1 to 2 mm. diameter, larger
grains well-rounded and frosted, in sand; chips of pink nondolomitic
sandstone of very fine grain; chips of dark drab sandstone, fine2660
to medium-grained, slightly dolomitic ___________________________
Sandstone, light gray in mass, clean, fine to medium, with some rounded
2675
grains of 1 mm. diameter ________________ __ ___ '-________________
Sandstone, red and pink, fine- to medium-grained, grains of colorless
quartz, but many rusted, only larger grains well-rounded__________
2680
Sandstone, reddish brown, clean, coarser than above, larger grains 1 mm.
diameter; color removable on boiling in H CI; chips of sandstone
of minute grains and some dolomite_________________________ ~____
2685
Sandstone, reddish brown in mass, grains as aL _____ -= _______ .: ___ 2685, 2690-2695
Sandstone, light buff in mass, fine grains poorly rounded______________
2730
Sandstone,
reddish
brown in mass, larger grains
rounded
1.0 and 1.5 mm.
__________________________
_______
_____ ________________
2735
diameter
No sample "practically same as last sample only got much whiter, finer
and s6ft" ___ ________ _______________________ _________________ ..2735-2785
~

Nates. - There is some difficulty in correlating the beds above the
Kinderhook shale with those of natural sections of this area. The sandstone overlying the Kinderhook shale is evidently identical with that
occupying the same stratigraphic place in the Prospect Hill section at
Burlington 1 although the latter measures 22i feet thick, while the
samples at New London appear to represent a bed 40 feet in thickness.
At Mount Pleasant this sandstone has a thickness of 52 feet, but is
argillaceous at top and includes some shale.
The Kinderhook shale should possibly include the argillaceous limestone here placed as the upper beds of the Devonian, which would give
it a thickness of 310 feet. This measure is exceeded at Mount Pleasant
1 Van Tuyl, F. M., Iowa Geol. Survey, Vol. XXX, p . 54.
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and Donnellson. The brown inflammable shale found in this formation
at Keokuk, Mount Pleasant, and Brighton is not represented in the
few samples of the shale at New London.
Considering the notable deposits of gypsum in the Silurian of Mount
Pleasant and its occurrence at the same horizon at Fairfield, Brighton,
Pella, and Des Moines, the gypsum in the cuttings at New London
from 750 to 796 feet wa,s to be expected. The absence of evidence of
gypsum at Burlington may well be due to lack of data. At Harper the
Silurian can not be discriminated, and to the south, at Donnellson and
Keokuk, the Silurian apparently has feathered out.
The beds from 818 to 852 feet are referable either to the Maquoketa
shale of the Ordovician or to the Hoing sandstone commonly assigned
to th~ Silurian. In their arenaceous content the beds in question are
quite like those referred to the base of the Silurian at Washington,
Sigourney, Des Moines, Stuart, Centerville, Shellsburg, and Greenfield. At Ogden, 70 feet of chert, with quartz sand and a very little
dolomite, overlies the shale assigned to the Maquoketa. The Hoing
formation in its type localities in western Illinois is described as spotty
and discontinuous in distributon and lenticular in its deposits, with a
thickness rangi.ng from 5 to more than 30 feet. It is SUPP9sed to lie
unconformably on the Maquoketa, occupying hollows in the erosion
surface developed on the shale during the erosion interval preceding
the deposition of the Niagaran limestone. The Hoing is thus supposed
to consist of land deposits reworked by the transgressing Niagaran
sea. There are instances, however, among the deep well sections of
Iowa where similar arenaceous deposits occur more intimately related
to Maquoketa shales. At Mount Pleasant fine quartz sandstone appears
22 feet below the top and 15 feet above the bottom of the shale. At
Iowa City cuttings of arenaceous shale, dolomite, and lumps of decayed
chert mark a bed 12 feet thick, which lies 63 feet above the base and
118 feet below the top of the Maquoketa. At Charles City, where the
Maquoketa is 90 feet thick, the basal stratum of the formation is a fine
sandstone associated in the cuttings with an argillaceous dolomite, and
the summit beds also are sandy. At -Fort Dodge, city well No.8, the
base of the Maquoketa includes chert and sandy beds.
The Glenwood and the Saint Peter, as at Harper, are more intimately connected than is common in deep well sections in Iowa. Taken
in connection with examples where the Glenwood consists of shale
only, where the shale is sandy, and where it is entirely wanting; we
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have several variations on a single theme. The 'Glenwood is a transitional formation between the Saint Peter and the Galena-Platteville;
the three formations belong , to . a continuous cycle of sedimentation
unbroken by emergence and erosion. Close as are the normal relations
of the Glenwood shale wi't h the Platteville limestone and the Decorah '
shale, they may be even closer with the Saint Peter sandstone, as at
New London and Harper.
,
,
'
The epoch during which the sands of the Saint Peter were laid' down
closed under conditions of rapia change, which often permitted the
calcareous silts of the Platteville to be laid di~ectly on the Saint Peter
sandstone. In certain areas under a slower subsidence, however, or
other differing conditions, the coarser clastics ot the' Saint Peter were
succeeded by the fine sea muds now known as the Glenwood $hale.
Continuously deepening waters and retreating shores gave rise to the
limy silts of the Platteville, while a little later a slight oscillation produced the shales of the Decorah. Not infrequently, however, after the
deposition of the shales of the Glenwood, an oscillation led to the ret':lrrence of the conditions favorable for the deposition of sandstone,
still of Saint Peter facies, Again, as shown in several well sections of
north-central and western Iowa, conditions long ,favored the deposition
of a heavy shale which may include the Glenwood, Platteville, and
Decorah formations, so far as our data show.
On such 'varying natural sequences it is difficult to impose any castiron classification, It seems fairly clear, however, that, apart from the
evidence of fossils, and with only such proofs as deep wells supply,
the Saint Peter is linked closely through the Glenwood with the Middle
Ordovician Galena-Platteville. On the other hand, it is in many places
separated from the Lower Ordovician Prairie du Chien by residual
deposits of the same significance as the unconformities observed in the
Wisconsin outcrops.
The Prairie du Chien, here given a thickness of 562 feet, shows an
evident thickening southward from its measures of 380 feet at Washington, 460 feet at Grinnell, and 440 feet at Bettendorf. About the
same thickness, 565 feet, is seen at Burlington, and at Mount Pleasant,
where it is 527 feet; and it is out of the question to suppose that at
New London the Trempealeau dolomite i,s included mistakenly with the
Prairie du Chieh. Continuing its thickening toward the south, the
formation has a thickness of 760 feet at Keokuk. The New Richmond
sandstone is not in evidence. The brown inflammable shale found in
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samples from 1,545 to 1,680 feet is interpreted as cave material from
the usual horizon near the base of the Platteville. It is not represented
in Prairie du Chien cuttings from well No. 1.
The Jordan sandstone reaches an exceptional thickness of 128 feet
and is dolomitic throughout. Both the St. Lawrence and the Franconia
(Saint Lawrence dolomite and shales of earlier reports) run true to
form and need no comment. The Galesville is far from typical and is
distinguished with some uncertainty from the sandstones of microscopic grain and the shales of the formations between which it lies. The
distinction is based chiefly on the presence of decidedly coarser sand
and the fact that shale is practically absent. Like them, however, it is
here glauconitic. The transition to the 'Eau Claire is marked by hard,
usually honcalcareous, sandstones of microscopic grain and hard splintery shales. The Mount Simon is rather sharply set off by softer nonglauconitic sandstones of coarser grain and by the general absence of
shale.
The New London section, well attested with authentic sample cuttings, penetl:ates the Cambrian to the very unusual depth of 1,003 feet,
203 feet deeper than that of the Crapo Park well at Burlington. It thus
becomes of exceptional value in the interpretation of the Cambrian of
Iowa.
New Sharon, Mahaska County

In 1930 a deep well was completed for the town of New Sharon
by the Thorpe Bros. Well Co. of Des Moines. The well is 2,139 feet
deep, footing in the St. Lawrence dolomite. Special interest attaches to
this well on account of the prolonged efforts to obtain a potable water
in an area where the mineralization of the waters of the higher strata
is excessive.
The first test of the well was made on reaching the Shakopee dolomite. The well had been now cased to the top 6f the Saint Peter sandstone and the static level stood at 108 feet below the curb. The well
yielded 90 gallons per minute with a draw-down of 25 feet, and 150
gallons per minute with a ,draw-down of 40 feet. Analysis (No.2,
table p. 340) shows the quality of the water. The similarity of the
water to that of Mississippian well waters of the region suggested the
possibility that the upper waters had not been cased out successfully.
Drilling was resumed and the well carried to its full depth. The Saint
Peter was cased out, leaving only the large flows entering the well
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from the Prairie du Chien and the Jordan sandstone. The head was
now found to be at 149 feet below the curb. Pumping 200 gallons per
minute showed a draw-down of ·but a foot and pumping 300 gallons per
minute a draw-down of but 6 feet. The water, however, continued to
be highly mineralized ( analysis No.3).
To test the quantity and quality of the water from the Jordan sandstone a 4-inch pipe was now set, joining the bottom of the pipe which
cased out the Saint Peter and extending to the bottom of the well. This
pipe was perforated for 40 feet from the bottom to 'let in the water of
the Jordan aquifer, and a rubber packer was placed at the top of that
formation. The static level now rose to 112 feet, about its level at the
first test. The yield at this leveL was evidently insufficient. It was sus- '
pected that the leakage of upper waters was responsible both for the
head and for the high mineralization which still remained.
A 6-inch pipe was now placed, reaching from the curb to the top of
the 6-inch pipe already in the well in order to effectively exclude all
but the water of the Jordan. The head now fell to 149 feet within the
pipe, while it remained at 114 feet outside it. There was a heavy drawdown when pumping 159 gallons per minute. The lowered head seemed
to imply that the influx of upper waters had been greatly lessened, if
not entirely prevented. An analysis (No.4) showed a marked improvement but by no means the good quality to be expected. As the yield of
the Jordan sandstone was relatively small, and as there was no reason
to suppose that the quality of the Prairie du Chien waters was inferior,
the 4-inch casing shutting these waters out was now pulled. The head
then stood at 155 feet. A pumping test of 66 hours showed a capacity
of 280 gallons per minute with a draw-down of but 5 feet. The analysis
of the water (No.5) showed a marked reduction in total solids and
in each deleterious ingredient, but the water remained one of the most
heavily sulphated of Iowa deep wells and more highly mineralized than
any in use as a town supply. The table includes some of the most
highly mineralized deep well waters for comparison.
Evidently either the quality of the Cambro-Ordovician waters was
truly represented in the last analysis, or the utmost efforts of experienced and skilled drillers had not been able to prevent entirely the
influx of upper waters. In either case it remained only for the town to
decide whether the water could be safely used. It was pointed out that,
though the water was very bad as a boiler water, this fact might be disregarded in a nonindustrial town. Hendrixson has said, in summing up

WATER IN NEW SHARON WELL

339

the effects of such waters on health: "Apparently waters containing
more than 2,000 parts of mineral matter are unpalatable, and this
amount may be taken as the maximum amount allowable in a water
supply for city use and particularly for drinking. An organically pure
water with 2,200 parts may be considered usable if no better can be
obtained." This limit is set by Hendrixson largely because of unpalatability ; for he also states regarding water containing only this maximum
amount of 2,000 parts per million: "So far as is known no serious
effects on the health of the people can be traced to the use of such
waters." 8
More specifically it was pointed out that any possible injury to the
health of the users of this water would lie in the large amounts of the
sulphate, sodium, and. magnesium ions. In Maffitt's hypothetical combinations these totaled to the gallon 105 grains of .sodium sulphate
(Epsom salt) and magnesium sulphate (Glauber's salt). Thus one
drinking six glasses (a quart and a half) of the water a day would
take in 39 grains daily of these laxatives. A usual dose of either of
these salts for gentle laxative effects is from 15 to 30 grains after each
meal, or from 45 to 90 grains a day. The continuous use of about 39
grains per day could hardly be considered healthful. The effects, no
doubt, would .depend on the habit of the user. Those habitually constipated might be temporarily benefited. The first pronounced effects
might be expected gradually to wear off. The general effects would be
that of the continued use of the Mississippian waters of Colfax Springs,
not the public supply but that of the Old M. C. Spring, containing 113
grains per gallon, and the M. R. S. Spring, containing 88 grains per
gallon of the same laxatives. It was further pointed out that, if the
drift wells of New Sharon's city supply were still used in part, the
dilution of the water of the deep well would lessen its deleterious
effects.
.
The following opinion was obtained from Dr. Edward Bartow of the
State University of Iowa: "A water with 3,512 parts per million of
residue should not be used for a water supply if it is possible to obtain
anything else, or if it is possible to improve it.
"With regard to treating the water, that seems impossible. Treating
with lime would remove .some of the calcium and magnesium, but a
considerable part of the sodium sulphate would still remain. People
can become accustomed to water of this type, but strangers coming into
·8 Hendrixson, W . S., I owa Geol. Survey, Vol. XXI, pp. 233·234.
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town would probably be quite upset by the water until they got accustomed to it.
"From the information at hand, it would seem to me that the water
should not be used for municipal supply if if is possible to get another
in any way, or by further casing out of the highly mineralized water
to improve this one."
'Because of 'the high mineraJization of the water the deep well ,was
finally .abandoned, and in October, 1931, the Thorpe Bros. Well Co.
put down a Thorpe patent gravel-treated well, 130 feet deep, 12
inches in diameter, with three. 6-inch side holes drilled to feed the
gravel about the strainer . .Water was found 'at'7O feet and the well is
cased to t4at depth. The yield is 120 gallons per minute.
A letter from New Sharon of date of April 25, 1932, states: "The
water tastes the same as the water we had from our old wells and is a
little softer. This well solves the water problem here very, satisfactorily, and I think we are fortunate in being able to get a well like it after
having so much trouble. The deep well is still cased, and we have considered putting a hand pump in it so that those who care to do $0' can
get water there for drinking purposes. The water seems to produce a
mild laxative effect and some of <?ur citizens have expressed a desire
to use it for that purpose."
TABLE
Analyses of New Sharon and Other Deep Well Waters in Parts Per Million
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Ca1cium ______________ .
Magnesium ___________ .
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Silica iron and H: ______
Total Solids ___'_______ .
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82.9 1596.0 1205 314. 298.
269
346
25.1
98.5
77.
75.
83
107
135
71
35
48.2 114 G23 549.
4.6
62
83 272 214
8.6 3831.6 2606 2256 195L
1463
1247 492 729
7.1
74.4 178 168 136.
64
9 149 110
369.5 501.0 788 234 317. (103 CO. ) 268 251 317
3.2
72.0
31.
15 42
501.0 6221.7 4540 4134 ' 3512
2079
1980 .1189 1463

a Water of old city wells in drift Dr. Nicholas Knight, Cornell College, Feb. 22, 1931.
b·c Waters of deep well, Dr. Nicholas Knight, Cornell College, Oct. 29, 1929, Apr. 10, 1930.

d Water of deep well, H. G. Day, Cornell College, July 22, 1930.
e Water of deep well, Howard Maffitt, Des Moines, Aug. 28, 1930.

Driller's log and record of strata. New Sharon deep well, 1930.
DJ>P'!'H
IN FJ>J>'!'

Pleistocene and Recent (135 feet thick; top 870 feet above sea level) "Black
--------------------------------------------------0-3
"Yellow soil"
clay" ___
________________________
___________________ _____.___ _ _ 3-15
"Yellow sandy mud" ______________________________________________ 15-27
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"Yellow clay" _______'______________ __ _____________.____________ : _____ 27-41
"Yellow sandy mud" ______________________________________________ 41-104
"Coarse gravel" ____________.__ _______ ______________ _________ ______ _ 104-112
"Sandy clay" ______________________________________________________ 112-135
Pennsylvanian (95 feet thick; top 735 feet above sea level) "Gray sandstone, a little water" ______________________ ., _____________ 135-157
"Coal blossom" ____________________ .________________________________ 157-167
"Gray shale" __________________________'- __________________________ 167-180
"Red shale" ___________________________________________ -: ___________ 180__189
"Gray shale" ____________________________________________________ 189-230
Mississippian (undifferentiated, 233 feet thick; top 640 feet above sea
level) "Gray limestone" _________________________________ -' ________________ 230__257
"Blue shale" ______________________________________________________ 257-261
"Gray limestone" _________________________ -' ________________________ 261-289
"Black and gray shale" ___ -- _______________ '.. __ -' ____________________ . 289-298
"Gray limestone" __________________________________________________ 29!h344
"Blue shale" ______________________________________ ________________ 344-347
"White limestone" _________________ ~ __________________________ :. ____ 347-437
"Blue shale" __________ ----------------------------------_________ 437-448
"White limestone" _________________________________________________ 448-463
Kinderhook
shale (94
feet thick; top 407 feet above sea
level) _________________________________
___________________
463-557
"Blue shale"
~

I

_~

Devonian (168 feet thick; top 313 feet above sea level) "White limestone" ____________________________________'_____________ 557-575
"Blue shale" ______________________________________________________ 575-595
"White limestone" ________________________________________________ 595--{503
"Gray and blue shale" _____________________________________________ 603--{)25
"Gray limestone" _______________________________________________ .: __ 625--{530
"Gray shale" ________________________________,____ .: _______,__________ 630__715
"Gray limestone" ___________________________________________________ 715-720
"Gray shale" ______________________________________________________ 720__725
Silurian (371 feet thick; top 145 feet above sea level) .
"White limestone" _______________________________________________ .__ 725-1077
"Gray shale" _____________________________'________________________ 1077-1081
"Gray limestone" ____________________ --------------------.:.--------1081-1096
Ordovician:
Maquoketa shale (259 feet thick; top 226 feet below sea level) "Mixed shale, blue and gray" ______________________________________ 1096-1355
Galena-Plateville (235 feet thIck; top 485 feet below sea level) "Gray limestone" ------------______________________________________ 1355-1541
"Blue shale" (Decorah?) __________________________________________ 1541-1549
"Gray limestone" - _________________________________________________ 1549-1590
Saint Peter sandstone (33 feet thick; top 720 feet below sea level) , "Saint Peter sandstone, hard and fine" ______________________________ 1590-1623
Prairie du Chien: Shakopee (167 feet thick; top 753 feet below sea
level) "Gray limestone, hard" __________________________________ :. _________ 1623-1755
Dolomite, light gray; much blue-green hard fissile shale, probably from
Glenwood horizon ------------------------------_______________ 1660--1670
Dolomite,
above; 2 samples -----------------____________________
No sampleas____________________________________
___________ ____ ____ 1670__1690
1690-1700
Dolomite; light gray; siliceous ' oolite------ ___________________________ 1700-1710
Dolomite, light gray, considerable amount of shale as above; rather large
quantity of well-rounded quartz sand ----- ----- ------ _~ __________ 1710__1720
Dolomite, light yellow-gray and light gray; 4 samples; quartz sand noted
at 1740 _____________________________ -------------------~-----_1720__1760
"Crevices, no samples" ---------------- ____________________________ 1755-1790
Dolomite, very light gray; siliceous oolite ______ ____________________ __ 1780__1790
Prairie du Chien: New Richmond sandstone (60 feet thick; top 920 feet
below sea level) ,
"Soft sandstone,' light, very fine, Richmond" ------------ ____________ 1790-1875
Sandstone, light gray in mass, fine, irregular grains; some dolomite
in equally fine chips ------------------------ ---- ________________ 1790--1800
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Sandstone, as above; a few grains of oolite noted ____________________ 1800-1810
Sandstone, light yellow-gray, some larger grains 0.5 to 0.8 mm. diameter,
some wel1-rounded -------------------------------__________ ___ 1810_1820
Sandstone, light gray, very fine irregular grains ; 2 samples ____ ~ ______ 1830_1850
Prairie du Chien: Oneota dolomite (236 feet thick; top 980 feet below
sea level) Dolomite, in fine meal; much sandstone as above _____________________ 1850_1860
Dolomite, very light gray, in fine meal; some fine sand; 2 samples ______ 1860_1880
Dolomite, as above, clean ------------------- _____ __________________ 1880_1890
Dolomite, light yellow-gray -------- -----------____________________ 1890--1900
Dolomite, light gray to buff, some cherty; 11 samples _________________ 1900-2080
"White limest.one, sandy" ----------------------------______________ 1875-1935
"Crevices; no sample" ---------------------------------_____ _______ 1935-1950
"Sandy limestone, brown" ----------------------------______________ 1950_1970
"Crevices, no sample' ~ --------------------------:... _______ ~ _, _________ 1970_1990
"Brown limestone" -----------~ ------------------- __ _______________ 1990-1995
"Crev~ces in brown limestone; no sample" --------__________ .::.. ______ _1995-2060
"Brown limestone" --- -------------------------____________________ 2060_2086
Cambrian:
. ,
.
Trempealeau: Jordan sandstone (53 feet thick; top 1216 feet below sea
level) Sandstone, rusted light buff, larger grains rounded, frosted, smaller
grains largely
irregular
and broken, maximum grains 0.7 to 0.8 mm.2086-2108
3 samples
___________________________________________
Sandstone, as above; some dolomite, whitish; 2 samples ______________ 2110_2120
Sandstone, dolomitic cement _____________________ __________________
2127
Sandstone, as above, rusted buff, some secondary enlargements_________
2130
Trempealeau: Saint Lawrence (top 1269 feet below sea level) 2139
Dolomite, light gray, rusted buff; much quartz sand in cuttings________
"Gray limestone" __________________________________________________
2139
diame~er;

Notes. - This section is so normal that it requires little comment.
One feature, however, deserves special mention here: In th'is case, the
cavities in the Prairie du Chien, though often found in wells that penetrate that formation, are especially pronounced. According to the log,
cavities were found at several levels. In one, the lowest, as the driller
writes, the drill dropped about 14 feet, bending the jars.
The significance of solution channels in the dolomites of this terrane
has been noted several times in earlier reports in connection with the
circulation of underground water. However, so far as the writer is
aware, they have never been correlated with the unconformity which
parts the Prairie du Chien from the Saint Peter. Granting' that the
Prairie du Chien was long exposed as the country rock during the interval preceding the transgression of the Saint Peter sea, the development of underg~ound drainage channels within the terrane follows as
a matter of course. On the other hand, if the channels in the Oneota
and Shakopee dolomites were wholly the work of the present circulation of groun~ water, it would seem as if crevices should be discovered by the drill as frequently in the, superior limestone and dolomite
terranes as in the Prairie du Chien.
Comparing the New Sharon section with that of Grinnell (City
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well No.2), it is seen that all formations, excepting the Maquoketa,
from the Kinderhook to the Glenwood inclusive, have thinned notably
south-southwestward in the distance of 19 miles - the Kinderhook
. from 167 to 94 feet, the Devonian from 216 to 168 feet, the Silurian
from 414 to 371 feet, and the Galena-Platteville from 291 to 231 feet.
The Maquoketa, however, with its erosion surface, is 48 feet thicker
at New Sharon than at Grinnell. The thickness of the Saint Peter and
of the terranes below is practically the same at both localities.
Newton, Jasper County

A deep well was completed in 1930 at Newton by the Thorpe Bros.
Well Co. of Des Moines for E. H" May tag. The de~th is' 2,567 feet;
the diameters from 16 to 6 inches. The following permanent piping
was placed: 12-inch from surface to 183 f(!et, lO-inch from surface to
702 feet, 8-inch from 1,048 to 1,258 feet, 6-inch from 504 to 1,750 feet.
Driller's Log

DEPTH
IN FEET

Pleistocene
and__________________________________________________________
Recent (85 feet thick; top 910 feet above sea level) Blue clay
Yellow clay and boulders ______________________ ____________________
Sand ______________________________________________________________
Blue clay _________________________________
Yellow clay and boulders ________.__ _____________ ________ ___________
Blue clay _________________________________________________________
Pennsylvanian,
Moines (96 feet thick; top 825 feet above sea level) _________________________________________________________
Limestone Des
Yellow clay _______________________________________________________
Black hard pan ____________.____.____________________________________I
Black shale _______________________________________________________
Limestone ____________________ .:. ____________________________________
Black shale _________________ _________ _____________________________
Limestone ________________.:_._______________________________________
Sandstone (water) ________ ________________________________________
Mississippian,
undifferentiated
(261 feet thick; top 729 feet above sea level) Red and blue
shale ________________________________________________
~_______________________

Limestone,
_______________ ------------------------_____________
(jreen
shalehard
____________________
___________________________________
Limestone _____________________________________________.__________'__
(jreen shale __________________________________________ __________ -_
Limestone _________________________________________________________
(jreen shale _______________________________________________________
Limestone _________________________________________________________
~

Mississippian, Kinderhook shale (93 feet thick; top 468 feet above sea
Shalelevel)
_______________________________________________
_____________
Devonian
(125 feet thick; top 375 feet above sea level)Limestone _______________________________ __ _______________"_.___ _____
Shale _________________________________________________.____________
Limestone ____________________________ _________ _______ ________ _____
Shale __________________________________________________ ___________
Limestone ________ __________ _______________________________________
Shale _______________________________________________ .______________
Devonian
(?) and Silurian (512 feet thick; top 250 feet above sea level) ______________ __ __ ____ ___ _______ ____ ____._________________
Limestone
~

0-7.
7...J5
35-41
41-75
75-SO
80-85
85-93
93-98
98-102
102-120
120-136
136-144
144-161
161-181
181-183
183-204
204-208
208-224
224-230
230-265
265-272
272-442
442-535
535-585
585-591
591-595
595-603
603-611
611-660
.
660-1172
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Ordovician:
Maquoketa
(93 feet thick; top 262 feet below ____________________
sea level) ____________________________________
1172-1188
Fted shaleshale
Limestone ___________ ____________ ~ --------------- -- ------------- ___ 1188-1192
Fted shale ________________________________________________________ 1192-1196
Limestone ______________ ________________ __________________________
Fted shale _________________________________________________________ 1198-1255
Shaly limestone ___________ :.. _______________________ ____________ ____ 1255_1265
Galena-Platteville
(435__feet
thick; top__________________________________
355 feet below sea level) _____________
1265-1362
Limestone ________
~

~1196_1198

No samples - washed away ___________ _____________________________ 1362-1378 .
Limestone __________ _______ ___________________________ __ __________ 1378-1570
No samples - washed away ________________________________________ 1570,-1610
Limestone _______ ______ ____________________________________________ 1610_1651
No samples - washed away _____________________________________ _--1651-1656
Limestone _________________________________________________________ 1656-1659
Green shale (Decorah?) _______________________ ~ _____ ________ .- ----1659-1665
Limestone ________________________________________________________
~1665_1700

Glenwood
(8 feet
thick; top __________________________________________
790 feet below sea level) .
_____________
1700-1706
Green shale
Limestone _________________________________________________________
17~1708

Saint
Peter (31
feet_________
thick, top
798 feet ____
below
sea
level) Sandstone
______
_________
____
______________
__ ________ 1708-1739
Prairie du Chien (472 feet thick; top 829 feet below sea level) : ShakopeeNo samples - washed away ___________________________.--------------1739-1810
Very little sample ___________________________________ ________ '- _____ 1810_1890
Limestone, no grit ____________________________________ ..: ____·_______ 1890_1905
No samples - washed away ________________________________________ 1905_1910
Limestone
~-- --------------------------------------------___ 1922-1930
1910_1922
No samples______
- washed
away __________ :.. ______________________________
Sandy limestone ___________________________________________________ 1930_1965
Prairie
du Chien:
New FtichmondSandstone
_________________________________________________________
1965-1968
Sandy limestone ___________________________________ _______________ 1968-1985
Sandstone, hard _____________ _____________________________________ 1985-2000
Sandstone, soft ________.____________________________________________ 2000_2015
Prairie du Chien: Oneota .
Limestone, hard __________________ _________________________________ 2015_2048
Very little samples - washed away _____________ ..: __ .__________________ 2048-2135
Limestone _________________________________________________________ 2135-2211
~

~

~

~

Cambrian:
Trempealeau:
Jordan
(41 feet thick; top 1301 feet below sea level) Sandy limestone
___________________________________________________
2211-2225
Sandstone _____________________ __ _______________________ __________ 2225-2240
Sandy limestone ___________________________________________________ 2240_2252
Trempealeau : Saint Lawrence (221 feet thick; top 1342 feet below sea
level) -_____ ___________________________________________________ 2252-2473
Limestone
~

Franconia (penetrated 83 feet; top 1563 feet below sea level) Shaly limestone ___________________________________________________ 2473-2491
Limestone ______________________________________________ _____ ____ __ 2491-2506
Shale _____________________________________________________________2506-2521 .
Shaly limestone ___________________________________________________ 2521-2524
No samples - washed away ________________________________________ 2524-2551
Shale ________________ --------------------------------------____ ~__ 2551-2556

Notes. - It is regrettable that no cuttings of this well were taken by
the drillers, since at several points the geological section must be left
in doubt. For the most part, however, the careful and full log permits
a fair degree of certainty.
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The basal limestones of the undifferentiated Mississippian probably
include the upper beds of the Kinderhook. The Kinderhook shale is
surprisingly thin, about one half the thickness found at Grinnell and at
Des Moines. The base of the Devonian necessarily is ~ncertain. On
the testimony of nearby wells at least 400 feet of the 512 feet of "limestone" between 660 and 1,172 feet must be given to the Silurian. In all
probability cuttings would show by gypsum and anhydrite content that
much of this measure should be assigned to the Salina group. There is
no evidence that the Roing sands were encountered.
The amount of red shale in the Maquoketa is excep'tional but is about
the same as in the Maquoketa at Ogden. The formation is 93 feet thick
at Newton and is much thicker toward the east (at Grinnell' it measures
more than 200 feet) ; it is thinner to the west and at Des Moines has a
thickness of only 33 feet. Cuttings would probably show that the upper
beds of the Galena-Platteville are dolomitic, while the basal limestones
ate of the common "Trenton" facies. The general relations of the section here, including the Glenwood and Saint Peter, are those prevailing in eastern Iowa.
The thickness of the St. Lawrence is rather excessive, and it is quite
possible that the lower ~eds of the "limestone" so assigned may be a
sandstone of minute . quartzose particles, whose chips much resemble
those of the limestones, of the Cambrian, and, because they carry glauconite in many samples, are referred to the Franconia.
Palisades-Kepler State Park, Linn County

In 1930 Mr. Charles D. Nolan drilled a deep well near the edge of
the north bluff overl09king Cedar River at this park. The depth of the
well is 632 feet; its diameters are 8 and 6 inches. The well is cased
with a 5-inch casing froin 398 feet to the bottom of the well and is
perforated for the lower 30 feet to admit water from the upper strata
of the Galena limestone. An 8-inch casing extends from the ~urface
to 83 feet. "The well was tested to 35 gallons per minute with no drawdown below 125 feet."
Driller's Log '

DEPTH
IN FEET

Pleistocene (83 feet thick, top 814 * feet above sea level) Yellow and blue clay (loess and glacial till) ___________________ _______ 0-83
Silurian:
(272 feet thick; top 731 feet above______
sea level)
_______________
83-105
WhiteNiagaran
lime ___________________________________
Yellow lime, shelly and bouldery, ·broken ____________ .: _______________ 105.:..175 .
* Authority, .M. L : Hutton, Engineer and Superintendent.
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White lime _______________________________________________________ 175-205
Yellow lime ________ ._______________________________________________ 205-295
White lime _______ ___ -' ______________________________________ ______ 295-355
Ordovician:
.
Maquoketa shale (270 feet thick; top 459 feet above sea level) Blue shale, with occasional streaks of hard lime _____________________ 355-370
Pink shale ___________________________________ _________________ ___ 370-384
Light buff shale with occasional strata of lime ____ _______ ____________ 384-392
Dark, sandy lime rock, somewhat crystallized ________________________ 392-398
Dark slaty rock __________________________________ _________________ 398-407
Dark shale ___________ _ _________ .:. ________________ _________________ 407-430
Hard flinty rock __________________________ .:. ________ :. ___ ________ _ _ 430-435
Light blue shale ______________________________________________ '-____ 435-480
Shale, somewhat darker than above _______________ ________ _ _________ 480-505
Sandy slate ________ _________________________________________ ______ 505-525
Dark shale ___________________________ ____________________:_______ 525--585
Bluish shale _.~ _., _____________________________ ___ ~ ----------------_ 585-605
Light shale ____________ __ ______ ____________________ _______________ 605-625
Galena-Platteville limestone (penetrated 7 feet; top 189 feet above sea
level) Water bearing lime rock, mostly sandy _______________________________ 625-632
~

Sac City, SflC County

In 1930 the Thorpe Bros. Well Co. of Des Moines completed a well
for the Iowa Canning Co. at Sac City. The depth of the well is 2,047
feet. At 574 feet, after the Saint Peter sandstone was passed, a test
showed a capacity of 100 gallons per minute. The static level then stood
at 113 feet below the curb. At 1,872 feet after passing the Jordan sandstone, the well was again tested, and its capacity was then found to be
1'75 gallons per minute. The static level stood at 12.3 feet. On completion of the well, the final test showed a capacity of 335 gallons per
minute, lowering the head from 128 feet to 280 feet below the curb,.
where it stood with little variation during the test. The temperature of
the water is reported as 50 degrees F.
Record of Strata with Parts of Driller's Log.
Pleistocene
thick; top 1,274 feet above sea level) . "Yellow(383
clay"feet_____________________________________________________
0-80
"Blue clay" ____.__________________________________________________ 80-383
Cretaceous (47 feet thick; top 891 feet above sea level) "Black shale" ________ _________ ~ ------------ - ---------------------- 383-388
Sandstone, gray, fine, irregular grains, dolomitic; limestone, gray, dolomitic, residue of microscopic quartz ; chips of vein quartz __________ 388-390
Limestone, light buff, fine-grained, earthy, moderately rapid effervescence
in cold dilute HCI; sandstone, gray, minute grains, highly pyritic,
dolomitic; chert, gray, fine, granular ___________________________ 390-400
Limestone, etc., as above; considerable amount of drift material _______
410
Sandstone, medium to coarse, grains irregular, in sand; considerable
buff limestone of moderately rapid effervescence; chips of black shale
415
Sandstone, gray, fine- to medium-grained, argillaceous, dolomitic, including grains of cryptocrystalline silica; limestone, gray, argillaceous, slow effervescence; chalcedonic silica; quartz sand ; drab shale
420
Mississippian (340 feet thick; top 844 feet above sea level) finely
crystalline-granular;
considerable blue_
Dolomite,
chert; dark
much brown,
quartz sand
________
_______________________________
430
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Dolomite and chert as above ________________________________________
435
Limestone, yellow-gray, fine-grained, earthy, in flaky chips; 3 samples __ 440-460
Limestone,
brown, crystalline-granular, moderately rapid effer____________________
470
vescencelight
~ __________________________________

Limestone, gray and whitish, fine-grained, rapid effervescence, some
chalcedony; lump of plue~green shale, calcareous_________________
480
"Shale" ___________________________________________________________ 484-488
"Limestone" ______________________________ .________________________ 488-493
"Shale" ________________________________._____________ ___ _________ 493-496
Limestone,
calcilutite, and fine-grained, rapid effervescence,
in flakyblue-gray,
chips ________________________________________________
500
Limestone, yellow-gray, fine-grained, r'apid effervescence ______________
510
Limestone, gray and whitish mottled, finely crystalline-granular, rapid
effervescence, in flaky chips ____________________________________
520
Limestone, light gray, earthy, rapid effervescence, in flaky chips (harder
and in fine chips at 540) ; 5 samples _____________________________ 530--570
Limestone, grayish buff, finely crystalline-granular, rapid effervescence__
580
Limestone, light gray, earthy, rapid effervescence; 4 samples __________ 590--620
Limestone,
buff, crystalline-granular, moderately
rapid effer__ ____________________
630
vescencegrayish
________________________________
Limestone, dolomitic, grayish buff, rather slow effervescence ___________
640
Limestone, gray, earthy, rapid effervescence, in flaky chips; limestone,
650
dolomitic, yellow-gray _______________________________________
Dolomite, light gray-buff, finely crystalline-granular; white calcite ____
660
Dolomite, gray, finely crystalline-granular; 2 samples ________________ 670--680
Chert, gray; dolomite, gray ________________________________________
690
Chert, blue and gray; some dolomite; 3 samples _____________________ 700--720
Dolomite, dark gray, vesicular ________________________ '- __ _______ __
730
Dolomite, gray ______________________________________________ -'__ __
740
Shale,
light
blue-gray,
plastic,
calcareous,
in
concreted
masses;
2
samples
750--760
"Shale" _____________________________________________._____________ 740--765
._~

Devonian, Silurian (280 feet thick; top 504 feet above sea level) Dolomite, yellow-gray, in fine chips; 4 samples _____________________ 77Q-..&00
Dolomite, blue-gray; considerable concreting blue shale _______________
' 810
Limestone, dolomitic, light yellow-gray, earthy, laminated ____________
820
Dolomite,
blue-gray
and yellow-gray, much shale, blue and olive-green,
calcareous
_____________________________________________________
830
Dolomite, gray and yellow-gray; 4 samples ____________'_____________ . 840--870
"Gray shale" _____________________________________________________ 862--&i5
"Blue limestone" _________________________________________________ 865..-870
"Gray shale" ______________________________________ '-_______________ 870--875
Dolomite, drab _________________________________________________ ___ '
880
Dolomite, drab and blue-gray in mass; 5 samples ____________________ 890--930
Dolomite, brown in mass; 10 samples _______________________________ 940--1030
Dolomite, gray ________________________.____________________________
1040
Ordovician:
Maquoketa shale (70 feet thick; top 224 feet above sea level) Shale, blue, in concreted masses with much dolomite in fine chips ______
1050
Shale,
greenish,
in splintery
chips, feebly calcareous; shale, drab, cal1060
careous;
dolomite
______________________________________________
Dolomite, gray; shale ______________________________________________
1070
Dolomite, brown and gray; shale, light blue-gray in concreting masses__
1080
Dolomite, buff ; some shale _________________________________________
1090
Limestone, dolomitic, blue-gray ____________________________________,
1100
Shale, blue, in concreted masses ______________________________ ~_ ___
1110
"Shale" __________________________________________________________ 1052-1100
Galena-Platteville (350 feet thick; top 154 feet above sea level) Dolomite,
brownish
gray and_____________
gray, highly ___
cherty
at 1180, 1190; 8 sam- 1120--1190
_____ _________
-' ________________________
ples ____
Dolomite, highly cherty, deeply rusted ______________________________ 1210--i220
Dolomite, gray, cherty _________________________________ ~ ___________.
1230
Dolomite, buff with greenish tinge, crushed to fine crystalline sand______
1240
Dolomite, gray -- ___________________________________________________ 1250--1260
Dolomite, gray and buff, largely in meal; 13 samples __________________ 1270--1390
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Dolomite, gray, crystalline-granular, in fine chips ______________ :.. _____ _
1400
Limestone,
light at
blue-gray,
argillaceous, moderately rapid effervescence, 1410-1420
1420 ____________________________________________
pyritiferous
Shale, light blue, calcareous _______________________________________ 1430-1440
. Shale, blue-gray, in, splintery chips, calcareous ________________________
1450
Limestone, cream-yellow and brownish, in thin flakes, rapid effervescence
1460
Glenwood shale (50 feet thick; top 196 feet below sea level)Shale, blue-green, in hard concreted masses; 5 samples ________________ 1470-1510
Saint Peter sandstone (55 feet thick; top 246 feet below sea level) .
Sandstone, fine, grains of clear quartz well-rounded; much dark gray
shale in friable concreted masses _______________________________ _
1520
Sandstone, clean, except for splintery flakes of blue-green shale, larger
grains
well-rounded,
maximum about 0.5 mm. diameter; 1530-1560
4 samples
___________ frosted,
__________________________________________
Shale, blue-green, some brownish interlaminations in the concreted
masses _____________________________________
1570
Prairie du Chien (225 feet thick; top 301 feet below sea level) _____________
1575
Dolomite,
light
yellow-gray;
much
shale
and
quartz
sand
samples ________________________________________________________ 1575-1600
Dolomite, light buff; shale and quartz sand; 3 samples ____'-__________ 1600-1615
Dolomite,
light8buff;
more__________________________________
or less quartz sand, but no imbedded
grains 1620_1690
________
observed;
samples
Sandstone, . grains well-rounded; larger grains 1 mm. diameter; some
light yellow dolomite _________________________________________ -'_
1700
Dolomite,
light _____________________________________________________
gray, gray and buff; considerable quartz sand at 1,710; 1710-1790
9 samples
~

~------------------

~o

~

Cambrian:
Trempealeau: Jordan sandstone (72 feet thick; top 526 feet below sea
level) .
Sandstone,
grains well-rounded, frosted, larger about 8 mm.
diameterwhite,
______________________________________________________

1800

Sandstone, light yellow in mass, mostly fine and broken grains_________
1810
Sandstone, stained with ferric oxide, somewhat finer than at 1800 feeL_1820_1830
Sandstone, stained with rust, grains fine or broken; 4 samples _________ 1840_1870
Trempealeau: St. Lawrence (68 feet-thick; top 598 feet below sea level) Dolomite, minutely arenaceous, pyritic, some larger included grains
rounded;sand
or sandstone,
dolomitic; shale, green, hard; much coarser_
quartz
__________________________________________________
1872
Dolomite, buff in mass, highly arenaceous, grains minute, angular _____ _
1880
Dolomite, gray-buff, in powder, argillaceous, minutely arenaceous _____ _
1890
Dolomite, brown in mass, some fine quartz sand ____________________ _
1900
Dolomite, light gray, some fine quartz sand _______________________ _
1910
Dolomite, light yellow-gray, in crystalline flour _____________________ _
1920
Franconia:
.
Dolomite, or dolomitic limestone (effervescence somewhat more rapid
than Galena or Le Claire dolomites), gray, highly quartzose with
minute angular particles of quartz; glauconitic _________________ _
1940
Sandstone, darker gray, of minute angular particles of quartz, and
cryptocrystalline silica; dolomitic, . glauconitic ___________________
1950
Dolomite, as at 1940; 4 samples
_________________________________ 1960_1990
Sandstone,
grains___________________________________________________
minute, calcareous, glauconitic; flakes of hard gray-_
green shale
2000
Dolomite, as 1940 _________________________________________________ _
2010
Shale,
green-gray,
somewhat calcareous, in moulded masses, slight-_
__________________________________________________
ly dark
quartzose
2020
Sandstone,
grains as at 1950, dolomitic; much shale as above in splinterY'_
chips _________________________________________________________
2030
Limestone, light yellow-gray, somewhat quartzose, moderately rapid
effervescence; shale as above; some fine quartz sand ___________ _
2040
As above; some sandstone of minute angular particles; some cryptocrystalline silica with imbedded ~rains of crystalline quartz ____ ..: __ _
2047
_~

Notes. - At Sac City the top of the Saint Peter sandstone had been

LOG OF, SAC CITY WELL
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estimated to lie a little less than 200 feet below sea level. 9 The formation was str4ck, however, at 246 feet below sea level, so that the contour of -200 of the map should be drawn north instead of south of .the
town. Thus the gradient between Sac City and Holstein to the west is
~pmewhat steeper than had been inferred. The thickness assigned to
the Glenwood, 50 feet, 'is not unusual in northwest~rn Iowa, while it
is far greater than obtains in the eastern parts of the state. Only a thin
bed of limestone s(,lparates the ,Glenwood from heavy shales which
occupy the place of the Decorah and Platteville in large part. For a
discussion of the thickness of the Glenwood and its relations, the
readet is referred to Deep Wells of Iowa, Iowa Geological Survey,
volume XXXIII, pages 33-36.
It is perhaps worth noting that the entire group of formations lying
between the base of . the Maquoketa and the top of the Saint Peter
maintains this far to the west its usual thickness, here 350 feet. The
entire group of Paleozoics above the summit of the Saint Peter to the
base of the Pennsylvani~n, 1,040 feet thick at Sac City, thins about
200 feet to Holstein, where it measures 847 feet. Farther west, at Sioux
City, only 260 feet can be assigned to this entire aggregate.
The formations below the Saint Peter at Sac City carry their usual
facies. The aggregate thickness of the beds from the base of the Saint
Peter to the well-marked glauconitic horizon of the Franconia is 365
feet at Sac City, but at Holstein it has thinned to 240 feet. At Sioux:
City, however, the interval from the top of the Saint Peter to the glauconitic Franconia measures 410 feet, while the aggregate thickness of
the formations from the top of the Saint Peter to the pre-Cambrian
floor of crystallines is thicker at Sioux City (670 ,feet) than at Holst~in (590 feet).
''
Driller's Log

DEPTH

IN 0-80
FEET
Yellovv clay _____________________________
Blue clay _________________________________________________________
Black shale ___________________ ___ _______________ _________________ 383-388
Limestone _________________________________________________________ 388-415
1fud and sand _____________________________________________________ 415-435
Limestone ____________.___________,______________________ :. ___________ 435-484
Shale _____________________________________________________________ 484-488
Limestone __ ________________ ___________ __________________________
Gray shale ________________________________________________________ 493-496
Limestone _________________________________________________________ 496-740
Shale _______________ .: _________________________ ___ ____ ____ ___ _.____ 740-765
Limestone ____________ ________________.______ ______________________ 765-862
'Gray shale ____,_____________________ ____________________ ___ _______ 862-865
Blue limestone ____________________________________________________ 865-870
~ _~_______________________

8~383

~

~

~

48~93

~

~

9

Deep WeIls of Iowa: Iowa Geo!. ' Survey, Vo!' XXXIII, Plate I.
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Gray shale __________ __________________ __ _____ __ _____ __ ___________ . 870-875
Limestone _______________________ __________________ ____ ________ ____ 875-1052
Shale _________ ____ __ __________ ------_------------------____________1052-1100
Limestone ____ __________________ ___________________ _______________ 1100-1405
Sandy shale _______________________ ______ ~ - ------------ -- ---------_1405-1520
Saint Peter sandstone ______ __ _____ ______ __________ _________________ 1520-1570
Limestone ________________________~ ---------- ~ ------ - --- - ------- ___ 1570-1605
Sand and lime _______________________ _____________________________ 1605-1700
Sand ___________________ ___ ___ ________ ___ ____.___ __ __ __ _____ ______ __1700-1715
Limestone _________________________________________ ________________ 1715-1740
Sand ___ __________________________________________________ _________ 1740-1780
Limestone ______________________________________________ ___________ 1780-1800
Jordan sandstone _____ ____________ ---------------------------------1800-1870
Lime and shale _________________________________________________ ___ 1870-19.70
Shale _____ ____ _______ _______ _________ ______________ __________ __ _1970-2015
Limestone ____________________ ______ ______________________ ________ _2015-2047
~

~

~

~

Shellsburg, Benton County .

On January 1,1932, C. W. Varner of Dubuque completed a well 342
feet deep for the town of Shellsburg. This well was part of a system of
water works under construction by the Howard R. Green Co. of Cedar Rapids. The diameters are 12 inches down to 41 feet, 10 inches
from 41 to 92 feet, and 8 inches' thence to the bottom of the well. The
well is cased to 92 feet, and from 41 to 92 feet the casing is perforated
to admit water. It was estimated that one third of the flow o£ the well
came from these strata, while two thirds came from the limestones
below the 92 foot level. Until the well reached a depth of 50 feet, the
static level stood at 25 feet; while drilling progressed from 50 to 75
feet the static level rose to 15 feet below the curb. On completion of the
well the static level was 12 feet below the curb, with a draw-down of 9
feet when the well was being pumped at 70 gallons per minute.
A Westco T'tlrbine pump was installed with a capacity of 60 gallons
per minute agaiQst a 50 pound head. The pump delivers water directly .
to a pneumatic pressure tank which is connected to 't he distribution system. The turbine is set 130 feet below the curb. The discharge line of the
pump is arranged with the air release valve to allow the water to flow
back down into the well, filling the line with air every time the pump
stops and thus eliminating, it is hoped, the necessity for operating the
aIr compressor.
The hardness of the water totals 13.9 grains per gallon.
The cost of the well complete, including pump, pump house, and engineering services was $3,500.
Record of Strata

DEPTH
IN FEET

Pleistocene
(21 feetcoarse
thick; __________
top 776 feet
above
sea level) - _____________ _
Sand, yellow,
_____
___ ______________
0-16
Clay, yellow, sandy, calcareous ________________________________ __ __ __ 16-21
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Devonian: Cedar Valley (24 feet thick; top' 755 feet above sea level)Limestone, blue and yellow-gray, rapid effervescence in cold dilute HCl,
highly fossiliferous with fragments of brachiopods, as Atrypa
reticularis, Orthis iowensis, s.pirifers, etc. _______________________
Limestone, yellow-gray, fossiliferous, rapid effervescence; 3 samples__
Limestone, gray, rapid effer,vescence ________________ _______________
Upper Davenport (15 feet thick) Limestone, blue-gray, fossiliferous, rapid effervescence; 3 samples ____
Independence (45 feet thick; top 716 feet above sea level) Shale, blue, plastic, unctuous, with calcilutite, light brown, conchoidal
fracture, very rapid effervescen~e. Chips of this limestone, of Lower
Davenport facies, constitute the mass of the sample_______________
Shale, blue, some drab; some in hard, light blue chips, highly calcareous ;
pyrite in aggregates of microscopic cubes, drusy crusts, and in minute rods. Considerable calcilutite as above in fine cuttings; some
quartz sand; disc of crinoid stem; all concreted
irregular
in
friable grains
masses of____________________________________
Shale, light blue-green as powder, chips of hard, light blue shale, and
much light brown calcilutite; fossiliferous: various fragments,
Tentaculites, disc. of crinoid stem; pyrite _______________________
Shale, and calcilutite as above ; crinoid stem disc _____________________
Shale, lig:ht blue-gray in mass, with chips of calcilutite as above which
constItute most of sample ________ ______ -'______________________
Limestone, light yellow-gray and buff, fine granular-crystalline, in flaky
chips, moderately rapid effervescence, distintegrating under weak
acid into 'minute crystalline grains; 3 samples ____________________
Sandstone, whitish, grains fine. well-rounded, frosted, with imbedded
particles of chalcedonic silica and hard, dark greenish siliceous
masses, calcareous cement, passing into arenaceous limestone; limestone, fine-grained, light brown-gray; some shale _______________
Otis limestone (65 feet thick; top 671 feet above sea level) sandstone as
Limestone,
lightshale
blue-gray,
argillaceous, earthy; some______________
above, and
_________________________________
Limestone, soft, light blue-gray, argillaceous, finely granular; moderately
slow effervescence, disintegrating under weak acid'; limestone, brown
and gray,
rapid effervescence ; shale and crinoid ___
stem
disc from
____________
cave
___________________________________________

21-25
25-40
40-45
45-60

60--65

65-70

~ __________

Limestone, light blue-gray, in large chips, soft, rather slow effervescence,
earthy and argillaceous, distintegrating under weak acid, minutely
quartzose ; cave : shale as above and valve of Duovillina variabilis,
Calvin * ______ _____ ___ ____ _________ ______,______________________
Lim~stone, as, above ____ ____ _____________________________________ ___
Limestone, light yellow and brownish gray, calcilutite, hard, conchoidal
fracture, moderately rapid effervescence, argillaceous residue; 3
samples; at 135-140 as cave: Duovillina variabilis, Calvin, and
Duovillilla arcuata, HaII.* ________________________ _______________
Limestone, very fine-grained, color as above, rather slow effervescence,
disintegrating into fine grains __________________ _______________
Limestone, as above, cave: some shale _______________________________
Limestone, light yellow-gray, calcilutite, rather rapid effervescence;
cave: Strophonella reversa, Hall, juvenile form*; some shale ______
Limestone, light yellow-gray, rapid effervescence, hlue-gray, rapid
effervescence, finely arenaceous; highly argillaceous; considerable
white chert; shale concreting limestone chips into masses which are
friable with difficulty; considerable fine quartz sand, larger grains
well-rounded ; pyrite ; SOJ11e chips of blue-green shale ; 2 samples ___
Shale, blue ~gray, calcareous, white and blue-gray chert, pyrite in lumps __
Silurian : Niagaran (177 feet penetrated; top 606 feet above sea level) Limestone, magnesian, or dolomite, very light yellow-gray, soft, fineearthy,
moderately
slow effervescence; much white and
grained,
gray chert;
2 samples
_________________________________________
Dolomites and cherts; 30 samples (For detailed description of this section see record of strata of Canning Co. well, Shellsburg, Iowa
GeoI. Survey, Vol. XXXIII, p. 321) _____ ______________________

---

70-75
75-80
80-85
85-100

100-105
105-110

110-115

115-120
120-125

125-140
140-145
145-150
150-155

155-165
165-170
170-180
180-342

* Identified by Dr. M. A. Stainbrook, Texas Technological Institute, Lubbock, Texas.
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Notes. - This well section is of signal importance ~ince it offers
conclusive proof of the place of the Independence shales in the geolQgic
column of the Iowa Devonian, the firstc<;:mclusive proof that ha~ come
to the attention of the writer. Up to "1932 all students of the Independence, indeed, had assumed that it immediately overlies the Otis
limestone of the Waps'ipinicon stage. The writer, for example" had
summed up at length the arguments in favor of this theory and, identifYlng the Kep.wood shale of the Linn County report with the fossiliferous Independence, had traced the formation from Scott County to
Fayette County in numerous outcrops.10 Yet neither the type locality at
Independence nor the outcrops at Linn Junction and Brandon, the only
fossiliferous exposures then known, showed base or cover of the formation and could not wholly exclude the possibility that they were outliers of the Lime Creek shales. The similarity of these two faunas,
which then WaS greatly exaggerated, lent some color to the hypothesis.
The recent discovery by Stookey of a shale with a marked Independence fauna, at the extreme western edge of the Devonian area, in
the vicinity of Amana and near an outcrop of the Kinderhook, seemed
at first sight to strengthen the doubt as to the true place of the Independence. It was, therefore, with close interest that the writer had
studied the sections of all deep wells which penetrated the Wapsipinicon.
In a number of instances he had arranged Wlith drillers for special
sampling over the critical horizons.
Up to 1932, however, these efforts had proved fruitless. Shales,
ind~ed, had been found at the supposed Independence horizon~ but they
did not offer the testimony of Independence , fossils. When it was
learned ,that a second deep well, was to be put down at Shellsburg, the
writer secured the cooperation of Mr. Howard Green of Cedar Rapids, engineer in charge, resulting in a ver~ complete and ample sampling of the well. Mr. Green's efforts were rewarded by the preservation of several readily identified fossils' that are ,craracteristic of the
Independence. Since this corroboration was obtained, Stainbrook has
communicated to the writer the result of his studies of the Lime Creek
and Independence fauna, which disproves the possibility of their iden~
tity.
In this well section the lower beds of the Cedar Valley, from 45 to
60 feet, are assigned to the Upper Davenport on account of their tex10 Norton, W . H ., Wapsipinicon Breccias of Iowa, Iowa Geological Survey, Vol. XXVII, pp.
395-399.
, '
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ture and position. At 60 feet the drill entered a wholly different 'formation, a light brown calcilutite of Lower Davenport facies, mingled in
the cuttings with the blue shale of the Independence. This shale, in
places fossiliferous, with more or less calcilutite, continued to a depth
of 85 feet.
Calcilutite layers in place within the ' shale have been found in only
one locality, Eagle Point in Fayette, among all the numerous outcrops of the Independence in eastern Iowa. Calcilutite fragments referable to the Lower Davenport, however, are in many places inter.,
mingled with the Independence, as are fragments of the underlying
Otis. Under the strains and stresses of brecciation the thin brittle thinlayered Lower Davenport limestone is readily fragmented, especially
as the shales beneath afford a yielding foundation. In numerous localities, though not in this Shellsburg section, the tough massive Upper
Davenport limestone is also involved in the brecciation. Its fragments,
in some instances having thin plates of Lower Davenport calcilutite
attached, are mingled with the Independence shales. Therefore it seems
less probable that at Shellsburg the calcibltite fragments in the cuttings from 60 to 85 feet belong to laminae of limestone interstratified
with the' shale· than that they are commingled fragments from the
brecciated Lower Davenport beds. In part, of course, they may be due
to cave from the limestone in place. As to the first sample, from 60 to
65 feet, a probable interpretation is that it represents a passage from
limestone to shale, from which the slush bucket brought up cuttings of
both beds. '
.
Below this shale mingled with calcilutite lies 15 feet of impure lime·
stone, of the Kenwood type, but which is found also in the Otis. The
presence beneath t>f a sandstone with cryptocrystalline silica, often
found in the Kenwood, favors placing both limestone and sandstone
with the Independence and putting its base at 105 feet.
The drill then entered earthy limestones, assigned with no great
certitude to the Otis. Unquestionably Otis. however, are the calcilutites
which begin at 125 feet. It is also worth noting that here the Otis can
not supply the calcilutites present in the Independence cuttings,' because
of brecciation, The Independence fossils on record from these beds are
not native to them. The thin fragile shells are unbroken and, moreover,
they inclose shale of the Independence type. Clearly they had fallen,
with caving shale from the Independence levels.
The arenaceous limestone, shale, chert, and sandstone, 155 to ' 270

,
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feet, may be compared with a similar basal conglomerate of the Otis
in Bremer and fayette Counties. They may also be compared with the
sandy shale at Iowa City and with the cherty, sandy shale found in the
deep wells at Oakdale immediately above the Niagaran. These are now
referred by the author to the basal conglomerate of the Devonian.
The Niagaran dolomite i80f the Hopkinton facies, the Le Claire
being absent, as was to' be expected. This well did not reach the level
of the exceptional Niagaran basal sandstone found in the Canning
Company's well at Shellsburg, which may be compared to the Colmar,
or H.oing, sandstone of Illinois.
Sutherland, O'Brien County

C. Rasmussen and Sons of Sioux City report a well drilled by them
in 1930 for the town of Sutherland. The depth is 450 feet, of which
410 feet is cased. The diameter at top is 10 inches. The main supply
was found at from 410 to 460 -feet, probably in the Dakota sandstone.
The stqtic level is 225 feet below the curb ~nd the yield 90 gallons per
minute.
Driller's Log
, D£P'l'H
F££'t
Yellow clay _______________________ ________________________________ IN 0-32

~!~d c~::_====================~====================:======~========= 194-197
1~~=i~~
185-194

Coarse sand and gravel mixed with clay ______________________ _______
Fine sand _____________________________________________.________ -' ___
Sand and clay ______________________________________________________
Sand, blue clay and gravel __ _______________________________________
Blue clay ____________________________________________ ________ _____
Brown clay _______________________________________________________
Brown clay mixed with sand ______________________________________
White clay _______________ _______________________________________
____________ ______________________ ______________
Fine yellow sand
Black sticky clay __________________________________ ________________
Yellow sand, drilled like sandstone but won't stand up _______________
Yellow sandstone __________________________________________________
White sandstone _____________________________________________ _____
~

~

_~

~

197-200
200-204
204-220 .
220-235
235-304
304-326
326-395
395-401
401-410
410-420
420-450

Vinton, Benton County, City Well No.3

. This well is located on the. flood plain of the Cedar River at approximately the same elevation as that of the wells drilled in 1889 and
1892. The depth is 1,505 f~et, and the diameters are from 12 to ]0
inches. Water was found in the Saint Peter sandstone, 912 to 950
feet; in the Jordan sandstone, 1,377 to 1,388 feet; and in the Lodi and
St. Lawrence dolomite, 1,450 to 1,485 feet with th.e main supply at
1,475 to 1,485 feet. On completion in July 1932 the yield was 300
gall.ons per minute, with a draw-down of 90 feet. Six months later the
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yield had increased to 330 gallons per minute, with a draw-down of 70
feet. The top bowl of the tur1;>ine pump is set at 135 feet, and the suction tail piece extends to about 155 feet.
While the drill was in the drift, the static level stood at 25 feet
below the surface; it rose to 20 feet in the Devonian (depth of well 202
feet), and to 15 feet in the Niagaran (depth 224 feet). In\ the limestones of the Maquoketa (depth 526 feet) it stood at 12 feet, and in
the Platteville (depth 850 feet) at 10 feet. It contin.ued to rise as, the
drilling progressed, standing at eight feet in the Saint Petet: (depth
950 feet), and at 6 feet in the Prairie du Chien (depth 1,000 feet).
At completion of the drilling at 1,505 feet it stood at 8 feet below the
surface, but on the insertion of 660 feet of 12-inch cast.:iron casing,
footing in the.Galena, the static level fell to 41 feet below the surface,
showing that the higher heads had been due. largely to Devonian,
Niagaran, and Maquoketa waters.
Besides the 12-inch casing mentioned above, a lO-inch steel casing
was set from 810 to 960 feet, footing in the Upper beds of the Prairie
du Chien, and perforated to admit the Saint Peter water. The temperature of the water is reported to be 49 degrees F.
The well was drilled. in 1932 by the T~orpe Bros. Well Co. of Des
Moines, who supplied the set of samples of the cuttings examined, and
the above data were furnished by the H . R. Green Co., engineers, of
Cedar Rapids.
.
\

Record of Strata

DEPTH
IN FEET

Pleistocene and Recent (94 feet thick, top 775 feet above sea level) Soil, blackish, sandy ________________________________ _______________
Sand, some gravel, gray, coarse _____________________________________
Sand, dark buff, finer ___
Till, blue-gray, predominantly clayey; 6 samples __________________ ____
Till, dark drab __
Till, gray _________________________________ ____ ____________________

0-5
5-20
20-26

~ _________________________ _ ________________

26-80

80-90
9Q,-94

~______________________ _ __________________________

Devonian: Wapsipinicon formation: Otis limestone (126 feet thick; top 681
feet above sea level) Limestone, earthy; and calcilutite, brown and gray, rapid effervescence
in cold dilute HCl; some gray chert; in large chips ________ _______
Limestone, light yellow-gray, compact, rapid effervescence ________ _____
Limestone, light buff, crystalline-granular, soft, in large flaky chips ____
Limestone as above, some of moderately slow effervesc.e\1ce; limestone,
brown, rapid effervescence _____________________________________ _
Limestone, very light gray, fine-grained, compact; some calcilutite with
conchoidal cleavage ; a considerable amount of blue and drab chert;
some shale forming hard lumps with the cuttings _________________
Lim.estone, very light gray, very fine-grained; and calcilutite; some
white chert ; 3 samples _________________________________________
Limestone, magnesian, or dolomite, light blue-gray, compact, rather slow
effervescence, argillaceous residue, in large flaky chips; 2 samples __
Limestone, light greenish gray, earthy, fine-grained, rapid effervescence,
argillaceous, in large chips ____________ -; _____ ___ _________ :. _____ .:

.

94-97
97-100
100-110
110-120

120-130
130-160
160-180
. .
180-190
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Limestone, as above; some dark chert ______ ________________________ 190-200
Limestone, light yellow-gray, fine-grained, compact, earthy, rapid ef'fervescence; much black chert; 2 sanlples _________________________ 200-220
Silurian; Niagaran (126 feet thick; top 555 feet above sea level) Dolomite, light yellow-gray, compact, effervescence rather slow _______ 220-230
Dolomite, blue-gray, vesicular _________ .:. _______~ ______________ _____ 230-240
Dolomite, gray and blue-gray, much chert at 320, 10 samples __________ 240-346
Ordovician;
.
Maquoketa shale (254 feet thick; top 429 feet above sea level) Shale, green, plastic __________________________ ___ __________________ 346-348
Shale, pink and bright buff ________ '- __________________________ ______ 348-350
Shale, red and yellow _______ ______________________________________ 350-360
Shale, blue _______________ ______ _____ _______ ______ ________ ____ _____ 360-370
.Shale, greenish gray _______________________________ _____ -' _________ 370-380
Shale, blue, plastic; 11 samples _________________..: __________________ 380-500
Limestone, drab, crystalline, highly argillaceous; limestone, light gray,
chert;______
in fine
sand and_ 500-530
crystalline,
rapid effervescence;
some gray ______
3 samples
______________________
__________
powder;
Limestone, light yellow-gray and drab, soft, earthy, rapid effervescence,
argillaceous
residue, slightly quartzose with fine irregular grains,
______________________________________________________
___ 530-540
cherty
Dolomite, brownish and drab, soft, earthy, argillaceous, rather slow
in effervescence ; limestone, gray, rapid effervescence __ _____ __ ____
Limestone, drab and gray, argillaceous, rapid effervescence ___________
Shale, drab, with much limestone, drab, earthy, rapid effervescence ____
Shale, drab, in concreted masses; 4 samples __ ___ ___________________
Galena-Platteville (300 feet thick; top 175 feet above sea level) Limestone,
light___
yellow-gray,
earthy, rapid
effervescence,
in flaky chips ;
3 samples
__ _______________
____________
____________________
Limestone, light yellow-gray and gray, rapid effervescence, most samples
in flaky chips; 12 samples ______________ ________________________
Limestone,
dolomite,
yellow-gray,
rather
slow effer________
____________
__________
______________
vescence,magnesian,
cherty ___or
~

Limestone, magnesian or dolomite, yellow-gray, rather slow effervescence; limestone, lighter gray, rapid effervescence, in larger chips __
Limestone, magnesian or dolomite, as above; limestone, gray, crystalline,
rather rapid effervescence ___________ ___ ________________________
Limestone, light yellow-gray, compact, some dark gray, argillaceous,
both rapid effervescence; buff chert ___________________________ _
Limestone,
yellow-gray
blue-gray, rapid effervescence;
________
_________ -'and
__________________________
__________5
samples ·light

540-550
550-560
560-567
567...Q00
600-630
630-750
750-760
760-770
770-780
780-790

79,0-834
Shale, blue and blue-green, calcareous, in hard concreted masses in.
closing chips of shale and limestone _____________________________ 834-843
Limestone,
light________________
yellow-gray, gray
and b[ue-gray, rapid
effervescence; 843-900
6 samples
._____________________
.________________
Glenwood shale (12 feet thick) Shale, blue-green, in hard concreted masses. calcareous; 2 samples ______ 900-912
Saint Peter sandstone (38 feet thick; top 137 feet below sea level) Sandstone, light yellow-gray in mass from slight amount of powder
"coating grains, grains of clear quartz, well-rounded, frosteq, up
to 1 mm" diameter ____________________ _________ _______________ 912-920
Sandstone, white, grains as above; 3 samples ________________________ 920-950
Prairie du Chien (420 feet thick; top 175 feet below sea level) Dolomite, light brown, cherty at 950, light buff at 990; 5 samples __ _____ 950-1000
Dolomite, gray ________________________________________ ____ __ ..: ____ 1000_1010
Dolomite, gray; considerable quartz sand in cuttings; 2 samples _______ 1010-1030
Dolomite, very light gray, gray and buff; 6 samples __________________ 1030-1090
Dolomite, gray; much sand in cuttings; 2 samples _____"____ __________ _1090-1110
Sandstone, fine to medium, larger grains well-rounded, in mass very .
light gray ; 2 samples ________ ______________________________ ___ 1110-1130
Dolomite, light gray, blue-gray, and buff; 6 samples ___________________ 1130-1186
Sandstone, fine to medium, g·rains well-rounded ___________ ___________ 1186-1191
Sandstone
as above; dolomite, whitish, sporadically arenaceous;
2 sam- 1191-1200"
pies . __________________________________________
.:. __.______________
~

~
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Dolomite,
cherty____________________________________________________
at 1250, and 1280--1340, highly cherty '1210 and 1270;1200--1360
16 samples
Dolomite, light buff, slightly arenaceous ____________________________ 1360--1370
Cambrian:
Trempealeau: Jordan sandstone (70 feet thick; top 595 feet below sea
level) .
.
Sandstone, fine to medium, well-rounded frosted grains; dolomite,
sporadically arenaceous _________________________._______________ 1370--1380 .
Sandstone, as above, dolomite ___ .0 __________________________________ 1380--1385
Sandstone, as above, whitish and light yellow-gray in mass; a little
dolomite; 2 samples ___________________________________________ 1385-1395
Sandstone, fine to medium, white, larger grains well-rounded and
frosted; 2 samples ___________ ________________________________ 1395_1405
Sandstone, as above, in loose grains; some chips of fine sandstone with
dolomitic cement ______________________________________________ 1405-1410
Sandstone, fine to medium, grains as above; 3 sam12les _______________ 1410--1440
Trempealeau: Lodi and St. Lawrence (penetrated 65 feet; top 665 feet •
below sea level) Dolomite, in light gray powder, siliceous; or sandstone, dolomitic; quartz
in minute irregular particles ___________________________________ 1440--1450
. Dolomite, blue-gray, in fine chips, minutely quartzose and pyritic ______ 1450--1460· .
Sandstone,
light 3 gray,
fine__________________________________________
well-rounded grains, somewhat dolomitic, 1460--1477
pulverized;
samples
Dolomite,
.gray, minutely·
quartzose, in fine meal, trace of siliceous 1477-1485
______________________________________________
oolite;light
2 samples
~

·F ranconia :
Sandstone,
quartzose, dolomitic, glauconitic~ in fine gray 1485-1505
chips; microscopically
3 samples ______________________________________________

N ates. ~ Of the two city wells already drilled in Vinton, well No. J
was very imperfectly sampled, and the only geological information
from well No.2 was a log at variance at several points from t.he section of well No. 1. Fortunately, well No.3 is sampled with exceptional fullness and evident accuracy, and it affords a very reliable
geological section.
The Pleistocene part of the section discloses the fact that the wide
ancient preglacial or pre-Kansan valley of the Cedar had been cut here
to a depth of 94 feet below the present flood-plain level, in marked
contrast with such narrow stretches of the present valley as that at
Cedar Rapids, where the channel is rock-cut. Before the end of the
Kansan this ancient valley had been deeply filled with the ground moraine of a continental ice sheet.
. ·The Spirifer pennatus beds of the Cedar Valley sta:ge outcrop in the
town. All the Devonian section below this horizon is cut out by the
ancient valley as far as the Otis limestone of the Wapsipinicon stage,
of which there remains 126 feet. The total thickness to be allowed for
the Devonian at Vinton thus reaches the exceptional figure of about
245 feet.
The Niagaran, which at Cedar Rapids was found to be 349 feet.
thick, has thinned at Vinton to 126 feet. Farther to the northwest, at
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Waterloo, it thins to 107 feet, and ,at Waverly t~ 50 feet. The basal
cherty layers are here unusually thin.
The Maquoketa shale, 254 feet thick, exhibits a thickness somewhat
less than that at Cedar Rapids (276 feet) , but more than that at Waterloo (215 feet) and at Waverly (150 feet). The intercalated limestones, not uncommon in the Maquoketa, here are in unusual strength.
They suggest an alternative reference for any shales in ' deep well sections which have been interpreted as belonging to the' upper beds of the
Galena.
The Galena-Platteville at Vinton is notable for the almost complete
absence of dolomitization. In none of the deep well sections of Iowa
is this condition approximated except at Postville' and Manchester.
The significance of varying dolomitization in a body of sediments traversed by definite life zones was early pointed out by Norton 11 and much
more fully discussed by Calvin.12 The Saint Peter and the Prairie du
Chien run true to form. The Jordan is well marked and shows its customary well-rounded grains. The Lodi and St. Lawrence dolomite is
either arenaceous or minutely quartzose. The dolomitic and glauconitic
sandstone at 1,485 feet, whose quartz grains are microscopic, has been
assigned to the Franconia.
Waverly, Bremer County, City Well No.2

In July, 1930, Thorpe Bros. Well Co. of Des Moines completed a
second deep well for the town of Waverly. The first well, drilled in
1899, with a bottom diameter of 8 inches, could not deliver enough
water to meet the town's increasing peak demand 6£-the summer at the
canning season. This well had been sunk 480 feet below the base of the
Jordan sandstone before drilling was stopped at the advice of this
office. The second well evidently should not be drilled to so great a
depth, but its diameter should be larger. A capacity of 700 gallons per
minute was desired.
The 1930. well is 1,263 feet deep, drilled 60 feet below the Jordan
aquifer into the St. Lawrence dolomite for sedimentation. The bottom
diameter is 12 inches. Water was found at 260 feet at top of the Galena-Platteville and at 580 feet in the same formation, from 677 to
715 feet in the Saint Peter sandstone, and the main supply in the
jordan sandstone from 1,105 to 1,170 feet.
11 Artesian Wells of Iowa : Iowa Geo!. Survey, Vo!. VI, pp, 145· 147,
of Dubuque County : Iowa Geo!. Survey, Vo!' X, pp, 402-411.

12 Geology
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The static level of the well is 42.5 feet below the surface. The advance of thirty years in casing deep wells is seen by comparing the
scant 100 feet of casing in the well of 1899, reaching only to within
ten feet of the base of the Niagaran limestone, with that of the well of
1930. Here wrought-iron casing 28 inches in diameter was inserted
from the surface to 110 feet, resting on basal layers of the Niagaran.
Inside this is placed a cast-iron casing 16 inches in diameter extending
through the Maquoketa shales to 271.5 feet, where it is bedded in the
solid rock of the Galena. The space between these casings is filled with
concrete. Thus effectively is prevented the admission of any water from'
.the soluble and creviced limestones overlying the dry impervious Maquoketa shales. From the bottom of the 16-inch casing a 12-inch castiron casing extends to 771.5 feet, where it is based in the Shakopee
dolomite. It is perforated from 502 to 550 feet to admit water from
the Galena-Platteville, and from 694 to 742 feet through the 'Sait]..t
Peter water bed. A packer is set at 692 feet to shut out cave from
the Glenwood shale. Pumping tests made on penetrating ' the Saint
Peter showed a yield of nearly 150 gallons per minute. On completion
the well yielded 624 gallons per minute with a 200 foot draw-down,
and 695 gallons per minute with a draw-down of 233 feet.
The above data were largely supplied by Mr. E. E. Schenk, city
engmeer.
Driller's Log

DEPTH
IN FEET

Pleistocene
and Recent (50 feet thick) Soil _________________________________________________
._____________ _
Yellow clay _______________________ '- ______________________________ _ 0-3
Yellow sand _____________________________________________________.__ 3-9
9-50
Devonian
feet thick) 50-55
Loose and
rockSilurian
and mud(67_______________________________________________
Soft rock and yellow clay __________________________________________ 55~110
Lime rock, grayish blue __________________ __________________________ 110-117
Ordovician:
'
.
'
(143 feet thick) Maquoketa
Blue shaleshale
________________________________________________________
117-131
Shale and streaks of rock _______________________________________ ___ 131-145
Shale (greenish) ________ ~ - - ----------------------:_ --,-------------- 145-160
Shale (grayish blue) ______________________________________________ 160-248
Lime rock and streaks of shale _____________________________________ 248-260
Galena-Platteville
(400 _____________________________
feet thick) __________ ________ 260-375
Brown lime ________
Gray lime ___________________________________________ ___.__________ 375-585
Lime and shale ____________ ____________ ___________________________ 585--<560
Glenwood shale (17 feet thick) Shale and thin streaks of rock ____________________________ __________ 660-677
,
Saint Peter sandstone (41 feet thick) Fine sand _____ ________________________________________________.____ 677-718
Prairie
Chiel'\
(387 feet________________________
thick) Lime du
rock
(Shakopee)
________________ _____ 718-895
~

Soft sand (New . Richmond) _____ ___ __________ ____ _________________ 895-907
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. Lime rock (c>neota) _______________________________________________ 907-1105
Cambrian:
Trempealeau: Jordan sandstone (95 feet thick) .
thin hard streaks ------------------------___________ 1105-1170
. Soft
Sandysand
limeand
________________________________
________________________
1170-1200
Trempealeau : St. Lawrence (penetrated 63 feet) Limestone __________ ~ ________ "' ____________.- - -------------------____ 1200-1263

West Point, Lee County

A well 1,154 feet deep was drilled in 1931 for the town of West
Point by Thorpe Bros. Well Co. The diameters are from 8 to 6 inches.
The only water bed of consequence is the Saint Peter sandstone, yielding on completion of the well about 80 gallons per minute with a
draw-down of 50 feet. The lower 54 feet of the well is uncased. Two ·
hundred and forty-eight feet of 8-inch casing is coupled to 842 feet of
6-inch casing. The static level is about 190 feet below the curb.
Driller's Log
.

Pleistocene
and Recent (159 feet thick; top 763 feet above sea _____________
level) . Soil __________________________________________________
Blue clay ____ _____ ___________ _____________________________________
Mississippian, undifferentiated (292 feet thick; top 604 feet above sea
level) .
.
Limestone and shale _________________________ __ ____ ________________
Brown limestone ___ _____________________ :.. ____________ _______ ______ -'
White limestone _________________________ ______ ____________________
Shale ________________.___________________________________ __________

DJ>PTH
IN FEJ>T

0-28
28-159
159-240.
240-289
289-379
379-388

. Limestone ___ ~------------- - ------ ------ - -- -----------~--------- ___ 388-451
Mississippian, Kinderhook shale (274 feet thick; top 312 feet above sea
Shalelevel)
______________________________________________
_______________ 451-725
Devonian-Silurian
(?)____________________________________________________
(134 feet thick; .top 38 feet above sea level) Gray limestone
725-727
Brown limestone ________________________ .: _________________________ 727-S05
Brown and gray limestone ____ ____________.'-________________________ 805-S56
Dolomite ________________ _________________________________________ 856-S57
Brown limestone ____________________ "' _____________________________ 857-S59
C>rdovician :
Maquoketa shale (9 feet thick; top % feet below sea level) Gray shale ______ __ __ _____ __________ ___________________
859-S68
Galena-Platteville (217 feet thick.; top 105 feet below sea level) Brown limestone _______________ ________ ____________________________ . 868-1085
Saint
Peter sandstone
(69 feet thick; top 322 feet below sea level) _________________________________________________________
1085-1153
Sandstone
~

~----- ---- _

. Shale ..; _________ ~ ____________________ - ~ ------------------ - -- _______ 1153-1154

. Nates. --,- The geologic section of this well is made out with the
help of the Donnellson section, which it closely parallels. The upper
beds of the Mississippian may be referred to the Meramec and Keokuk,
and the ~'white limestone" of the log describes a common facies of the
Burlington. As at Fort Madison, Burlington, and Mount Clara, the Kinderhook shales are present in great force, They are mo~e than 50 feet
thicker than at Keokuk, but some 50 feet thinn~r than at Donnellson.
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In this area the Silurian has apparently feathered out, as at Donnellson
and Keokuk. Its presence at West Point is very doubtful, where all
the limestones between the Kinderhook and the Maquoketa shales are
of Devonian types. The Maquoketa is slightly thicker than' at Donnellson. Apparently from the log the same conditions obtain in the
Galena-Platteville as at Donnellson, where the entire terrane is dolomitic. Neither limestones of Trenton facies, nor shales representing
the Decorah are present, and with them the Glenwood shale also has
disappeared. At Keokuk, also, the Platteville and, Glenwood are out of
the lithologic picture except for some chips of a bituminous shale in
one sample of cuttipgs from the horizon of the Platteville.
'
The elevation of the top of the Saint Peter, 22 feet higher than at
Donnellson, was pretty accurately forecast on our last contour map of
this horizon. 18
Bragieton Farm Well, Calhoun County

This well was drilled for Charles W. Bragieton by J. J. Becker of
Fort Dodge in 1931. It is located in the SEi section 5, Lincoln Township, Calhoun County, Iowa. The well is 617 feet deep and its diameters range from five to three inches. It is cased to 600 feet with' 5-inch
to 3-inch casing. A little water was found at 100 feet but no other
supply at a greater depth. This well was never finished.
This boring is of special interest in that it practically duplicates, so
far as it goes, the highly abnormal geologic section of the deep wdls
at Manson. It will be recalled that at Manson beneath 200 feet of Pleistocene deposits lay 790 feet of shale with some sandstone, the cuttings
mingled with a considerab~e amount of pebbles and sancllargely if not
wholly from the drift above. These shales rested on soft arkosic sandstones yielding generously water of a quality altogether exceptional in
Iowa deep wells - soft, alkaline, "the solids being mostly alkaline
chlorides and sulphates." 14 The explanation of the writer was that a
deep erosion channel or basin had been filled in part by continental deposits brought in from igneous rocks to the north; and later it was filled
by estuarine clays, Pennsylvanian or Cretaceous in age. 15
The water bed of arkosic sands in this ancient valley doubtless lies
too deep for profitable exploitation by farm wells, but possibly future
18
14

Deep WeJls of Iowa : Iowa Geol. Survey, Vol. XXXIII, Plate 1.
Hendrixson, W. S. , Underground 'Water Resources of Iowa : I owa Geol. Survey, Vol. XXI,

15

Deep Wells of I owa: Iowa Geol. Survey, Vol. XXXIII,

p. 174,

PP'.

246·254,
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wells of one or more towns in Calhoun and Ppcahontas Counties, may
strike it and extend our knowledge of the abnormal geological condi~
tions of this restricted .area.
Record of Strata
By James H . Lees

DEPTH
IN FEET

Pleistocene and Recent:
Till, glacial clay, calcareous, blue-gray, many limestone pebbles ________ 60-90
Sand, gray, clean, irregular in size, numerous limestone pebbles ________
100
Sand, similar to above _________________ ___________________________ 110-130,
TiIJ, glacial, similar to that at 60 to 90, limestone pebbles respond only
slowly to acid _______ ,.. _________________________________________ 140-150
Till, similar to above _________ ..:____________________________________
160 '
Till, mostly yellow, some blue-gray, yellow is nearly leached of lime, blue
others not
is
somewhat
limy, a few small gravel bits of limestone,
___ __________________________________________
• __________
.__
limy
170
Sand, glacial, yellow from clay, grains irregular, responds briskly to acid
180
Till, glacial, yellow, very Ifmy __________________________ .:__________ _
190
Till, buff, limy ___________________________________________________ _
200
T~II, yellow and ~ray, limy ________________________________________ _
210
TJ1I, blue-gray, hmy, pebbly ________________________ ..: _____________,__
220
Till, like that above, shows sand grains __________________________ __ _
230,
Mississippian:
Shale, blue-gray, finely sandy, limy, hardly distinguishable from glacial
till __________ ------------- ______ ___________________ ..: __________ _
240
Same ________ _____________________________ _____________________ _,__
250
Same ____________________ ____________________________________ ___ _
260
Same ________________________,_____________________________________ _
270
Same, limy, sandy' ___________________ ______ ________________________ _
280
Same ____________________________________________________________ _
290
Same ____________________________________________________________ _
310
Same ____,_________________________ ______________________________ _
325
Shale, gray, very finely gritty, very slightly limy, in small chips; sand,
irregular,
rounded to angular, some masses like those from 325 ___
and_
above
_____________________________________________________
350
Shale, gray, limy, similar to that above 325 _________________________ _
360
Same ____________________________________________________________ _
390
Same ____________________________________________________________ _
400'Same ____________________________________________________________ _
410
Same ___ ____ ______________________________________________________ _
420
Shale, limy, and fine gravel and sand ___________________________ _____
430
Shale, limy and finely sandy with clean quartz ____________________ .:;.
440
Same ____________.________________________________________________ _
450
Shale, dark gray, fine-textured, limy, mingled with sand and gravel ___ _
460
Sand, including grains of flint, quartz, calcite, limestone, dark rock
particles, not 'much shale ______ ________________________________ _
470
Same; some fragments concreted with calcite cement ________________ _
480
Same, some chips of very smooth, nonlimy shale - ___________________ _
490
Shale, dark gray, coarsely gritty with sand like that above, very limy;
some fragments of white crystalline quartz _____________________ _
510
Sand, similar to that from 470 to 490 _____________________________ _
530 '
Same ______________ __________________________________ _____ ------__
~

~

Shale, dark gray, smooth, 'nonlimy; and sand similar to that above; in
equal amounts _______________________________________________ _
Shale, dark gray, sandy and limy, with some fragments of sandstone
which are only slightly limy ___________________________________ _
Shale, fine-textured, limy, dark gray ________ ___________ __ _______ .___ _
Same ______________________________________________._______ --------Shale, similar to above; and sand, similar to that above, some fragments
of chert ---- ---- ---------------------------------------------Shale, probably like that above; fragments of clay mingled with sand
and concreted with lime __________________________ ____________ _
Same ________ _____________________ _________________________ --,- ---

540
550

560

570
580
590
600
610

FARM WELLS

Nixon Farm Well near Stockport

The following is the driller's log of a deep well drilled on the farm
of A. Nixon, three and one-half miles southeast of Stockport, Van
Buren County, by S. Shearard, Colchester, Illinois. It is noteworthy as
confirming the great thickness of the Kinderhook shale in this area.
Driller's Log

DEP'l'H
IN FEET

feet thick)
..
.Pleistocene
Surface (40
formation
_________________________
Mississippian,
(280 feet thick) __________
Limestone undifferentiated
Slate, muddy ______________________________________________________
Lime ______________________________________________________________
Slate ______________________________________________________________
Limestone _________________________ _______.___________________ .: ___.__
Mississippian,
shale (322 feet thick) Slate and Kinderhook
shale ____________________________________________________

~_ _ _____________________

~__________________ __ __________________________

0-40
.
40-85
85-110
110-270
270-272
272-320

320-380
Limestone,
shell
________________
__
_____
~--------------------------Blue shale ____________________ __ _______ ____________________________ 380-385
385-430
Brown shale ____________________________________________________.__ 430-470
Light blue shale _____________________'_____________________ _____ .: __ : 470-635
Salt water sand _________________________________________.__________ 635-642
~

Titus-Merrill Farm Well, Muscatine County
Three and one-half miles southwest of Muscatine
Driller, W. S. Cole of Plymouth,. Ill.
Driller's Log

DEPTH
IN FEET

Pleistocene (140 feet thick) -

~~~~~ler;:kv~~_==================================================== ~ro4O

Devonian
(294 feet thick) (jray and
lime Silurian
rock ____________________________________________________
140-170
White lime rock _____________________________________ .:. ______________ . 170-207
Brown lime rock __________________________________________________
(jray lime rock ___________________________________________________ 247-270
Blue lime, water · __________________________________________________ 270-325
White lime ________________________________________________________ 325-340
(jray shale ________________________________________________________ 340-347
Blue lime; water __________________________________________________ 347-377
White and gray lime ______________________________________________ 377-389
Brown lime _______ _______________________ ______ _______ ______ _____ __ 389-415
Light brown lime ___________ .:_________ ______________ _____ _________ 415-434
Ordovician:
Maquoketa shale (217 feet thick) 207~47

rf~ ~~dl~h;l~-==================~===============================~= ~~~

(jray shale ________________________________________________________
Brown shale, very hard ____________________________________________
Black shale ____________________________________ ________ ____________
(jalena-Platteville (penetrated 31 feet)(jray hard lime ___________________________________________________
Brown lime ____________________________________________ __________
Light brown lime, water ____________________________________.________
~

486-585

585~29

629-651

651-652
652-656
656-682

Farm Wells, Woodbury County

Mr. C. C. Everhart of Moville supplies the following data of sev-
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eral wells near Moville drilled by C. Blackford. J. H. Wright farm well,
Ei sec. 17, T. 89 N., R. 44 W . The main supply was found at 145
feet; the static level is 60 feet below curb.
Driller's Log
DEPTH
FSST
Loess _________________________________________ __ __________________ IN 0-80
Clay and hardpan __________________________________________________ 80-125
Coarse sand _______________________________________________________ 125-145

Charles Logan farm well, SWi NWi sec. 5, T. 88 N., R. 43 W.
The main supply of water was found at 312 feet.
Driller's Log
Loam, loess, fine sand __ '-________________________ ______________
Boulders, etc ___________________________________________ _______
Boulders, black mud ___________________________________________
lIard pan ______________________________________________________
Gravel ________________________________________________________
Sandrock _____________________________________________ ________
~

~

D EPTH
IN F£r:T

0-53
'53-65
65-105
105-180
180-298
312-315(sic)

Frank Wright farm well, Si sec. 25, T. 89 N., R. 44 W. The main
supply was found at 345 feet, and the well is cased td 344 feet.
Driller's Log
DsPTH
FSET
Loess ______________________________ _______________________________ IN 0-60
Sand loess ________________________________________________________ 60-145
Glacial soil, large boulder at 185 feet, mineral water at 217 feet _______ 145-217
Sand rock, gravel, etc. ______________________________ :.. ______________ 217-250
Black shale or very hard hardpan _____ ~ ____________________________ 250-336
Large
pocket,
sand black and fine, small section of petrified wood, 336-348
at sand
338 feet
____________________________________________________
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ADDITIONAL DEEP WELLS
In addition to the wells, the records of which have been studied and
described by Doctor Norton, information ~egarding a number of wells
has been sent to the office of the Geological Survey at Des Moines.
These samples were studied by James H. Lees, the Assistant State
Geologist. In some cases he was aided by Dr. A. .C. Tester, of the
State University of Iowa. These wells are described in the followin~
pages. The interpretation of drillers' logs· was made by the author.
By far the deepest boring in this list, and also the deepest well in the
state, is the oil and gas prospect which was drilled about four miles
south of Clarinda. This well was described in part in Volume XXXIII,
pp. 137 and 428, and in condensed form in Volume XXXV, p. 548;
because of the interest attaching to this well, however, the complete
record is given here.
Dallas Center, Dallas County

This well was drilled for the Dallas Center·school by F. S. McCutcheon of Des Moines, Iowa, in March 1931. The elevation at the curb is
1,073 feet. The static head stands at 180 feet but draws down to 300
feet when being pumped at 15 gallons per minute. The Kinderhook
shale was reached at 800 feet and was penetrated 10 feet. Samples were
collected below the Des Moines shales.
Driller's Log

DtPTH
IN

Mississippian Limest<lne, dark gray, crystalline, contains much fine sand______________
Sandstone, dark gray, mingled fine and coarse, some white and reddish
quartz, some black fragments of fine sandstone; a little limestone__
Shale, very dark gray, finely gritty, slightly limy; a little pale bluish
chert; bag says "film of oil on shale" ___________________________
Shale, similar to above, quite liiny _________ ~ _____________________ ~__
Shale, limy, or limestone, shaly, dark gray, in finely granular chips,
action in__________________________________
acid slow but long continued, much fine white siliceous
residue
~_____________________

Ftt'J.'
580
650
665
680
690

Sandstone, dark gray, firmly cemented, fine-grained; also shale, very
dark gray, slightly limy, in sma I! amounL_ ______________________
695
Sandstone, similar to above, some glassy quartz________ _______________
700
Sandstone, similar to above, many clear glassy and white grains ; some·
response to acid, indicating presence of lime _________ ______ _______ 710-720
Sandstone, as above, .but with large amounts of bluish and white chert ;
a smal! perfect crystal of glassy quartz was observed at 730 ; rather
brisk response to acid below 750 ; several smal! geodic cavities in
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fragments ,from 760; a fragment from 770 is deeply etched by acid
but retains its firm texture; lighter gray and in smaller chips at
790; much clay at 800; 8 samples ___________________________ ~ ____ 73()....8oo

Eagle Grove, Wright County

I

This well was drilled for ' the Chicago & Northwestern Railway Co.
lt is located 2,200 feet northwest of the passenger station, near , the
enginehouse. Its depth is 248 feet. It was drilled 12 inches in diam«;!ter
and is cased with 142 feet of 12-inch steel casing. The water ris,es
within 14 inches of the surface and draws down to 30 inches below
curb while pumping 400 gallons per minute. lt rises to its former elevation of 14 inches below curb immediately upon stopping the pump.
The. altitude of the top of this well is approximately 1,126 ,feet. This
well was begun 'in October 1929 and completed in March 1930; it was
drilled by E. C. Archibald of Sioux City.
Driller's Log

THICKNESS DE'P TH
IN FEET IN FEET

Pleistocene
Recent :
Cinders and
_______________________________________________
'
Loam, black ____ -----------__ ...: ________________________ _
Clay, blue ____________________________________________ _
Sand and
________________________________ _
Clay, blue, sandy ______ ______________________________ _
Sand _________________________________________________ _
Clay, blue ___ __ ________________________________________.
Sand ________________________________________________ _
gravel,~ater

~

Mississippian:
•
_____________ ______________________________
_
Limestone undifferentiated
Limestone, soft, water ________________________________ _
Sandstone ____________________________________________ _
Rock, solid _________________________________________ __
Limestone, hard _____________________________ ________ _
Limestone, soft ______________________________________ _
Limestone and clay ___________________________________ _
Limestone, hard _________________ :. ___________________ _
Limestone, soft _______________________________________ _
Limestone and sand ___________________________________ _
Limestone and clay __________________________ ..:_______ _
Limestone, hard _____________ ~------------------------Dakota sandstone, water _________________,____________ -~

4
2

4
6

5

74
77
95
100

2

139'

4
2

145

68
3
18

37

8

6

8
3
3
3
24
3
2

38
5

137

143 .
153

159
167
170

173
176

200

203
205
243
248

Chemical analysis of water from Eagle Grove well. L,ake Michigan
water is used as a standard for comparison.

LAKE
EAGLE MICHIGAN
GROVE
WATER

Total solid matter ________________________ Grains per gallon 25.29
This solid matter consists of :
'
Carbonate of Lime _______________ ~ -------- "
13.88
Carbonate of Magnesia _________________ _
6.64
A Sulphate of Lime ______________________ __ "
0.00
Sulphate of Magnesia ____________________ "
0.00
of Iron & Aluminum _____________ "
{ Oxides
0.07
SIhca
__________________________________ _ 'f
..

0.70

7.78
4.46

2.20

0.30

0.02
0.30
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WELL AT ESTHERVILLE
Alkali Chlorides _________________________
B Alkali Sulphates _________________________
. { Alkali Carbonates __________ ,. ___ ,. _____ .,___

=

"
"
"

0.27
2.07
1.66

0.22
0.28

=

A Incrusting Solids.
B N onincrusting Solids.
Pounds of incrusting solids in 1,000 gallons of Lake Michigan water - 1.04.
Pounds of incrusting solids in 1,000 gallons of 'Eagle Grove, Ia., water - 3.04.
This is fair water for boiler use.
(Signed) H. D. BROWN, Engineer of Tests,
Chicago & Northwestern Railway Company.

Estherville, Emmet County

In May 1932 a gravel pack well was drilled for the City of Estherville by Thorpe Bros. Well Co. of Des Moines. Four wells were dug
to a depth of 400 fe~t. The static head stands at 109 feet, .with a drawdown of 28 feet when the well pumps 2,045 gallons per minute. ,Water
was first encountered at 260 feet in sandstone, yielding an approximate amount of 4,000 gallons pet minute. The well was cased as fol..:
lows: 323 feet of 20-inch pipe in all four holes to a depth of 323 feet;
249 feet of 8-inch pipe was used in the south hole, 242 feet of 8-inch
pipe in the west hole, 23Q feet of 8-inch pipe in the north hole, and 237
feet of 6-inch pipe in the east hole. The elevation 1S approximately
1,290 feet above sea level.
. .
Driller's Log

THICKNE;SS DE;PTH
IN FE;E;T
IN FE;E;T

Pleistocene and Recent:
B lack dirt " _____ _________________ ..: __________________ _
Gravel _______________________________________________ _
. Clay, blue ___________________________________________ _
.~

~

Clay,
yellow
_____ ~ --.:.-----------:-~---------------~---_
Clay, blue
____________________________________________
Clay, yellow __________________________________________ _
Cretaceous
( ?) :
Rock ________________________________________
________ _
Clay, blue ___________________________________________ _
Rock ________________________________________________ _
Clay, blue ____________________________________________ _
Clay, brown _________________________________________ _
~

Mississippian:
•
Shale, gray __________________________________________
_
Shale, brown ____________________________________ _____ _
Shale, gray ___________________________________________ _
Shale, brown _________________________________________ _
Limestone ________________________________ _____________ ,
Shale, gray __________________________________________ _
Sandstone ____________________________________________ _
Sandstone ____________________________________________ _
Sandstone ____________________________________________ _
Sand and sandstone _______________________ ___________ _
Sand and shale _________ ____________________________ _
Sandstone __________________________ _____________ _____ _
Rock __________________________________________________.
Shale ______________________________________ __________ _
Sandstone, hard '_____________________________ ---------~

2
19
42
37
12
35

2
21
63
100,
112
147

3
24
1
6
9

150
174
175
181
i90,

12
9
3
13
4
12
17
10
11
34
3
24
1
3
54

202
211
214
227
231
' 243
260
270
281
315
318
342
343
346
400

,
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Farnhamville, Calhoun County

This well was drilled by Frank McCutcheon, Des Moines, in June
1932. It was drilled on the site of an older well, 165 feet deep. This
well is yielding 35 gallons per minute in daily use.
Driller's Log
DEPTH IN FEET '
Old well, all in drift _____ ______ _________ _____________________ _____ 165
Sand, fine, muddy ________________________________________________
198
Shale, black _______________________________________________________ 214
Sandstone _______________-__________________________________________ 216
Shale, mixed ______________________________________________________ 280
Limestone, broken, with shale ___________ ___________________________ 290
Limestone ____________________ _________ ____________________________ 330

E:~e;t~~~p _=====================================~=======~========== 413
~g~
732

Limestone, soft streaks _______________________________ _____________
Limestone _________________________________________________________
Sandstone, water-bearing _________________ ~________________________
Shale ____ ______________ ___________________________________________

770
776

Fort Dodge, Webster County, Well No.9

In August ,1931 Well No.9 for Fort Dodge was completed by
Thorpe Bros. Well Co. of Des -Moines. The well was drilled to a depth
of 269 feet with diameters of 20 and 16 inches. The static level is
above surface, and the well yields 1,925 gallons per minute with a
draw-down of 89 feet. Water was-first encountered at 262 feet in sandstone, the approximate amount being 6 gallons per minute. After Well
No. 1'2 was completed it was the opinion of the driller that Well No. 9
should be drilled down to 541 feet, the same depth as No. 12. The well
was cased as follows: 69 feet of 20-inch pipe from the surface to 69
feet; 236 feet of 16-inch pipe from 3 feet above surface to 239 feet; 60
feet of 12-inch pipe from 207 to 267 feet.
Driller's-Log
Pleistocene and Recent:
Soil, black and yellow clay ____ _________ _______________ _
Gravel, fine, and sand _________________________________ _
Pennsylvanian :
Shale, blue and black _______________________________ __ __
Mississippian
Limestone-: ___'________________________________________ _
Limestone, argillaceous ______________ __________________ _
Shale, black __________________________________________ _
Limestone, argillaceous ________________________________ _
Limestone ____________________________________________ _
Shale, red ____________________________________________ _
Limestone ____________________________________________ _
Shale, red ___________________________________________ _
Limestone _____ _____ _______________ __ _________________ _
Shale, green ___________ _____ __________________________ _
Shale, red ____________________________________________ _

THICKNESS DEPTH
IN FEET IN FEET

20,
10

20
30

46

76

4
22
18

102

59

3
24

5

4
4

8
6

80

120
-, 179
182

206
211

215
21'9
227
233
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Shale, green _________________________________________ _
Limestone __________________ __________________________ _
Sandstone ____________________________________________ _
Limestone, arenaceous ________________________________ _

7
21

6
2'

240
261
267
269 ,

Fort Dodge, Webster County, Test Hole

In September 1931 a test hole was dug for the City of Fort Dodge
by Thorpe Bros. Well Co. of- Dc:s Moines. The depth of the well was
422 feet, and the diametet:s were from 10 to 6 inches. It was a flowing
well with a yield of. 200 gallons per minute. Water was first encountered at 254 feet in sandstone. The flow increased about fifty percent
from 391 to 410 feet. The well was cased as follows: 18 feet of lO-inch
pipe from 1 foot below the surface to 19 feet; 120 feet of 8-inch pipe
from surface to 120 feet; 242 feet of 6-inch pipe from 1 foot below
surface to 243 feet. The altitude at the curb was 976 feet.
Driller's Log
Pleistocene
and __
Recent
(21 feet thick; top 976
feet) ____ _____________________
_________________
_
Black soil
Gravel to sand _______ ________ ____ __________________ ___
lIard pan _____________________________________________ _
Mississippian and Pennsylvanian:
Clay and shale, blue-black _____________________________ _
Limestone ______ __________________________________ ___ _
~

tr~~e;t~~:c~_===========================================

Shale, black __________________________________ ______ _
Limestone ____________________________________________ _
Shale, red ___________________________________________ _
Limestone :... ________________ ___________________________ _
Shale, red and green __________________ ________________ _
Limestone ____________________________________________ _
Sandstone ____________________________________________ _
Limestone ____________________________________________ _
Shale, green _____ _ __________________________________ _
Limestone ____________________________________________ _
~

~

THICKNESS DEPTH
IN FEET IN FEET

4
14
3

4
18
21

52
13
34
3
46
7
41
2
23

73
86
120
123
169
176
217
219
242
252
264
343
348
422

10

12
79
5
74

Fort Dodge, Webster County, W ell N o. 11

In September 1931 a test hole was drilled for the City of Fort Dodge
by Thorpe Br9s. Well Co. of Des Moines. The well was drilled to a
depth of 530 feet, and the diameters were from 10 to 6 inches. It was a
flowing well with a yield of 600 gallons per minute. Water was first encountered at 25 feet in sandstone, with an approximate yield of 3 gallons per minute. Eighty percent of the flow was found between 335 and
525 feet. The well is cased as follows: 28 feet ,of lO-inch pipe from the
surface to 28 feet; 122 feet of 8-inch pipe from the surface to 122 feet;
243 feet of.6-inch pipe from It feet below the surface to 243, feet. The
altitude of the curb is about 976 feet.
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Driller's Log
Plei$tocene (60 feet thick; top 976 feet) ,Clay, black and yellow _______________________________ _
{jravel and sand ______________________________________ _
Clay, blue and yellow ___ ______________________________ _
lIardpan ___ ______________________________________ __ _
Clay, blue ___________________________________________ _
Mississippian:
'
~

THICKNESS , 'DEPTH
IN FEET ' IN FEET

12
12
16

~

2
18

f:~e;ti~~c~_================================,
Sandstone, calcareous ___________________ ___ ==========
Shale, black to gray _______________ .: ___________________ _
~

~ ----------

Limestone, argillaceous _______________________________ _
Shale, calcareous, black and gray ____ .., ________ ~---~----- '
Limestone ____'________________________________________ _
Shal,e, gray ________ ~ --------------------- .: ------------.

,, ff~~e~t~~~
====================~========================
.
Shale, red and
green __ __ ~---..:-------------------~------_
Limestone
____________________________________________
Sandstone, _______
soft _______
~-Limestone
______--~-------------------------__ ___ _____ _____ _______ __ ------Shale, blue _________________'_________________________ _
Limestone ____________________________________________ _
Limestone, water bearing _______ ___ ___________________ _
,Limestone (samples washed away) _______________:.. ____ _
Limestone, ' brown ____________________________________ _

.

16
3
11
27
9

'51
8

4·
26
11
16
8
332
3

22
35

183
2

12
24
40
42
, 60

76 ..
79
90
117
126
177

185

189 , .'

'215
226
242

250
253
285
288

310
345

528
530

Fort Dodge, Webster County, Well No. 12
'

This well was drilled for the city of Fort Dodge by Thorpe Bros.
w~il ' Co. of Des Moines in 1931. This well, which is No. 12, is a drilled
well and has a depth of 541 feet. It was begun in October and completed in December, 1931. It was started with a 20-inch hole and finishe<;l.
with a 12-inch hole, The flow of the completed well ·was 800 gallons per
minute. The water flows above the curb. Flow was first encountered at
253 feet in sandy limestone, and the approximate amount was 371 gallons per minute. Eighty percent of the'flow came from 335 to 534 feet below curb. A 16-inch pipe extends 246 feet, and a lO-inch pipe extends
64 feet to a depth of 310 feet below the curb. In the 64 feet of pipe there
is 19 feet of perforated pipe and a 2.8-foot nipple. The altitude at the
curb is 1,011 feet.
","
, Driller's Log

THICKNES S . DEPti;r : .
fN FEET . IN FEE'!,'

Pleistocene and Recent:
Soil;· black and yellow ____________________' __________ : __ ,
12
{jt:ave1 and sand ________ __ ________________ _______ ______ ,
12
Clay, blue and yellow _______ c, ___________•____ :.. __ :. _____ .__ ' • , '16
lIardpan ________________________ _______________
2
Clay, blue; shale, black ____________________________ __ _
34
Mississippian and Devonian:
.,
Limestone, ________________________________________ ----~ 3 ~
Sandstone, calcareous _________________________ _______ _
'11
Shale, black and gray ________________ ~--- ---------- --12
Limestone, blue ________ __________________________ ___ _
24
------ ~

~

~

~_'

12
24
40
42·

76
79

, 90
102
126

375
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Shale, black __________________________________________ _
Limestone _____________________________________________ .
Shale, red ___________________________________________ _
, . Limestone. ________________ ----------------_____________ '
Shale, green __________________________________ _____ ___
Limestone ____________________________________________ _
Limestone, arenaceous ______•______________ :.. ________ ___ _
• Shale, green _____________'_____________ _______________ _
Limestone, arenaceous _________________ ~ __________.!. ____ _
Sandstone ____________________________________________ _
Limestone _______________________ ____________________ _
Sandstone ______________________ -'- _________________ .____ _
Limestone __________________________________ __________ _
Limestone, arenaceous ______ __________________________ _
Limestone ____________________________________________ _
Limestone (samples washed away) ___________________ _
Limestone {samples wa'shed way) ___________________ _
.. Limestone (samples washed away) ___________________ _
~ . ·'Limestone, brown ,___________'_.________________________ _
~

~

~

~

7
57
25
11
16
11
37
3

42
7
16
4

78
25

8

29

7

25

.7

133
190
215
226
242
253
290
293'
335
342
358
362
44{)

465
473
502

509
534
541

Fraser, Boone County, Well No; 2

, In ()ctober 1933 a well was drilled for Fort Dodge, Des Moines &
Southern Railway by Thorpe Bros. Well Co. of Des Moines. The well
was drilled to a depth of 314 feet, and its diameters were from.10 to 6
inches. The well had a natural flow of 1.5 gallons per minute. Water
was first encountered at 17 feet in gravel. Thi& supply was shut off.
The first 173 feet of the well was cased with 6-inch standard black pipe.
Driller's Log

DEPTH
IN FJo;Jo;T

Pleistocene and Recent:
,
Cinder fill __________________________ _____________ ___ _______ :..____
lrellow clay _______________________________________________________
~

~

~2

2-9

~~~e~1 c~~:_=======================================~~=~============= 23-29i
1?=~~

Pennsylvania~ :

. .
(}ray shale ________________________________________________________
Dark gray shale _____ ~ __________________________..: __________________ 29i-33i
Coal _____________________________________.------- __________________ 33,-36
Fire clay _________________________________________________________ 36-38,
Light ,gray shale ________ -'- ___________________________ _____________ 38i-44i
Dark gray shale ____ ._____________ ________________________________ 44i-46i
Coal . _________ _______ ..; __ ________ :.. _______._________________________ 46!-47!
Fjre clay __________________________________ :.. ____________________ -,_.
.
LIght gray shale ___________________________________________________ 51-61
Sandstone _________________________________________________________ 61-66
(}ray shale ___ _____.________________________________________________ 66-74i
13ark gray shale ______________________________________ _____________ 74!-76i
Coal ______________________________________________________________ 76!-79i .
·Fire clay _________________________________________________________ 79!-'-81
(}ray shale ________________________:.._______________________________ 81-116
Shale and lime streaks _____________________________________________ 116-127
Dark gray shale __________________________________________________ 127-155
Light gray shale ____,____________.___ ___________________________ :. ____ 155-166
Soft lime and sandstone _________.__ ______________________ -' _________ 166-17H
Solid limestone ______________ .: ____________________ :.. ________________ 171 i-195!
(}reen shale ______________________________________________ _________
~

~

~

~

4n-5~

195!~199
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Mississippian:
Solid limestone ____________________________________________________ 199-287
Ciray shale -------_________________________________________________ 287-289
Porous limestone __________________________________________________ 289-314

Garfield, Appanoose County

In July 1933 a deep well was completed for Mr. Baumeister of Garfield by Thorpe Bros. Well Co. The depth was 351 f~et, and the diameters are from 6 to 4 inches. The static head stands at 165 feet,· and
there is a draw-down of 20 feet. Water was first encountered at 330
feet in white sandstone, the approximate yield being about 3 gallons
per minute. The well was cased as follows: 6-in~h standard pipe from
the 'surface to 112 feet, 4i-inch inserted joint pipe from 112 feet to 240
feet, and 4-inch inserted joint pipe from 240 feet to 351 feet. The elevation at the curb was approximately 1,011 feet.
Driller's Log

DEPTH

Pleistocene
and __________
Recent: ________________________________________ ___ ____
Black soil
Yellow 'sandy clay ________________________________________________
Sand, yellow and fine ______________________________________________
Ciray drift, sandy _____________________________________________._____
Sand, fine and yellow _______________________________________________
Ciray drift, sandy ____________.______________________________________
Pennsylvanian:
Sand; red color, fine, dry _____________________________ ____________
~

IN FttT

0-4
4-20
20-41
41-43
43-50
50--56

56-60

~b:edcl~hale--~~~~================================================== 199:~~~

Coal __ .___ _______________________________________________________. 195-198
Dark gray shale __________________________________________________ 198--236 '
Sandstone, band __________________________________________________ ..: 236-237
Mixed shale ______________________________ _______________________ 237-330
Sandstone, soft ____________________________________________________ 330--350
Brown limestone ____________ ________________ ______________________
~

~

~

350--3~1

Garner, Hancock County

In January 1932 a well was drilled for the town of Garner by E. A.
Ford of Marshalltown. The well was drilled to a depth of 225 feet.
The approximate elevation is about 1,216 feet above sea level. Samples
.were submitted by J. J. Becker of Fort "Dodge.
Record of Strata

DEP'l"H
IN FttT

Mississippian:
Limestone and sand, in about equal parts, gray ______________________ 79-82
Similar, but in fine grains of about equal size _____ ________ __________ 82-85
Limestone, medium dark gray, briskly effervescent ___________________
95
Limestone, shaly, drab, fine-textured _______________________ _________
100
Limestone, finely granular, gray ____________________________________
108
Limestone, dark gray, granular, evidently dolomitic __________________
116
Shale, fine-textured, light gray, slightly limy ________________________
125
Limestone, gray, granular, dolomitic ________________________________ 131-140
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Limestone, similar _________________________________________________
145
Limestone, tan, sample in very fine grains __________________________
145
Limestone, gray, sugary texture, in coarse, grains and chips___________
150
Limestone, of two 'types, one granular and sugary, like that above, with
considerable insoluble sandy residue, the other pale blue, finegrained, with much clay residue ________________________________ 150-155
Limestone, light gray, granular, dolomitic, considerable siliceous residue 155-160
Limestone, similar to above ________________________________________ 163-165
Limestone, similar to above _______________________________________ 175-180
Limestone, similar to above but fine in texture ___'________________ ___ 180-185
Limestone, similar to sample above and in smaller grains ______________ 185-190
Limestone, tan colored, finely granular, sample in chips and grains ___ __
195
Limestone, tan, finely granular, sample in small grains, much sandy
residue after treatment with HCI _______________________________
200
Limestone, medium dark gray, sugary, in small grains _______________
205
Limest?ne,
mingled
light and dark gray, finely sugary, sample in coarse ,
,_______________________________________________________
210
chips __
Limestone, similar to above _______________________________________
215
Limestone, light gray, rather finely granular, probably somewhat dolo220
mitic, with a good deal of white flinty residue after heating in acid__
Limestone, gray, granular, with much calcite, residue similar to that of
sample a~v.e. Probably ~os~ !f not all of these granular limestones
are dolomitic and contain Silica __________ -:_____________________
225

Lisbon, Linn County

In September 1932 a well was drilled for the city of Lisbon by
Thorpe Bros. Well Co. of Des Moines. Its depth was 350 feet, and its
diameters from 16 to lO inches. The well yielded 238 gallons per
minute with a draw-do~n of 145 feet. The static head stood at 24 feet.
Water was first encountered at 298 feet in limestone. Sixty feet of
lO-inch cast-iron pipe was used in casing the well.
Driller's Log

DEPTH
IN FEET

and Recent:
, Pleistocene
Clay ______________________________________________________________

0-7

Silurian :.
Broken limestone, very hard ________________________________________
Solid limestone ____________________________________________________
White limestone ______________________________ ~--------------------Hard blue limestone _______________________________________________
Very hard limestone, some water channels ___________________________
Limestone __________________________________________ ______________
. Hard limestone, water at 338 to 348 ' ________________________________

7-50 '
50-145
145-270
270-297
297-300
300-336
336-350

~

Mason City, Cerro Gordo County, Well No. 10

In December' 1932 a city well was completed for Mason City by
Thorpe Bros. Well Co. of Des Moines. This well was drilled to a depth
of 1,243 feet with diameters from 26 to 12 inches. The static head
stands at 1SO feet below the surface. A 26-inch hole was drilled to 99
feet; a 19-inch hole from 99 to 250 feet. The hole tapered from 19
inches in diameter at 250 feet to 17 inches at 420 feet. A IS-inch hole
was drilled from 420 to 743 feet, and a 12-inch hole from 743 feet to

378

.ADDITIONAL DEEp · WELLS

the bottom. The well was cased as follows: 101 feet of 20-inch pipe
from the surface to 99 feet; 109 feet of. 12-inch pipe to 143 feet: Water
stood at the 35 to 40 foot level until a ,depth of 990 feet was reached.
Then the water level lowered gradually to 150 feet at the 1,075-foot
level and remained there.
In spite of the large number of wells that have been drilled at Mason
City, comparatively few samples have .been saved and hence interpretation of the geologic section must still be made largely from the
drillers' logs.
Driller's Log

THICKNESS DEPTH
IN . FEET n( FEET

Pleistocene and Recent (17 feet thick; top 1077 feet above .sea ,
_____________________________________
___________ _
Fill level)

Devonian and Silurian (188 feet thick; top 1060 feet above sea
level) , Limestone with shale streaks _________________________ _
, ' Shale ______________________________________________ _
Limestone, hard __________________ -,_____ ~ ___________ _
Ordovician:
. Maquoketa and Galena (455 feet thick; 872 feet ' above sea
level) -____________________
'
_______________________ .
Limestone
' Platteville
(69 feet thick; 417 feet above sea level) :..- _____ _
Shale ________________________________________
Rock ________________._______________________________ _
feet thick; top 348 feet above sea level) Glenwood
______________________________________________
_
Shale (11
~

Limestone with shale streaks _________________________ _
Saint Peter (60 feet thick; top 337 feet above sea level) ' Sandstone __________________________________________ _
Prairie du Chien (350 feet thick; top 277 feet above sea
level) Limestone and dolomite, crevices from 990 feet '_______ _
Cambrian:
Trempealeau: Jordan (70 feet thick; top 73 feet below sea
level) -______________________________ _________ _
Sandstone
~_~

Trempealeau: Lodi (23 feet thick ; top 143 feet below sea
level),
Limestone, sandy, and dolomite; crevices ____________ _

17

, 17

73
4
111

90
94
205

455

660

55
14

715
729

6
5

735
740

60

800

350

1150

70

1220

23

1243

Mason City, Cerro Gordo County, Decker Well No.3

In May 1933 a well was completed for Jacob Decker & Sons of
Mason City by Thorpe Bros. Well Co. This was a rock well. The depth
of the well is 1,260 feet, and the diamete.rs are from 28 to 12 inches.
The well is cased with 28-inch pipe from the surface of the well to 12
feet; 20-inch pipe from 12 feet to 50 feet; 12~inch pipe from 50 feet to
726 feet. The curb of the well is approximately 1,125 feet above sea
le.vel.

WELL AT MITCHELLVILLE

Driller's Log

379
' THICKNESS DEPTH
IN FEET IN FEET

Devo'n ian; Silurian; Ordovician (Maquoketa, Galena, and
Decorah) :
Limestone and dolomite ___________ ~__________________
Ordovician:
Platteville (70 feet thick ; top 477 feet above sea level) Shale _______ _'______________________________________
Limestone ___________________________________________
Glenwood
feet thick) _______________________________________________
Shale (9

SaintSandstone
Peter (73___________________________________________
feet thick; top 398 feet above sea level) Prairie du Chien (330 feet thick; top 325 feet above sea
level) Limestone and dolomite, crevices from 990 to 1130______
Cambrian:
Trempealeau: Jordan (70 feet thick; top 5 feet below sea
level) Sandstone, 1130 to 1190 coarse sand __________________
Trempealeau : Lodi and St. Lawrence (penetrated 60 feet; top
75 feet below sea level) Limestone and dolomite ______________________________

648

648

60
10

708
718

9

727

73

800

330

1130

70

1200

60

1260

Mitchellville, Polk County

The deep well for the Training School for Girls at Mitchellville was
completed in-June 1932 by Thorpe Bros. Well Co. The well was drilled
to 'a depth of 2,410 feet, and the diameters are from 23 to 10 inches.
On completion the well yielded 1,000 gallons per minute with a drawdown of 151 feet. The static head stood at 191 feet. Water was first
encountered at 610 feet in limestone with an approximate yield of 10
gallons per minute. Water was found in the Saint Peter sandstone and
in crevices of the New Richmond, but the largest supply was found in
the Jordan sandstone. The well was cased as follows: 16-inch pipe to
412 feet, 12-inch pipe to 816 feet, and 10-inch pipe to 1,475 feet.
Driller's Log
Pleistocene and Recent:
Fill _________________________
~----------------------------_________
c;:lay __________________________________________________________
Blue
1rellow clay ______________________________________________________
Blue clay _______________
Sand _____________________________________________________________

~

~ __________________________________________

Pennsylvanian:
Gray shale ________________________________________________________
Red shale ________________._______ __________ __________________ ___ __
Gray shale ________________________________________________________
Gray shale with rock streaks _______________________________________
Black shale __________________________________________________ __ ___
Gray shale with streaks of hard rock _______________________________
Limestone with streaks of shale ____________________________________
Mississippian:
•
Limestone _________________________________________________________
Shale, greenish gray _______________________________________________

~

DEPTH
IN FEET

0-10
10-67
67-88
88-101
101-104
,
104-112
112-120
120-147
147-210
210-330
330-395
395-515
515-610
610-710
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Devonian :,
Limestone with shale streaks ______ _________________________________ 71(}-768
Limestone, hard ______________ ______________________________________ 768-815
Silurian:
Limestone _________________________________________________________ 815-1355
Ordovician:
.
Fted shale _______________________________________ _____________ _____ 1355-1380
Blue shale _________________________________________________________ 138(}-1465
Limestone _________ '______________ ___ ________________________ __ _____ 1465-1820
{;reen shale _______________________________________________________ 182(}-1822
Limestone _________________________________________________________ 1822_1835
{;reen shale' ______________________________________________________ __1835-1838
Limestone ________________________________________________________ _1838-1878
,Shale ________ .___________________________________________________.__ 1878-1883
Saint Peter · sandstone ______________________________________________ 1883-1918
Limestone ___________________________________________________ _____ 1918-2131
Sandy' limestone ____ __ ______________________________________________ 2131-2151
Sand ______________________________________________________________ 2151-2181
Limestone ____________________________________________________,_____ 2181-2261
Open lime ____________ _________ ~ _______________ ~-------~-------- __ 2261-2281
Limestone ___________________________________________________ _____ 2281-2381
Sand ____________________________________________'______ __________2381-2410
~

~

~

Mineral Analysis
Silica ______________'_______________________________ .327 {;rains per U. S. {;allon
Oxides of Iron and Aluminum ____________________ .046"
"
Carbonate of Lime ________________________________ 8.295
Sulphate of Lime _________________________________ 9.685
Carbonate of Magnesia __ ______ ___________ ________ 7.325
Sodium & Potassium Sulphates ___ ~ ________________ 35.062
Sodium .& Potassium Chlorides __________ ___________ 5.600
Sodium & Potassium Nitrates _____________________ Trace
Loss, etc. ___________________________________:..._____ .1()4
H

"

Total Sol. Mineral Solids ________________ ~ ________ 66.444
Organic Matter ___________________________________ Trace
Total Sol. Incrusting Solids ________________________25.678
Total Sol. .Non-incrusting Solids __________________ -40.766
.
'
Pounds Sol. Incrusting Solids per 1,000 U. S. {;allons _________________________ 3.66
Pounds Sol. Non,.incrusting Solids per 1,000 U. S. {;allons ____________________ 5.82
Remarks: . Appearance of water - colorless, slight suspension.

Moravia, Appanoose County, School Well

This well is 559 feet deep. It is cased with 6-inch casing to 138. feet
and with 5-inch ca·sing from 116 to 354 feet. The static head is 265
feet below surface, and the well yields 12 gallons per minute. It was
drilled by F. S. McCutcheon of Des Moines. The elevation is about
1,000 feet above sea level.
Driller's Log
Pleistocene
and Ftecent
:
Drift, yellow
_________________________________
________ _
Drift, grade ______________________ ____ ~---------------Mud, sea _____________________________________________ _
Pennsylvanian:
Shale, gray _______________________________________ ___ _
Shale, light ____________________ .., ______________________ _
Shale, dark __________________________________________ _

THICKNESS DEPTH
IN FEET IN FEET

40

90

6

40:
130
136

14
80
17

150
230
247
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Shale, gray _______ : _____________ ._._____________________ _
Sandstone __________________________________________
Shale, light ___ .. ___________ ._________________ ., ______ ____ _
Shale, dark ___________________________ ______________ ___
Rock, hard, black _____________________________________ _
Shale, .light ______________ ___________.___________________.
Shale, dark _____________________ : ___________________ ___
Shale, gray, trace of coal __________________________ ., ___ _
Shale, light ___ ____________________________________ ____ _
. Shale, gray ___________________________________________ _
Sandstone ____________________.__________ ______________ _
Limestone ________ _________ __________________________
Shale, sandy, gray _______ _____ _______ __ ________ __ _____ _
Shale, dark ___________________________________
Mississippian:
Sandstone, gray . ______________________________________. _

5

~_~

5
23

4

1

5
5

12

8

428

32

460
520

40
6
49

~ --- - ----

Sandstone, water bearing ______________________________ _
Limestone, white _____ _______________________ ________ _
Shale ___________________________________________.____ _
Limestone ____________________________________________ _
Limestone, soft _____________________ __________________ _
Limestone ______________________________________ ____ __ _

60

~

280 .

284
285

290
295
303
313
353
359
371

8
10

~ _

252
257

10
2·
·8
9
10

420

530 _
532

540
549

559 .

Muscatine, Muscatine County

Well No. 1 was an oil prospect dug under the direction of A. L.
Madden of Muscatine. The prospect was started April 4, 1931, and was
completed June 5, 1931.
Driller's Log

THICKNE;SS DE;P'tH
IN FE;E;T
IN Fl>E;T

Pleistocene and Recent:
Surface gravel, sand ________________________________ _
Gravel __________._______ ____________________.________ _
Silurian:
Limestone, gray _________________.___________________ _
Limestone, white ___________________________________ _
(Dry gas 15 feet; wet gas and oil 25 feet)
brown ______________________________ _____ _
Limestone, gray _____________________________________ _
Limestone, blue water ______________ ~ ____ .: ___________ _
Limestone, white _____ __ ____ __ _________ _____________ _
Ordovician:
L!mes~one ,

~

MuS~~l!~
gray blue
-----------------------------------------_
Limestone,
water _______________________________

Limestone, white and gray _______________ ____________ _
Limestone, brown ____________________________________ .
imestone, brown _____________ _______________________ _
hale, gray _______________ _______ ____________ _______ _
Limestone and shale _____________________ __________ _
Shale, gray ______ __________ _________ ______ ________ _
Shale, brown, very hard _____________ ________________ _
Shale, black __ ______________________________ ________ _
Galena-Platteville Limestone (Trenton). gray, hard __ ~ __________________ _
Limestone, brown; oil showing ______________________ _
Limesfone, light brown; water, some salt _____________ _
~

~

90

90

50

140

30
37

207

40

170

247

23 .

·270

15

340

55

7

30

12

26
19
32

20
99

325

347
377
389

415
434

466
486
585

44
22·

629
651

1
4

656

26

652

682

Persia, Harrison County

In November 1933 a well was drilled for the water supply.of Pe: sia
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by. Thorpe-Bros. Well Co. of Des Moines. The depth was 250 feet,
with a diameter of 6 inches. It yielded five gallons per minute, with a
draw-down to the bottom of the well. The static head stood at 65
feet. Water was first encountered at 54 feet in a dirty sand with an
approximate yield of 15 gallons per minute.
Driller's Log

btPTH
IN Ftt'l'

Pleistocene
and Recent:
'Soil _____________________________________________________
._________ _
0-2
Clay, yellow _____________________________ ,. ________________________ _ 2-35
Clay, blue ________________________________________________________ _
35-54
Sand,
dirty ______ --------------------~---.-- _________ ------------__
.____________ __ 5.4--69 .
Clay _________________________________________________
69-118
Pennsylvanian :
Sandstone _______ ------------------.:-------------------.,--------___ 118-124
_________________________
~-- -------------------------- ________ 124-134
Clay
Limestone
_________________________________________________________
134-146
. Shale ____
______________________________________________
Limestone _________._______________________________________.________ 154-166
Shale ______________________________________________________________ 166-174
Limestone ______________________________________ _________________ 174-178
Shale ____________________________________________ .:. __:. ______________ 178-.187
Limestone ___________________ -------------------__ ~ ______ ~ _________ 187-191
Shale ______________ _______________________________________________ 191-250
------~-----

1~154

~

~

Stratford, Hamilton County

This well, which was started in December 1930 and completed in
March 1931, was drilled by Thorpe Bros. Well Co. of Des Moines for
Chicago North Western Railway Co. Its depth is 634 feet, and its
diameters from 12 to.6 inches. The static level was 150 feet below curb.
The well yielded 36 gallons-per minute with a draw-down of 130 feet.
Approximately 5 gallons per minute was encountered from 50 to 69
feet in fine sand. The water was unsatisfactory and so this well was
abandoned.
THICKNtss Dtp'l'H
Driller's Log
IN Ftt'l' IN Ftt'l'
Pleistocene
and
Recent
:
Soil _________________ _______________________________ _
5
5
. Clay, yenow __________________________________ - _______ _
11
16
Clay, arenaceous, bluish gray _____ _____________________ .:
42
58
Sand, fine, gray _____________________ .,. __________ :-______ _
11
69
Clay, gray, some rock _________________________________ _
206
275
Sand, very fine _________..: ____________________________ _
3
278
Pennsylvanian:
Shale and thin streaks of rock _~ _______________________ _
162
440
Mississippian:
.
Limestone, light color ____ ~ ____________________________ _
60 ·
500
Limestone, light gray ____________ ______________________ _
131
631
Shale, light blue _____________________________________ _
3
634
~

Stratford, Hamilton County, Town Well

In 1930 a town well was completed for Stratford, Iowa. It is located
:'about 600 feet from the railroad station, with an elevation of approx-

WELL AT WILLIAMS .
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imately 5 feet above the railroad. The well was started with a 15-inch
diameter and finished with a lO-inch diameter. The depth is 495 feet.
The well was cased with 319 feet of 12-inch casing and 170 feet of
lO-inch casing. The static head stands at 180 feet, and there is practically no draw-down. The yield is 215 gallons per minute. The elevation of the well is approximately that of the railway stati~m, which
is 1,113 feet.
Driller's Log
THICKNr:SS Dr:PTH
Clay, sand, fine __________________________ ____________ _ IN Fr:r:'l' IN Fr:r:'l'
275
275
Sand, fine ____________________________________________ _
37
312
Shale, and thin streaks of rock _________________________ _
, 38
350
Rock, and thin streaks of shale ________________________ _
50
400
Sqale and rock, alternating __ _____ ________ ____________ _
20
420
Shale _______________________________________ -' _______ _
4()
460
Rock and thin streaks of shale _________________________ _
35
495

Williams, Hamilton County
This well was drilled for the town of Williams by J. J. Becker of
Fort Dodge. The static head stands 50 feet f.rom the curb. Th~ well
yield is 125 gallons per minute with a draw-down of two feet. An
8-inch pipe was set to 300 feet; 6i-inch casing to 750 feet; 5-inch pipe
to 1,000 feet; 40 feet of 4i-inch casing at 1,500 feet; 80 feet of 4-inch
casing at about 1,600 feet.
Record of Strata

Dr:PTH
IN Fr:r:T

Ordovician :
Glenwood shale (20 feet thick ; top 289 feet below sea level) Shale, bright blue-green, fissile, abundant pyrite, slight effervescence __ 1500-1515
Saint Peter sandstone (50 feet thick; top 309 feet below sea level)-:Sandstone, white quartz sand with less than 1 percent of iron ox-ide
grains, quartz grains well rounded, and average diameter between
i and i millimeters in diameter ______________________________ 1520-1570
Prairie du Chien : Shakopee dolomite (118 feet thick; top 359 feet below
sea level) Dolomite, calcareous, gray to drab, granular and in cuttings contains
no fragments of rock, effervesces freely, contains grains of , .
quartz and iron oxide in the dolomite ________________________ 15-72-1595
Dolomite, effervesces slowly, samples contain small chips of light gray
to drab grains
dolomite
which is firmly coherent, contains many rounded 1600-1610
________________________________________________
quartz
Dolomite, light gray and more compact than that of the bed immediately above ________________________________________________
1620
Dolomite, coarsely granular, gray-buff, contains chips of rock in the
cuttings ________________________________ _____________________ 16'30,..1640
Dolomite,
gray, fine grains, no chips from the cuttings,
effervesces1650-1660
__________________________________________
____________
slowlylight
Dolomite, light buff, coarsely granular and crystalline, cuttings <:on.
tain some chips, efferv.esces slowly ___________________________ 1670-1680
Dolomite,
some___________
chips of hard
compact rock, effer___________________
1688
vesces gray-buff-colored,
slowly ______________
~___

Prairie du Chien : New Richmond sandstone (40 feet thick; 477 feet below
sea level) ,
. .
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. Sandstone, white to light buff due to some iron oxide grains; most of
the grains are well-rounded quartz although some show their original angularity. The slight effervescence appears to be from dolo~
mite carried down from above ________________________________ 1700-1728
Prairie du Chien: Oneota dolomite (30 feet to the bottom of the well; 517
feet below sea level) Dolomite, light buff, the buff color due to a small percentage of iron
oxide on some of the grains; effervesces slowly; no chips of the
rock in the fine sandy cuttings ________________________________ 1740-1758

Berry Well, Ringgold County

This well was drilled by G. H. Rose & Son, contractors and drillers
of Clarinda, Iowa. It is located one mile west and one-half mile north
of Redding, Ringgold County. The diameters were from 10 to 12 inches
and the weII was drilled, to a depth of 715 feet. A 1Q-inch !:asing was
set at 200 feet, and 8-inch was set at 700 feet. The first water was encountered at a depth of 40 feet.
THICKNESS
Driller's Log
Soil ___________________ ___________________________ __ _ IN FEET
5
Clay, yellow _________________________________________ _
10
Clay, blue ______________________________ ______________ _
g.
Cluicksand, water _____________________________________ _
15
Shale, light _________ _______________ ___... _____________ _
14
Limestone, white _____________________________________ _
5
Shale, light ______ __ ___________________ __ ____________ _
13
Limestone, gray ___ __________________________________ _
5
Shale, light __________________________________________ _
20
Shale, white ___ _________ ___________________________ _
10
Limestone, white ______________________________________ _
10
Shale, dark ___________________________________________ _
1
Limestone, gray ______________________________________ _
5
4
15
bl.ack __ -; _______________________________________ .,_
6
LImestone, whIte _____________________________________ _
4
~

~

~

~

~

tf~l:~t~~!~ g:;;y-=======================~===============
S~ale,

~~::~ dr~dk

8

===================================:========
. Limestone, white;
shale __________________________ : ____ _
Limestone, white ______________ _______________________ _

~~:l:: ~i~~t

Limestone, gray
______________________________________ _
-===========================================
Shale, light ______________________________ __________ __ _
Limestone, white _____________________________________ _
Shale, dark ___________________ ____________ ___________ _
Limestone, gray __ ____________________________________ _
Shale, black __________ __.______________________________ _
Limestone, white _____________________________________ _
Shale, dark _______ __________________________________ _
Limestone, white _____________________________________ _
Shale, light ______________ ____ ___ __ _________________ __ _
Limestone, gray _____ ____________ _____________________ _
'Shale, light __________________________________________ _
Limestone, gray _______________________________ ,.. ______ _
Limestone and shale ____________________ .______________ _
Limestone ________________________________ .: _________'__ _
Shale, light _________ ._______________________ '___________ _
._~

10
17
13
lOS'
25

7

5

2

8
3
27
4
21
3

5.

12
17
15

4

5

DEPTH
IN FEET

5

15
23
38
52
57'
70
75

95

105
115
116
121
125
140
146
150
158
168
185

198

208
213
238
245
250
252
260
263
290
294315
318
323
335
352

367
371

376

MOLINE OIL AND GAS CO. WELL
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')

Shale, dark ___________________________________________
Limestone, gray ________________________________________
Shale, black ______________ -'____________________________
light ___________________________________________
Shale, red ____________________________________________
Limestone ____ ________ ___________________ ,,____________
Shale, ' light ___________________________________________
Shale, black _________ _______________________ .:.________
Limestone, gray __ ____________ _________________________
Shale, dark __________________________ _________________
Limestone and shale ___________________________________
Shale, light __________________ _________________________
Fted rock ______________________________________________
Shale, light ___________________________________________
Shale, brown _______ ___________ _________________ _______
Limestone ________________________ ~------------------- Shale, dark ___________________________________________
Limestone ____ ________________________________________
Limestone and shale ________________________________ ____
Shale, light _________________________________ __________
Limestone _________________________ ____________________
Limestone and shale _____________________ _______________ .
Shale, dark ____________________________________________
Shal~

~

~

27
5
4
23
7
3
12
15
5
. 8
35
20
2
53
8
1
6
1
.4
20
2
38.
40

403
408
412'
435
442
445
457
472
477
485
520
540
542
595
603
604
610
611
615
635
637
675
715

Well of Louis Charon, Webster County

This well was drilled in Fort Dodge for Louis ' Charon, one mile
north of Central Ave. an'd 5th Street, 20 rods from the Des Moines
River. The depth of the well is 94 feet and the water stands 3 feet
from the curb. The samples were received from J. J. "Becker of Fort
Dodge, 1930.
Driller's Log

. DEPTH
IN FEEt'

Pleistocene and Ftecent:
Glacial
drift, yellowish
brown, pebbly, highly calcareous, evidently 10-30
Wisconsin
till _________________________________________________
Mississippian:
" .
Limestone, gray, rather fine-grained, in small chips, some yellow calcite;
sand grains, clear, rounded, nearly colorless; some clay, probably
from above, which cements the other materials. Limestone and sand
35
probably belong to the St. Louis ________________________________
Sand grains, similar to those above, some small masses of sand concreted
with gray
calcareous
cement; much
calcite in grains and powder;
all
_______________
_____________________________
_________
50
light
Sand, similar to above but dark gray, some iron pyrite, much calcite ____
60
Limestone, gray, in small chips and grains of calcite, with some clear
70
quartz sand and some pyrite ___________________________________
Limestone, dark gray, granular, some in white crystals. of calcite ______
80
Limestone, dark gray, in .fine sand, some white calcite _____ __________ 90-94

Moline Oil and Gas Co. Well, Rock Island County, Illinois

This oil prospect was drilled on the Christensen Bros. farm in the
southwest corner of SEt SEt section 8, Twp. 17 N., R. 1 E., Ramp-.
ton Township, Rock Island County, Illinois. The samples were studied
by M. Blair and D . M. De1o' of Illinois Geological Survey in January
1933. The record was given to the Iowa Geological Survey by Merlyn
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Buhle (student
Iowa).

In

the Department of Geology, State University of
Record of Strata

Pennsylvanian:
Shale,
carbonaceous,
micaceous, sandy, pyritic, dark blue-_
vveak _____________________________________
gray,
Siltstone, micaceous, brovvn-gray; sandstone, calcareous,
gray,
fine, and
fragment
coal; interbedded shale, sandy,_
dark gray
vveak of
_____________________________
Sandstone, very shaly, calcareous, micaceous, gray, fine,
coherent; 75-foot hole fills vvith vvater _____ _______ _
Shale,
sandy,
micaceous, carbonaceous, dark_
grayslightly
and vveak
_________________________________
Shale,
noncalcareous,
carbonaceous, ______________
laminated, dark_____
blue-_
gray
and firm .________________
Siltstone, calcareous, gray, very fine, compact, grading to
shale, micaceous,
grilY, vveak, and sandstone,_
calcareous
and finedark
______________________________
No sample _______________________________ __________ _
Devonian :
Dolomite, light buff, fine to very finely cryst-alline, compact to partly porous _____________ .:. _____________ _
No sample __ ______________ ______ __________________ _
~

Silurian:
NiagaranDolomite, light gray, very finely crystalline, partly porous
very _______________________________
firiely crystalline, partly porous_
Dolomite,
326 feet)
(gas atvvhite,
Dolomite, vvhite, very finely crystalline, partly porous
vvith much vug quartz ; dolomite, argiJIaceous, light
gray-brovvn, very fine, partly porous ______________ _
Dolomite, cherty, light gray-brovvn, finely crystalline,
partly porous, bluish, secondary silica ____________ _
Dolomite, cherty, light gray-brovvn, finely crystalIine,
partly porous; shale, silty, very dolomitic, gray, small
black spots, very firm ___________________________ _
Ordovician:
MaquoketaDolomite, argillaceous, dark mottled gray, finely granular, fossiliferous, compact; shale, dolomitic, greenish gray, vveak _______________________ ____ ______ _
Shale, dolomitic, greenish gray, vveak ________________ _
Dolomite, mottled brovvn and dark gray, finely granular,
fossiliferous, compact vvith interbedded shale, greenish gray, vveak _____________________________ ___ _
Dolomite, argillaceous, brovvn to dark brovvnish gray,
fine, compact, fossiliferous; little shale, greenish gray
Dolomite,.argiIlaceous, brovvn to very dark, fine, compact,
grading to shale, very dolomitic, very dark,. very firm
GalenaDolomite, light brovvn, finely crystaJIine, partly 'porous,
calcite inclusions, disseminated pyrite ________ __ __ __
Dolomite, light buff, little chert, vvhite and buff, 819-900
PlatteviJIe .
.
Dolomite, light brovvn, fevv gray spots, finely crystalIine
chert, brovvn to buff, finely pyritic near top (Decorah
900-926 ; L. E. Workman.) _______________________ _
GlenvvoodSandstone, light buff-gray, medium to fine, incoherent __
Shale, greenish-gray, firm, pyritic; sandstone, fine, incoherent vvith interbedded shale, sandy at base
~

THICKNIlSS DIlPTH
IN F!;IlT IN FIlIlT

30

30

33

63

24

87

18

105

15

120

32
3

152
155

35
5

190
195

60

255

101

356

13

369

66

435

29

464

29
25

493
518

48

566

58

624

29

653

47'
200

700
900

87

987

15

1002

14

1016

-------------------~------------------

RECORD OF MOLINE WELL
Saint PeterSandstone, white, fine to coarse, incoherent ___________ _
Shale, light green and gray, sandy, weak _____________ _
Prairie du Chien (447 feet thick; top 470 feet below sea
level) Shakopee (185 -feet thick) Dolomite, white to light buff, finely crystalline, partly
oolitic; little chert, light buff, partly oolitic _______ _
Sandstone, white, fine -to medium, incoherent _________ _
Dolomite, light buff-gray, finely crystalline, partly oolitic
Sandstone, fine to medium, white, incoherent ________ :.. __
Sandstone,
same, ____________________________________
and dolomite, light buff, slightly sandy
interbedded
_
Sandstone, as above, but with white chert _____________ _
Dolomite,
light gray; shale, dolomitic, pinkish brown,_
firm ____________________________________________
Dolomite, light buff-gray, (light brown at base) very
finely crystalline _____________________ ~ _________ _
Dolo~i!e! white, finely crystalline, silty; chert; white,
oohbc ______________________ :.. __________________ _
Shale,
pinkish______________________________
brown, firm; dolomite as above_
butdolomitic,
pinkish ______
Dolomite, light buff-gray, very finely crystalline _____ _
New Richmond (45 feet thick)Sandstone, fine to medium, transparent, incoherent ____ _
Sandstone, same as above; dolomite as above __________ _
Oneota (217 feet thick) Dolomite,
white,__________
very finely__________________________
crystalline, few pink and_
green spots
Chert, buff and white; little dolomite as above _______ _
Dolomite, white, very fine; chert, white _____________ _
Dolomite,
little chert, white; (few pink and buff_
spots) same;
_________________________________________
Chert, buff and white as above, little dolomite ________ _
Dolomite,
very finely
little chert, white, some
___________________________
___ _
good geode
quartzcrystalline;
Dolomite, light gray to buff, very finely crystalline, little
chert, buff to white ____________________________ _
cambrian (1450 feet plus; top 917 feet below sea level) ~
Trempealeau (287 feet thick) Jordan (29 feet thick; from 917 to 946 feet) Sandstone, white, fine to medium, incoherent _________
Sandstone, same but cherty, white chert _____________ _
Lodi and St. Lawrence (258 feet thick; from 946 to
1204) Dolomite,
finely crystalline, cherty,
white chert _~_
No samplewhite,
_________________________
_______________
Sandstone, very fine to fine, incoherent ______________ _
Dolomite, light buff, finely crystalline ________________ .
Dolomite, same, little pyrite _________________________ _
Dolomite, same, white chert, porous _________________ _
Dolomite, same, slightly glauconitic, few pink spots ____ _
Dolomite, same, no chert, partly light gray __________ _
Franconia (120 feet thick; from 1204 to 1324) Dolomite, argillaceous, glal,lconitic, sandy, red and gray __
Sandstone, argillaceous, dolomitic, light gray, partly
pink and green, glauconitic, fine _________________ _
Shale, dolomitic, very fine sand, glauconitic, gray, weak __
Sandstone, -argillaceous, light gray, fine, dolomitic, glauconitic, buff-gray, sandy, pyritic, slightly glauconitic
Sandstone as above, no dolomite ____________________ _
Dolomite, sandy (fine sand), light buff-gray, finely crystalline, .slightly glauconitic ______________________ _
Shale, weak, gray, dolomitic, sandy, very fine sand ___ _
~

~

~
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64

5

10801085

15
5
16
4

1100
1105·
1121
1125

50
14

1175
- 1189

6

1195

18

1213

14

1227

21.
22

1248
1270

22
23

1292
1315

18
·5
14

1333
1338
1352

71

7

1:423
1430

70

1500

32

1532

19
10

1551
1561

23
9
5
58
42
32
66
23

1584
1593
1598
1656
1698
1730
1796
1819

6

1825

13
16

1838
1854

25
28

1879
1907

10
17

1917
1934
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Dolomite, very sandy, fine sand, gray, pink and green
spots, glauconitic . _________________________ .: ______ _

Dresbach:
Galesville (136 feet thick; from 1324 to 1460) Sandstone,' slightly dolomitic, light gray, fine to very
coarse, incoherent ________________________ __ ____ _
Sandstone, nearly white, fine to very coarse, incoherent __
Sandstone, nearly white, fine to very coarse, incoherent;
dolomite, light gray, sandy and crystalline ________ _
Sandstone, nearly white, fine to 'very coarse, incoherent;
dolomite, light gray, sandy and crystalline ________ _
Sandstone, brownish, very fine and fine, incoherent, few
flakes of white chert ___________________________ _
Eau Claire, (225 feet thick ; from 1460 to 1685) .Sandstone,
to brown, slightly glauconitic, partly_
_______________________________________
coherentwhite
Sandstone, 'white and brown, medium, slightly glauconitic, incoherent ________________________________ .
Sandstone, slightly dolomitic, and glauconitic, light pink.ish gray, very fine to medium, incoherent _________ _
Sandstone, slightly glauconitic, white to yellow, fine to
very fine, incoherent ___________________________ _
Sandstone, same, but very 'fine to coarse, 'partly coherent,
little shale, greenish gray, firm ___ ~ ______________ _
Sandstone, pink to red, slightly glauconitic, very fine to
coarse, incoherent _______________________________ _
Sandstone, silty, white, very fine, coherent, glauconitic __
Shale, silty, red and a little green, flaky, weak ________ _
Shal~, sil~y, white to pink, very fine, coherent, grading
mto SIltstone __________________ .:. _____________ ___ _
gray, partly reddish and green, finn,_
Sandstone;
shale,
______________________________________
micaceous
~

Sandstone, .d.olomitic, light gray, very fine, coherent,
glaUCOnitic ______________________________________ _
Sandstone, dolomitic, light gray, few pink spots, fine,
coherent, thin flakes of brown material imbedded __ _
Sandstone, dolomitic, light gray, fine, mostly incoherent
Sandstone, light gray to yellowish, very fine to coarse,
incoherent ___________'___________________________ _
Sandstone, white, medium, incoherent, fragments of
dolomitic, sandy, brownish gray, pyritic _________ _
Mount Simon (682 feet thick; from 1685 to 2367 plus)Sandstone, white to yellow-brown, incoherent _________ _
Sandstone, white to yellow, fine, and coarse, incoherenL_
Sandstone, pink and yelIow, fine and coarse, incoherenL_
Sandstone,
white
and yellow, coarse and very coarse,_
______________________________________
incoherent
Sandstone,
pink______________________________
and yellow, coarse and very_______
coarse,_
incoherent
~

Sandstone, yellow and white, fine to coarse, incoherent __
Sandstone,
and white, fine to very
coarse,
inco-_
_________________________
________
__ ______
herent pink
Sandstone, red, fine, incoherent ________ __ _____________ _
Sandstone, pink, white, yellow, fine to coarse, incoherent,
with a few flakes of white chert ________________ _
Sandstone, red, fine to coarse, incoherent ______________ _
Sandstone,
to yellow, very fine to 'medium, inco-_
herent white
_________________________________________
Sandstone, gray to brown ________________ :. __________ _

5

1939

14
57

1953
2010

10

2020

45

2065

10

2075

15

2090

10

2100

5

2105

19

2124

5

2129

8
8
5

2137
2145
2150

43·

2193

25

2218

17

2235

10
28

2245
2273

10

2283

17

2300

17
153
87

2317
2470
2557

20

2577

13
55

2590
2645 ,

5
18

2650
2668

14
13

2682
2695

10
277

2705
2982
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FITCH FARM WELL

Des MO'ines County Asylum Well, · Burlington
Driller's Log
'rHICKNESS ])EPTH .
])rift ________________________________________________ _ IN FEET IN FEET
43
43
Shale, gray, with strips of limestone ___________________ _
47
90
Limestone, Burlington, white __________________________ _
100
190
Shale ____________.____________________________ __ ______ _
4
194
Limestone, gray ______________________________________ _
21
215
Shale, Kinderhook ____________________________________ _
518
303
Limestone, ])evonian __________________________ ________ _
662
144
Shale ________________________________________________ _
2
664
Limestone __________________________________________ __
11
675
Shale, Maquoketa _____________________________________ _
61
736
Limestone, Trenton __ __________ __ ___ ______ ____________ _
182
918
~

~

Des

Moi~es

Dairy Farm, Polk County

In July 1933 a deep well was completed for the Des Moines Dairy
Farm by Thorpe Bros. Well Co. The depth of the well is 770 feet, and
its diameters are from 10 to 6 inches. Water was first encountered at
380 feet in limestone with an approximate yield of two gallons per
minute. On completion t~e well yielded 20 gallons per minute with a
draw-down of 250 feet. The static head stood at 105 feet. The well is
cased with 6-inch steel pipe to 443 feet, and with 4-inch pipe from 443
feet to 770 feet.
Driller's Log
Pleistocene
:
Black subsoil
_________________________ ..: _____________
.Yellow clay _______ ______.:.________________________________________
. Sand and gravel ___________________________________________________
Sea mud __________________________________________________________
Pennsylvanian:
Ciray' shale ________________________________________________________
Red shale _________________________________________________________
Light shale ____________________________________
Brown shale ______ ..: ____________________________________________ .:. ___
Black shale _______________________________________________________
Light shale mixed with rock ________________________________________
Lime (little water, 2.5 gallons per minute) __________________________
Cireen shale _______________________,________________________________
Mississippian:
Shelly limestone ___ ________________________________________________
Shale _____________________________________________________________
Ciray limestone ____________________________________________________
Cireen shale ____________________________________________ __________
Shelly limestone __________________________________________________
Ciray shale ________________________________________________________
])ark limestone ____________________________________________________
Cireen shale _______________________________________________________
. Limestone ________________________________._____ ____ _____ ____ ___ ____

~__ ____________

~

~_____ ______________

~

])EPTH
IN FEET

0-5
5-15
15-20
20-45
45~100

100-125
125-150
150-240
240-315
315-335
335-420
420-443
443-460
460-465
465-565
565-567
567-582
582-607
607-710
710-740
740-770

Well at Fitch Farm, Polk County

Record of well at Fitch Farm in NEi NWi section 26, Crocker
Township, Polk County. One lJ1ile south of Ankeny.

f

390

AI>J)!TIONAL I>EEP WELLS

Driller's Log
Pleistocene
and Recent:
I>rift ________________
___________________________________________ __
Pennsylvanian:
Shale with thin sandstone bands _____ ___ ____________________________
Mississippian :
Meramec : Saint LouisLimestone, brown, sandy __ _________ ___ _____________________________
Limestone, gray, very little shale _________________ __________________
Kinderhook Shale, light gray, with hard bands _________________________________

I>~PTH
F~~

IN

92
92-375
375-510
510-592
592-598
I>~PTH
F~~T

Record of Strata
Limestone, dark gray, fine-grained, much opaque light gray flint, some
transparent colorless calcite showing good cleavage ______________ _
Limestone, dark gray, some flint, brisk response to ,acid _____________ _
Limestone, dark gray, in fine chips and grains, some dark gray limy shale
Limestone,
similar to
above, a little lighter gray;
flint in small chips,_
not noticeable
_______________________
________________________
Limestone, light gray, fine grains, much flint in small chips __________ _
Limestone, light gray, and much flint in light gray to white chips ____ _
Limestone, light gray, some flint and a little dark gray shale _____ ___ _
Limestone, similar to above but a little darker; flint and quartz chips __ _
Limestone, like sample above _____________________________________ _
Limestone\ similar to sample at 575 ________________ _______________ _
Limestone, gray, angular grains, some white flint, some shale _________ _

IN

512
525
547
552
560
565
570
575
580
585
590

Henkel Well, Wapello County
Senator Roy E. Stevens of Ottumwa furnished the following log
of a well that was drilled on the Henkel farm, in the west half of sec' tion 30, Highland Township, Wapello County. This well is on the
"upland four miles north of Ottumwa and adjoins the Stevens farm on
the east. The elevation of the Des Moines valley at Ottumwa is 645
feet; that of Rutledge, on the Chicago, Milwaukee, St. Paul and Pacific
Railroad, is 832 feet on the upland near the Stevens and Henkel farms.
The depth of the well is 278 feet. The well furnishes 23 gallons per
minute under the pump. '
Driller's Log
Pleistocene and Recent (72 feet thick; top about 832 feet above
"Clay,seajoint
level)
_____________________________________
______ _
Clay, blue _____________ ______________________________ _

THICKN~SS
IN F~~T

Pennsylvanian, I>es Moines series (124 feet thick; top 760 feet
above
level) Shale,
red sea
___________________________________________
_
Shale, blue ________________________ ____ ______________ _
Shale, red ____________________________________________ _

~~~l~: ~~ =====================~======================

Shale, blue _________________"__________________________ _
Mississippian, Ste. Genevieve and St. Louis (?) formations
(penetrated
82 feet;____________
top 636 feet__ above
sea level) Limestone
___________
_____________________
_
Sandstone _____________________________ _____________ ___

44

28

4

50
6

25
28

1.1

23
4

I>~PTH
F~~T

IN

44
72

76
126
132
157
185
196
219
223

RECORD OF LARSON WELL
Limestone ____________________________________________ _
Sands.tone ____________________________________________ _

391
15
40

238
278

In the earlier reports of this Survey the "St. Louis" formation in, cluded all the Mississippian limestone and sandstones that lie just below the Pennsylvanian strata, or, where these are absent, below the
drift. This classification was followed by Leonard in his report on
Wapello County in volume XII, the report for 1901. In more recent
reports, however, the uppermost Mississippian strata are separated from
the St.' Louis beds and are classified as Ste. Genevieve or Pella. These
beds, in southeastern Iowa, include typically a basal sandstone about 5 or
6 feet thick and fairly thick beds of limestone interbedded with thin
shales. These beds are 25 or 30 feet thick. It does not seem reasonable to
attempt any subdivision of the Mississippian beds as they were penetrated in the Herikel well. Perhaps the lower 'beds belong in the St.
Louis formation, as the thickness penetrated, 82 feet, seems to be too
great for the Ste. Genevieve alone. The uppermost layers of the Ste.'
Genevieve are, or were, exposed in the floor of the valley of a stream
in the north edge of Ottumwa known as Harrows Branch. The ex, posure was just c;tbove the mouth of the valley and was at the same level
as the Des Moines valley.
Larson Well, Webster County

This farm well was drilled for Sam Larson by J. J. Becker of Fort
Dodge. It is located.in the NEi section 25, Badger Township, Webster County, two miles north of Industry. It is 459 feet deep, and ,the
static head stands between 40 and 50 feet.
Record of Strata
Shale, pink to r.ed and light blue, limy, gritty ________________________
Limestone,
responds readily to cold acid; a little shale,
darker gray,
gray crystalline,
_____ _______________________________________
~______

DEPTH
IN FEET

116

140

. Limestone, gray, sample in fine grains and powder, with much sand in
fine rounded grains many of which are frosted ___________________
145
Limestone, a little darker gray and very fine-textured, sample in some,
what coarser grains than that at 145' but still with much sand ____
160
Limestone, light gray, finely granular, sample in fine grains, much fine
sand, 2 samples __ ____ _____ _______________ _____________________ 170-180
Limestone, dark gray, finely granular sample in coarse grains and chips ;
190 and 200; fine grains and powder at 210 and 220; 190-220
sand, _____________________________________________________
4some
samples
Sha!e, blue-gray, fine-textured; and limestone, gray, both in chips and
limestone at 260 and 230-270
powder;
230; more
shale at 240 and 250; more
__________________________
______________________
270;
5 samples
Limestone, gray, finely oolitic (round, egg-like nodules) with almost
colorless
cement._________________________________________________
Much shale, like that above, may be fallen from
above
________
290
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Limestone, light gray, oolitic texture not prominent; much shale. Limestone hi. fine grains at 340, no chips; a little coarser, sugary at 350
to 380; sugary and somewhat oolitic at 390; fine grained at 400 and
410; buff colored, sample in very fine grains and powder at 420;
grains tan colO1:ed and sugary at 430, some white flakes; darker gray and finely granular at 440 and·450; lighter gray but otherwise
similar at 459; 17 samples -------______________ ~ _______________ 300-459

East of Mitchellville, Well No.1

In October 1932 a well was completed for WHO Radio Station near
Mitchellville by Thorpe Bros. Well Co. It is located in the NEi sec.
13, township 79 N., R. 22 W., Jasper County. The well was drilled to
a depth of 1,150 feet, with diameters from 10 to 5 inches. The static
head stood at 150 feet below surface. The well yielded 27 gallons per
minute with a draw-down of 330 feet. Water was first encountered at
6.feet in clay, with an approximate yield of 3 gallons per minute. The
casing is as follows: 130 feet of 10-inch heavy pipe from the ,surface
to 130 feet; 255 feet of 8-inch steel pipe from 110 to. 365 feet, perforated at water zones; 396 feet of 6-inch pipe from 344 to 740 feet
perfora,ted at water z~nes; 197 feet of 5-inch pipe fro~ 718 to 915
feet, perforated at water zones. The elevation at the curb is approximately 970 feet.
.

Driller's Log

THICKNJ>SS DJ>PTH
IN FJ>J>T IN FJ>J>T

Pleistocene
and___________________
Recent (85 feet thick)
:
Soil __ ___
___________________
______ _
Clay _________'_________________________________________ .
Sand _________________________________________________ _
Clay, hard ___________________________________________ _
Clay, sandy __________________________________________ _
~

Pennsylvanian
(215 feet thick) :
Shale _______________________________________________

~_

Mississippian
feet thick) : .__________________________ _
Limestone(370
__________________
Shale ________________________________________________ _
Limestone _______________________________ ____________ _
Shale and lime streaks ______________ .,. _________________ _
Limestone, hard ______ .: ________________________________ _
Limesfone, and shale streaks ____ ______ ________________ _
Shale _____________________________________________.___ _
Devonian
(115 ____________________________________________
feet thick) :
_
Limestone
Shale ________________________________________________ _
~

Si~uri~n.
(365 feet
thick)________________________
:
.
LImestone
________
____________ _

Limestone, soft, sandy ________________________________ _
Limestone ________ ___________________________________ _
~

3
67
3
5
7
215

3
70
73
78
. 85
,.
300

45
5
40
115
65
35
65

345
350
390
505
570
605
670

90
25

760
785

80:
10
275

865
875
1150

. Reilly Well, Webster County

. This well is located three-fourths mile northwest of .the County
Fa,rm, Fort Dodge, in section 4, Elkhorn Township. ~he well was dug
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for Miss Anna Reilly and is 246 feet deep. The diameter of the well is
5 inches, and it is cased with 5-inch S & S casing t6 198 feet. The first
water was found at a depth of 230 feet. The static level is at 118 feet
below curb. The altitude of the wellis 1,140 feet, about 120 feet above
the river. Samples' of the drillings were received from J. J. Becker,
1930.
R ecord of Strata

DEPTH
IN FEET

Pleistocene (90 feet thick; top 1140 feet -above sea level)- '
Glacial drift clay and sand, gray __________________________________ _
Glacial drift clay, yellow, pebbly ________ _..: ___ '-____________________ _
Glacial drift clay, very s;mdy, yellow, not much lime _____________ ~--Glacial drift clay, similar to that above; and shale, black ____________ _
Pennsylvanian (100 feet thick ; top 1,050 feet) Shale, black and gray, fine textured, limy ____________________ :.. _____ _
Shale, similar to above _______ __ ___________ ________ ___________'____ _
Shale, black, smooth ______________________________ ________________ _
Shale, gray, finely gritty, some iron pyrite ___________________ _______ _
Shale, gray, reddish, yellow, slightly limy _________________ ________ _
Shale, red, limy ___________________________________________________ _
Shale, similar to above ________________ ..: __________________________ _
Shale, like above, limy, some light blue-gray _______________________ _
Shale, mostly blue-gray, some red, limy ___ "' ________________________ _
Shale, mixed red and light blue, finely sandy ______________________ _
Shale, chiefly greenish blue and red, finely sandy, limy __'________ '.. ___ _
Tqe strata from 90 to ' 190 feet belong to the Coal Measures.
.
Mississippian (56 feet; top 950 feet) Limestone, light gray, in powder and sand, some iron pyrite and some
silica in form of chert ________________________________________ _
Limestone, light gray, in chips and powder, fine-grained ____________ _
Limestone, light gray, in fine powder, with much , clear colorless sand
in fine rounded smooth grains _________________________________ _
Sandstone, in fine clear grains; with a little limestone, light gray _____ _
Limestone,
gray in chips
and powder, with some__________________
white clay and fine
clear sand
__________________________
__
Water came in here
Sandstone, fine clear grains, some limestone ________________________ _
Sandstone, very fine clear grains, little limestone ______________ '.. ____ _
The limestones and sandstones belong to the St. Louis stage.
g~ains

40
60
75
90
100

105
110
120
130
140
150
160
170
180
190 '
198
205
210
220
230
240

246

Weil of John Scripps, Webster County

This well was drilled for John Scripps by J. J. Becker of Fort
Dodge in May 1931. The location is NEt section 35, Douglas Township, Webster County, 1,650 feet from the north line and 1,250 feet
from the east line of section 35. The depth is 486 feet, and the static
head stands at about 60 feet. The well is five inches in diameter and
yields about 7t gallons per minute with no draw-down. No record was
kept of the first 148 feet.
Driller's Log
THICKNESS DEPTH
Permian: "
IN FEET IN FEET
Gypsum ___________________________ ~------------------10 or 12
148
Mississippian
:
Clay, red ____________________________________________ _
52
200
Rock ________________________________________________ _

50

250
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~~~~t~~~se__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Lim~ston~,
In aCId

light
gray, finely crystalline, effervesces freely_
___________________________________________
Limestone, light buff, very finely granular ________ .:. ____ _
Limestone, very similar to that at 4lO _________________ _
Limestone, like that at 430 ___________________________ _
Limestone, like sample above _______________________ ___ _
Limestone,.
very fine-grained, effervesces slowly_
in cold light
acid buff,
______________________________________
Limestone, like sample above _________________________ _
Limestone, as above __________________________________ _

37

287

113

400

10
10
10
10
10

410
420
430
440
450

10
10

470

460

486

16

Winterset, Madisop County

A prospect hole for coal was dug seven miles north of Winte set on
Highway 169. The depth is 195 feet. It was dug by F. S. McCutcheon
of Des Moines.
Driller's Lo-g

THICKNESS
IN FEET

Pleistocene and Recent:
Drift, yellow ________________________________ ..: _____ __
Gravel ______________ __________________'- ______________ _
Drift, gray _________________________________ ______
Wood and boulders in layers __________________________ _
Pennsylvanian:
_____________________________________ _
Rock, hard ___
~ '_

~ _ .J _

11

5

88

4

92

2

i
5

94
123
132
135
139
150
152
152,
157!

10

17H

Limestone, "Missouri" ________________________________ _
Shale, light gray ___________________________ ,. _________ _
. Limestone ___________________________________________ _
. Shale, dark __________________________________________ _
Shale, gray __________________________________________ _
Shale, dark ___ _____________________________________ _
Coal ____________________________________________
Shale, gray ___________________________________________ _
Sandstone, hard _______________________________________ _
Shale, light gray ______________________________________ _
Rock, hard _______________________________________ __ _
Shale, gray __________________________________________ _

29

Sandstone
~-------------~---------------------------Shale, dark,__and
coal ____________________ ,. ____________ _
Shale, light ______________ .. ______ :. ____________________ _

H

9

3
4
11
2

~-----

~

11

16

72

~_.

~

DEPTH
FEET

1f.f

4

1

18,

It
1

16H

172,
19'1
192,
194
195

Clear Lake State Park, Cerro Gordo County

This well was drilled by McCutcheon Well Co. of Des Moines and
was completed April 29, 1933. The depth of the well is 160 feet, and
it is cased with 125 feet of 6-inch Standard casing, which is driven
one foot into solid limestone. Sandy broken limestone was found from
135 to 152 feet, and shale from 152 to 160 feet. The head of water in
the completed well was 26 feet below curb. When pumping 15 gallons
per minute the draw-down was 6 feet, and when pumping 25 gallons
per minute the draw-down was 8 feet. The elevation is approximately
the same as that of the railway station, which is 1,236 feet. The elevation at Mason City is 1,130 feet. At Mason 'City the bedrock is prac-
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tically at the surface, while at Clear Lake the drift extends to a depth
of 107 feet. This ' seems to indicate that the surface of the bedrock is
practically horizontal between the two towns, while the surface rises
one hundred feet at Clear Lake.
Driller's Log
'Pleistocene and Recent:
Drift, yellow _________________________________________ _
Sand, coarse' _________________________________________ _
Sand, sugary _________________________________________ _
Drift, gray __________________________________________ _
Devonian:
Shale, yellow _________________________________________ _
Limestone, broken, drilled easily, pushed up into pipe, water
Shale, yellow, very finely sandy _______________________ _
Shale, gray, hard bands _______________________________ _
Limestone ____________________________________________ _
Shale, light ___________________________________________ _

THICKNess DePTH
IN FeeT IN FeST

6
4
22
75

32
107

4
6
4
3
28
8

111
117
121
·124
152
160

Record of Strata
Sand, grains irregular in size, ranging from fine to one-half inch, mostly
light gray, some dark green, red, almost black; rounded; vigorous
response to acid, indicating lime. Evidently lake sand ___________ _
Sand,
fine,lime
uniform
in texture, except for a few pebbles, tan-colored;_
. much
____________________________________________________
Sand, very fine, or finely gritty clay, tan-colored, texture uniform;
brisk response to acid but much finely sandy residue _____________
Clay, gray, gritty, pebbly, strongly limy; typical unleached Wisconsin
glacial till _____________________________________________________
Clay, very similar to sample above _________________________________
Clay, similar to samples above ______________________________________
Clay, slightly more yellowish than samples above, texture similar; only
slight response to acid, indicating less lime ______________________ _
Clay, yellowish or greenish gray, very fine-textured, a few black pebbles,
some yellow iron concretions; practically no reaction with acid.
Evidently mostly preglacial shale _____________________________ _
Sand, mostly dark gray angular limestone pebbles, mostly less than onesixteenth inch in upper part, as large as one-eighth inch in lower
part. Driller says this rock drilled very readily but was evidently
vesicular, porous limestone, not gravel; water rose rapidly within
. 40 feet of curb. Casing would not sink faster than the drill ________
Shale, yellowish green, fine- and uniform-grained,. not pebbly like
glacial drift; not limy, no reaction with acid. Evidently this shale
and the limestone above it are the upper Devonian beds that outcrop at Mason City ______ _____________ __ ________ _____ ________ __
Limestone, dolomitic, gray, sugary texture, in coarse chips up to onefourth inch in diameter; effervescence slow in cold acid, brisk in hot
acid. Some clear glassy quartz chips, some black, not glassy, hard __
Limestone, similar to above, chips up to one-half inch in diameter ____ _
Limestone, similar to samples above, in coar,se powder and small chips __
Limestone, grading into shale, much clay residue, medium gray; the
harder chips are sugary ________________________________________ _
Shale, light gray, very fine texture, much lime _____________________ _

6
10

DeP'l.'H
IN FeeT

10
20
30
40, 50, 60

70, 80
90
100
110

111-117
117-119
125
135
145
150
155

Dolliver State Park Well, Webster County

This well yields 32 gallons per minute with a pressure of 19 pounds.
The curb of the well is 40 feet above the Des Moines River. Most of the
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supply of water comes from the bottom. This well was drilled by F. S.
McCutcheon of Des Moines in April, 1931.
Record of Strata
Mississippian:
Limestone, light tan, in coarse chips, brisk effervescence in acid ___ :..__
Sandstone, light gray, very fine and even in grain, glassy or white; a
little reaction with acid showing presence of some lime __________ '
Lim~stone, d~lomitic, gray, rather fine-graiped, almost entirely soluble ,
In hot aCid ________________________,____________________________ '
Limestone,
darker
gray, finely granular, much residue after treatment
in hot acid
____________________________________________________

112

120
130

200
Limestone, gray, in fine grains and powder, nearly all soluble i,n acid __ 220
Limestone, in somewhat coarser chips, otherwise similar ______________ 250
Limestone, similar to above; a large fragment consists of red 'and bluish
white chert, similar to some seen in Dallas Center well at 650 feet __ 275
Limestone, light gray, brisk response to acid, a fragment - of crinoid
stem, in small chips ___________________________________________ 300
Limestone, in fine white and light gray grains, nearly' all soluble in acid 340
Limestone, dark gray, finely granular, mostly soluble in acid; some chips
of fine-grained sandstone _______________________________________ 360-370
Limestone, light gray, in chips and granules which respond briskly to
acid ________________________ ~ -------------- - -------------- _ ____ 375

Lacey-Keosauqua State Park, Van Buren County, Well No.2

This well was located about six feet south of Drilled Well No.1 and
about 100 feet south of the southeast corner of the State Park Lodge.
It was finished about June 1, 1932. The elevation of the drilling curb is
720 feet, and the curb of the finished well is 714 feet. A lO-inch casing
extends from the top of the well to 104 feet below drilling curb with
a driving shoe at the bottom. There is a lead packer at the top of the
8-inch casing and a burlap packing at 187 feet below curb. The 8-inch
casing is' perforated between depth of 188 and 207 feet. There is no
casing in the well below the bottom of the 8-inch casing. The depth of
the well is 455 feet and the yield is 13 gallons per minute. It was drilled
by Thorpe Bros. Well Co. of Des Moines.
Driller's Log
Pleistocene:
Clay, yellow; sandy between 30 and 40 feet ________________________
Pennsylvanian:
Shale, black, with some coal __ _________ _____________ _____________
Mississippian:
Ste. GenevieveLimestone, white _____ __________ :.. ______ ______ _____ __ __ ___________
Shale, light ________________,____________________ _________________
Sandstone _______________________________ ________________________
Limestone ___ _________________________________________ __________
Shale, light _________ _________ __ ________ _________________________
~

DSPTH
IN FSST

0-100
100-120
120-139
139-148
14&-150
150-155
155-157

St. Louis.
. Limestone, white and ~ray _______________________________________ 157-170
Limestone, magnesian (dolomite), containing water _________________ 170-202
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\VarsawShale,
gray,_______________________________________________________
with some gray limestone, containing water in lower in- 202-259
terval
Keokuk (Geode beds) .
. . Limestone, gray; shale with chalcedonic silica ________________ ~ ____ 259-270
Limestone, gray ________ _____________ _____________ '_ ___________ ..: 270-280
Shale, gray _____________________________________________________ 280-283
KeokukLimestone and shale, gray _______________________________'- ________ 283-301
Shale, light gray, containing water _______________________________. 301-305
Limestone, with chert. · ____ _____________ :.. _________________________ 301-365
Limestone, buff, porous, containing water ___________________ :.. _____ 365-373
Burlington Limestone, light, carrying water in lower interval __________________ 365-425
Kinderhook
- gray __________________________________________
.
Limestone,
______ 425-443
Shale, gray ___ '- ____________._____________________.________________ 443-455
~

~

Pammel Stat'e Park, Madison .County

. This well was drilled to a depth of 696 feet, and the altitude at the
curb is 955 feet. A 9-inch casing was put in to a depth of 398 feet; 178
feet of S-inch casing extends from 377 to 555 feet; 174 feet of S-inch
casing extends from 514 to 688 feet. The static water level is 70 feet
from the surface. Pumping 10 gallons per minute resulted in a drawdown 140 feet from the surface; pumping 15 gallons per minute lowered the water 177 feet from the surface; pumping 18 gallons per
minute lowered the water to 207 feet from the surface.
Driller's Log
THICKNESS DEPTH
Drift _________________________________________________ _ IN FEET IN FEET
17
17
Limestone ______________________.____ _________________ _
'24
7
Shale, red ___________________________________________ _
66
90
Rock, hard brown ____________________________________ _
92
2
(}ray and black shale _________________________________ _
32
124
Limestone _____________________________________________.
132
8
Shale, gray, with hard bands __________________________ _
200
68.
Sandy lime rock ________________ _________ ____________ _
203
.3
'(}ray shale ________________________________ '- __________
261
58
(}ray sand shale ______________________________________ _
269
8
(}ray shale ____________________________________ ______ _
293
24
lIard bands __________________________________________ _
2
295
(}ray shale ________________________________.___________ _
20
315
Sand rock ____________________________________________ _
5
320
Red shale _________________________________ .___________ _
324
4
333
9
5
338
.Sand rock ____________________________________________ _
2
340
(}ray shale hard bands ________________________--______ _
12
352
Red shale _____________________________________________ _
48
400
(}ray and black shale _________________________________ _
410
10
Coal ____________ -'____________________________________ _
1
411
Mixed shale __________________________________________ _
52
463
Sandstone ________________________________ ___________ _
20
483
(}ray and dark shale ________________________.___________ _
31
514
Coal _________________________________________________ _
2
516
Light shale ___________________________________________ _
4
520
549
29
Dark shale _______________ ----------------------------~

~

~

~

~;~~ ~~~l~ ====================================~=======
~
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Dark sand shale with sand rock bands __ ______ _________ _
Shale and hard bands __ ______________________________ _
White sand rock ____________________ ____________ ____ _
Light gray shale ________,_________ __ ____ __ ____________ :.. _
~

71

40
32

~

4

Record of Strata

620
660
692

6~6

Di>PTH
IN Fi>i>T

Pennsylvanian:
,
Limestone, light gray, coarse chips, finely granular ___________________ 124-132
Limestone, similar to sample above _________________________ ________ 201-205
Limestone, darker gray than sample above, response to «:;old acid slight,
stronger in hot acid, suggesting dolomite _______________________ '317-322
Sandstone, light gray, fine-grained, tiny specks of white mica __________ 340-342
Sandstone, similar to above, except that sample is all in powder ________ 465-473
Sandstone, like sample above, also a little shale __________________ ___ __ 473-480
Sandstone, dark gray, very fine and uniform ; a little mica ; a good deal
of dark gray shale; no lime in shale, some in sandstone ______ ____ 665-675
Sandstone, like sample above ___________ __________ ____ __________ ____ 675-685
Mississippian :
' .
Sandstone, gray, fine, in chips; and limestone, gray, granular, quick
response______
to acid
(This seems to be the
top 'of
the St. Louis _____
lime- 685-692
stone)
______________________
_______
________________

Rush Lake State Park, Palo Alto County

The Rush Lake State Park well, in Booth Township, was drilled
by McCutcheon Well Co. of Des Moines. It was drilled to a depth of
345 feet and finished in white sand. The well was cased with 4!-inch
wrought steel standard weight pipe from the surface to 340 feet. A 41inch by 5 foot No. 14 slot Johnson Well Screen was fitted with a 17foot length of 3-inch well casing threaded into shoe at bottom of
screen, and collar was welded at top of screen, the pipe being per, fora ted in side of screen. The 3-inch casing part of screen assembly is
fitted at top with a 3!-inch standard pipe coupling turned to fit snugly
inside of the 4!-inch well casing.
The. water headed 126 feet below the surface, and it tested 30 gallons
pItts per minute.
Driller's Log

THICKNi>SS Di>PTH
IN Fi>J>T IN Fi>i>T

Pleistocene
Recent:
_________ ___________ ______ ________ _______ _
Soil andand
clay
Drift, graY' _____________ _________________ ___ __________ _
Sand, in streaks ____________________,______ ____________ _
Drift, gray ___________________________________________ _
Drift, hard, yellow ______ _______ _______________ _------, Drift, bluish gray _____ _______________ ________________ _
Cretaceous:
Sand, white __________________________________________ _
Sandstone, Dakota? ______ _______________________ ____ :_~

20
60
30
105
25
90

20
80
110
215
240
330

15

345

Clarinda, Page County

On November 5, 1928, Iowa's First Oil Developing Company of
Clarinda began the drilling of Wilson No. 1 oil prospect hole. It is on

CLARINDA OIL PROSPECT

399

the bottom lands of Nodaway River four miles south of Clarinda, on
the Wilson ' farm, in the southeast quarter, southeast qt;1arter, section
24, T. 68 N., R. 37 W., in Page County. The drillers were G. H. Rose
and Son of Maryville, Missouri. The well was begun with a diameter
of lSi inches and was lined with lSi-inch casing to 2S feet. Thence the
hole is 12t inches in diameter to S06 feet and is cased with 12i-inch
pipe to that depth. Below this point the diameter is 10 inches to 912
feet with lO-inch casing. At 912 feet the well was reduced to 8 inches
with casing of the same size, and at a greater depth was reduced
to 6i inches.
A set of samples was furnished the Iowa Geological Survey by the
driller. The samples were studied also by several geologisls of Kansas
and Oklahoma, among them Mr. Anthony Folger and Mrs. Fanny
C. Edson. Many .of their findings are incorporated in this record.
Record of strata of Wilson No.1 oil praspect of Iowa's First
Oil Developing Co., Clarinda.

DtPTH
FttT

IN

Pleistocene and Recent (25 feet thick; top about 988 feet above sea level) :
Glacial clay, yelIow, sandy, noncalcareous _________________________
Pennsylvanian: Missouri series (690 feet thick; top 963 feet above sea
level) Limestone, gray, fine-textun:d, in light gray powder and chips, responds
readily to acid; 25 to 31 and ________________________________
Shale, blue, gray, drab, sandy ______________ ______________________
Shale,
dark gray,
calcareous, some smalI clear specks may be selenite (gypsum)
______
~____________________________________________

Limestone, light gray, finely crystalline _______________ ____ _____ ___
Limestone, dark gray, finely granular, some Fusulina _____________
Limestone, or limy shale, in fine strongly calcareous concreted powder,
light gray, some sand grains which may be from above ________
Limestone, light gray, fine-grained ________________________________
Shale, bluish gray, very fine-grained, very slightly calcareous ____ ___
Limestone, dark gray, very finely granular _______________________
Limestone, light gray, finely sugary, many sma II specks of pyrite ____
Shale, very smooth feel, rather light gray, noncalcareous __________ _
Limestone, light gray, finely sugary ______________________________
Shale, dark gray, very finely gritty, limy; 2 samples __ _____________
Limestone, dark gray, very fine-grained ___________________________
Shale, bluish, purplish, fine-grained, limy; 4 samples ________________
Limestone, gray, in fine powder and grains. Label says "salt water."
Sample of water is decidedly salty ____________ :. _______________
Shale,
chips__________________________________
of limestone at 435; some bluish and
whitish
at gray,
450; 6limy,
samples
__________
Limestone, light gray, finely sugary, some darker flakes .are hard
shale like that at 440; "top 'of lime below No. 27" _____ ~ _________
Shale, light and dark gray, finely gritty, limy; 3 samples ____________
Limestone,
dark gray,
soft, 'very fine-grained,
much very fine dark
clay residue
_____ ______________
______________________________
Shale, dark gray, fine-textured, very little lime __________.__________
Limestone, light gray, finely sugary __________________ __ __________
Limestone, white and light gray, in fine powder which is almost entirely soluble in cold acid ____ _______:.. _____________ ___________
Limestone, gray, sugary texture; 2 samples ___________________ ____
Limestone, blue-gray, fine texture ___________________________ _____

0-10

33-36
36-40
51-60
70-80
80-83

83-94.
94-102
102-140
140-144
144-150
150-160
160-165
340-349
353
355-372
385-392
418-450
450
452-460
462-465
465-467
467-470
470-473
473-477
477-480
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Limestone, gray, finely sugary texture __________________:.. ____ _____ 480-484
Limestone,
dark gray,
almost
black _________
when wet,______________________
finely sugary texture, 484-493
some shale;
2 samples
________
Shale, finely gritty, dark gray, limy; sand grains 495-499; 3 samples __
Shale, light gray, very finely gritty, limy ; 2 samples ____ .:. ______ ____
Limestone, light gray, in coarse powder, effervesces very freely in
cold acid, some residue probably siliceous _____________________
Shale,
limy,
dark gray,
very ___
smooth
feel, ______
also dark
green, very
finely
granular,
hardsoft,
________
_________
____________
___

493-499
499-504
504-505
505-510

Shale, light gray, finely gritty, limy ______________________________ 510--515
Limestone, light gray, in chips and powder, briskly effervescent, a very
little light colored residue ________ __________________________ 515-519
Limestone,
light
gray, in grains and chips, packed __________________
with Fusulina and 519-523
__________________________________
spines __
~

Shale,
dark in
gray,
with very fine sand ; grains of limestone
mingled
shalegritty
_____________________________________________
Lirpestone, dark gray, somewhat shaly, granular, several specimens of
fusulinids ___________ _____________ ____ ____________ ~---------Shale, dark gray, very finely gritty, quite limy ____________________
Limestone, dark gray, crystalline-granular ________________________
Limestone, dark gray, fragments oolitic, strongly effervescent, some
dark residue __________________________________________ -' _____
Limestone, light gray, crystalline-granular, in grains and chips, some
of which contain Fusulina and other light colored masses, numerous black specks, 565-571 ; 4 samples ___ :. ___________.________
Shale, dark gray, finely gritty, limy ____________ ~ ________________ _
Limestone, dark gray, in small chips; some black fragments which do
not respond to acid probably are black s\1ale __________________
Limestone,
gray, granular,
readily effervescent_______________
; darker gray,
594-604;light
4 samples
___________________________

523-530

Shale,
black,planes
hard, _______________________________________________
laminated, numerous specks, probably mica, on
parting
. Shale, very limy, or limestone, shaly, dark gray, ready response to
..
acid, but much dark very finely divided residue ________________
Limestone, light gray, fine-grained _____ _:. __________________________
Limestone, light gray, sugary texture ____________________________
Limestone, similar to above; and shale, black, hard, very fine-textured,
mica specks ___________________________________ ~------------Shale, .black, similar to above, noncalcareous, some reaction from
mingled limy . matter _________________ _______ _________________
Shale, light gray, noncalcareous, finely gritty, hard _______________ _
Limestone, light gray, crystalline; 2 samples __ ____________________
Shale, gray, hard, finely gritty, nonlaminated _____________________
Limestone, light gray, similar to that at 645-652 __________________
Shale,
gray, __________________________
noncalcareous, hard, some effervescence from powder in
sample

604-610

~ ___________________________

Limestone, brown, crystalline, briskly effervescent ; a little dark residue
perhaps silica _______________________________________________
Limestone, brown, with large clay content; and shale, greenish, finetextured, limy, hard; · much of sample is in powder concreted to
hard masses ; 2 samples _________________ .:. ___________________
Limestone and shale, greenish gray, limestone subcrystalline, shale
finely gritty, rather hard ____________________________________
Shale, gray, fairly hard, very fine-textured, very small lime content;
some gray powder is briskly effervescent ___________ __________
Limestone, dark gray, fine-grained, with large clay content ________
Limestone, gray; and shale, dark gray and brown, slightly calcareous __
Limestone, in white and gray crystalline granules very freely responsive to cold HCI; shale, blue-gray, chocolate-colored, hard, not
limy; pyrite; 2 samples __________ ___________________________
Limestone, some clayey, some granular, readily soluble in cold HCI,
light to dark gray; much shale, soft, greenish, reddish, gray, limy
Pennsylvanian: Des Moines series (895 feet thick; top 273 feet above sea
level) -

530--535
535-540
540--545
545-550
550--571
571-577
577-581
581-604

610--615
615-621
621-627
627-634
634-640
640--645
645-652
652-655
655-660
660--665
665-670
670--680 ·
680--685
685-691
691-695
695-702
702-712
712-715
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Shale; gray and chocolate~colored, finely gritty, somewhat calcareous;
samples contain some fragments of bright shiny brittle coal at
735-741 (bag
says "Hit
coal at 738-743, no cap rock") and at 715-745
741-745;
4 samples
__________________________________________
Limestone, gray, clayey, fine-grained, in angular chips and flakes, brisk
effervescence; shale, gray, finely gritty, perhaps one-fourth of
sample 745-748, one-half of samples 748-750 and 750-755, some
, dark gray and brown in second sample; 3 samples ____________ 745-755
Shale, black and dark gray, laminated, strongly calcareous above,
less below; 5 samples __________________________ _________ __ 755-785
Shale, dark brown, hard, slightly limy; some fragments of hard gray
finely granular limestone ___________________________ _________ 785-791
Limestone, light gray, fine-grained, very brisk effervescence, slight
dark
gray, limy, carbon streaks, mica specks; 4 791-804
residue; ___
shale,
samples
'_____
.. ____________________________________________
Shale, light gray, soft, calcareous, some flakes of dark gray limestone 804-808
Limestone, dark gray, hard; shale, dark gray, hard, limy; darker
822-827; probably some differences were detected by the driller,
as noted in his log, but the samples are very similar; 7 samples __ 8Q8.....841
Shale,
light and
dark gray,
some calcareous, some not, very fine- 841-876
5 samples
_________________________________________
textured;
Shale, similar to above, noncalcareous; sandstone, fine, light gray,
noncalcareous; 2 samples ____________________________________ 876-885
Shale, black, finely laminated, noncalcareous, some in large flakes;
limestone, light gray, fine-textured ____ :.. ______________________ 885-894
Shale, gray, very fine-textured, mostly noncalcareous; calcareous
with some dark brown noncalcareous 904-906, mostly dark brown,
noncalcareous 906-915, some gray limestone 915-920, somewhat
calcareous 924-928, almost black 928-955, a few fragments limestone and sandstone 955-964 ; 18 samples ______________________ 894-990
San~stone, medium gray, composed of fine subangular clear grains
of quartz, numerous white mica specks; shale, very dark gray,
fine-grained" a few large chips 990-1000, abundant small chips
1000-1005, 1010-1018; 5 samples _____________________________ 990-1021
Sandstone, like that of sample above; shale, a few dark gray flakes,
'noncalcareous, but mostly in concreted masses of light gray,
limy, fine-textured material __________________________________ 1021-1025
Shale, light and dark as above but noncalcareous ; a few grains of
quartz sand, perhaps from above _____________________________ 1025-1034
Shale,
light
tan chips
to light
blue, gritty', calcareous; limestone, some small 1034-1044
gray
_____________________________________________
light
~

~

. Limestone, light gray, fine-grained, briskly effervescent in cold HCI;
shale, light and dark gray, very fine-textured, noncalcareous;
residue fine, hard, whitish grains probably chert ______________ 1044-1050
Shale, black, very fine-textured; a few fragments of bright coal (log
says "Coal, very inferior, 1044-1057"); powder of sample gives
some reaction with acid, residue includes chert ________________ 1050-1057
Shale, as above; sandstone, gray, fine-grained, in ' grains and small
pebbles; a few grains of limestone ___________________________ 1057-1065
Shale, light to dark gray, finely gritty, calcareous 1065-1075, mostly
noncalcareous below; some sandstone 1113-1119; thin films and
lenses of limestone 1119-1125; concreted calcareous masses 11301140,
quartz _______
sand 1145-1170,
1193-1206; nearly black 1206-1245; 1065-1245
25
samples
______ ____________________________________
Sandstone, medium gray, composed of fine subangular clear quartz
grains; some bluish black shale, nearly gritless _______________ 1245-1251
Shale and sandstone as above, in approximately equal amounts ______ 1251-1265
Shale, dark gray, similar to above, no sandstone; calcareous 1287-1292;
some samples concreted into hard masses, some in small chips;
powder slightly calcareous 1320-1330, strongly so 1340-1350, but
chips noncalcareous; black 1345-1350, dark tan 1350-1357, mixed
black and tan 1364-1371, tan 1371-1377; 20 samples ____________ 1265-1384
Shale, gray and black, former finely gritty, latter almost gritless, all
noncalcareous; sandstone, similar to those above, nearly equal
~
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to shale in amount ; powder contains some effervescent particles;
4 samples ------------ ----------_____________________________ 1384-1410
Shale, very dark gray, finely gritty, noncalcareous, pyrite, a few small
chips of coal 1417-1422; in small chips and grains, with some sand
in fine rounded to subangular grains 1422-1427; more sands~one,
in small gray pebbles 1427-1433; 4 samples ____________ ~-------1410--1433
Sandstone, gray, grains fine to very fine, subangular to ' rounded, clear
to translucent, a few white; a very little black shale 1433-1435 ;
tan, grains more even in size 1435-1461; somewhat calcareous
1468-1474 ; some black shale and pyrite 1490--1495; 8 samples ___ 143l-1495
Shale, black and dark gray, in small chips, almost noncalcareous,
some pyrite; sandstone, grains similar to those in sandstones
above, small amounts 1495- 1503, equal to shale 1503-1512; mostly
black shale, with much pyrite 1512-1530; 4 samples __________ __1495-1530
Shale, very dark gray, fine-textured, smooth feel, no lime; sand in
fine frosted grains of irregular sizes; some concreted fragments of
whitish powder which effervesces freely in acid but leaves a large
residue of very fine material, probably "gypsum" of driller. Mostly
shale at 1540 and 1563-1568; mostly sand at 1540__1545 'and 15681575; about equal, 1545-1563 ; some fragments of shale show small
pockets 0.£ fine sand and lime. Six samples ____________________ 1540__1575
Shale
and __
limestone,
dark gray, shale finely gritty, some fragments 1575-1580
_____________________________________________________
black

Mississippian (406 feet thick ; top 622 feet below sea level):
Meramec and Osage (315 feet thick) Limestone, light gray, finely crystalline; some dark gray shale in
small fragments; some sand like that above (Driller's log' shows
that limestone begins at 1,610 feet) __________'________________ 1610__1614
Limestone, gray, very finely crystalline, in powder to small chips,
response to acid prompt and long continued, 1614-1624; in powder
and fine grains, with much sand in fine rounded frosted grains,
1624-1642; somewhat coarser granular chips below 1642 feet;
darker gray, some chert, not much sand, 1647- 1657; 9 samples ____ 1614-1657
Limestone, dark gray, very finely granular, some pyrite, ready response
to acid; 2 samples ______________________ :.. ___________________ 1657-1667
Limestone, bluish gray, in rounded chips and granules, a good deal of
powder of gray shale _______________________________________ 1667-1674
Limestone, similar to above except for absence of shale, in small
angular subcrystalline fragments ______________________________ 1674-1680
Limestone, pepper and salt gray, in fine angular crystalline fragments,
effervescence fairly rapid, fine white siliceous residue, 1680__1689;
finer, rather slow reaction in acid, 1689-1697; somewhat darker
gray, some clayey material, 1697-1702; prompt reaction, 17021712; brownish cast" 1702-1725; a large amount of white chert,
1721-1734; somewhat lighter gray and coarser, 1725-1729; some
clay, less flint, 1729-1740; pepper and salt gray,. clean, with much
flint, sand grains and crystalline silica, 1740--1749; finer and more
uniform, sample nearly all silica, 1749-1754; 16 samples ________ 1680__1754
Limestone, similar to above, rather dark gray, with much light gray
chert and some darker insoluble fragments; a little pyrite; limestone finely sugary texture; a little finer, lighter and more
uniform of grain, 1765-1769, 1778-1792; larger chips of light
chert, 1773-1778, ' 1792-1796; some chips of greenish shale, 17731787; chert same dark gray color as limestone, 1805-1810; nearly
,
all chert and crystalline silica, 1810__1827; 15 samples ___________ 1754-1827
Shale and limestone; shale dark greenish, gritty, noncalcareous, in
• chips and powder; limestone gray, in powder and small chips,
'
briskly effervescent; 3 samples _____ -' ________________'____ ______ 1827-1842
Limestone and shale, similar to above, except that limestone is predominant; chert abundant _____ ______________________ _______ 1842-1845
Limestone, rather light gray, briskly effervescent, very finely gran'
ular; much chert, a few small chips of green shale, in fine grains,
1845-1853; somewhat more irregular sizes, pepper and salt gray
'with light chert and darker gray limestone, 1853-1862; finer, more
~

~
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uniform grains, 1862-1875; somewhat clayey, 1871-1879; chert in
irregular chips, 1879-1885, 1890-1896; all fine and uniform, 18851890; brownish cast, much insoluble residue, partly silica, partly
clay, 1896-1904; 13 samples ________ -: __________________________ 1845-1904
Shale, in green chips; limestone, in gray powder that effervesces
rapidly; probably about equal parts ___________________________ 1904-1908
Limestone, light gray chips and dark gray grains and powder; shale,
in green chips, subordinate in quantity ________________________ 1908_1912
Limestone, light gray, in small grains, brisk effervescence, some
siliceous residue; a few chips of green shale, possibly from above_1912-1916
Limestone, dark gray chips and powder, some flint; shale in gray chips
,
and powder; 2 samples ______________________________________ 1916-1925
Mississippian-Kinderhook (91 feet thick; top 937 feet below sea level) Shale, light bluish gray, very fine-textured, strongly calcareous; less
,
calcareous below 1943; dark gray, 1950-1955; same as at 1925
but not so highly calcareous, 1959-1968; 10 samples ____________ 1925-1968
Shale, mostly light brick red, very fine-textured, strongly calcareous;
dark brick red, 1976-1979; powder of all shale samples is more
calcareous than lumps; 3 samples ______________________ ~ _____ 1968_1979
Shale, gray to blue-gray, fine-textured, noncalcareous; limestone, light
gray, briskly effervescent, crystalline; apparently about equal,
1979-1988; mostly shale, 1988_1996; practically all shale, light
blue, calcareous, 1996-2000; blue-gray, hard, fine-textured, chips
show no reaction 'in dilute HCI, but when powdered they respond
fairly briskly, as does the powder of all samples, 2000-2004;
at 2004-2010 chips show no reaction, even when powdered. and
heated; somewhat calcareous, 2010-2016; 9 samples ___________ 1979-2016
Devonian (85 feet thick; top 1,028 feet below sea level) :
Limestone, with some shale, 2016-2021; light gray, crystalline, in
chips and powder, with some blue flint, 2021-2030; 3 samples ____2016-2030
Limestone, rather dark greenish gray, finely sugary texture, ready
effervescence in cold HCI; much dark greenish shale.i all in chips
and powder; a greater proportion of shale at 2047-20;,4; not many
shale chips at 2068_2173 but much insoluble residue after treatment with acid; sample nearly all in grains, 2073-2076; many
flakes of gray shale, 2076-2086, 2094-2097; numerous fragments of
calcite may represent "gyp'sum" of driller's log; sample darker
gray, 2081-2090; some light gray limy concreted masses, 20902094 (Mrs. Edson's slide 2090-2094 shows crinoid stems, some
fragments of pitted surface, and other fossil) ; 15 samples _____ 2034-2097
Limestone, very light gray, in fine crystalline granules which react
vigorously in cold acid, more so in hot acid, and all of which are
soluble,_______________________________________________________
leaving only a little very fine dark residue; much iron2097-2101
. pyrite
Silurian: Niagaran series (454 feet thick; top 1113 feet below sea level) Limestone, dolomitic, dark gray, finely crystalline, slowly responsive
to cold acid but briskly so on heating; some white calcite; some
dark fine residue; some chips of greenish shale maybe from
above; 3 samples ---------___________________________________ 2101-2116
Limestone, lighter gray, with much residue in chips, perhaps of cHert;
. 3 samples ----------______________________________________ ~ __ 2116-2130
Dolomite, dark brownish, finely crystalline, in small grains to fine
sand which responds but slowly to cold acid but very briskly to hot
acid; a few fragments of white calcite; in fine brown sand with
fine white residual grains, 2144-2151; somewhat lighter sand with
more fine silica, 2151-2161; residue much fine brownish silica,
2161-2175; only a little white siliceous residue, 2180-2186; lighter
buff ,(finer, very little residue, 2198-2205; at 2212-2215 numerous
flakes of bright black material, brown on exposed surfaces, does not
melt or burn in flame but grows red and then returns to original
color; light gray, much residue, 2215-2221; ' dark brown, little
residue, 2221-2223; light gray, little residue, 2223-2225; ' dark
gray, little residue, 2225-2232; lighter 'gray, little residue, some
rounded sand grains, 2232-2251. No gypsum observed in any sam-
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pies; 24 samples ___________ .,. _________________________________ 213~2251
Dolomite, dark gray and finely granular, Hght gray and more finely
granular, all responding slowly to cold acid, briskly to hot acid;
some white calcite which is strongly effervescent; ·a good deal of
dark green shale as in many of the samples above. All in fragments one-eighth inch in diameter to fine powder. Residue is
mostly shale with a little fine white powder which probably is
siliceous, 2251-2258 ; more uniformly fine powder, some roun9.ed
sand grains, 2258-2263; ·a little coarser again, 2263-2269; more
of the light gray dolomite, giving pepper and salt aspect, 22692275; more than half shale, remainder chiefly light gray dolom'ite,
7 samples ________________________________________ 2251-2290
Shale, dark green, as above, with perhaps one-fourth light gray
dolomite, 229~2295 ; about half shale, most of remainder redbrown dolomite and smaUer part light gray dolomite, in frag. ments one sixteenth inch or less in diameter, 2295-2300; similar
cOJIlPosition but in uniformly fine grains, 230~2307; 3 samples ___ 22~2307
Dolomite, rather light gray, in very fine subangular crystalline granules; a little greenish shale; considerable residue of fine white
silica. Bag says "Unable to catch cuttings for 15 fs:et, 2307-2323." Lighter gray, almost no shale, nearly aU soluble in acid, 23212340; sti11lighter and flourlike, almost entireJy soluble, 2340-2374;
sample ' at 2374-2380 is similar except that it yields much dark
re~idue, which is very light and flocculent and in this condition
occupies twice the bulk of the original sample; a little coarser,
23~2420; sample mostly silica in small clear angular grains,
2395- 2400; finer 'and more flourlike, a little cherty residue, 24202430. Evidently the rock from 2307-2430 is a upit, as all; samples
are similar except for minor details as noted; 24 samples __ ------2307-2430
Dolomite, light gray, in very fine granules, slow reaction in cold acid,
very similar to samples above, a little siliceous residue; finer and
more flourlike, small residue, 2445-2449 ; large fine white residue,
2451-2455; concreted masses of light gray flourlike material and
slightly coarser, darker gray, nonconcreted dolomitic sand, "could
not catch cuttings at 2460," 2455-2465; much cherty residue, 24792484; slightly darker and coarser, 2500 to 2505; grains sugary,
2520-2528; mixture of light and dark gray fragments, much light
gray chert, 2547-2551 ; dark gray, much chert, all in small grains,
2551 to 2555. All the above samples are similar to each other as
well as to those from 2307-2430; 27 samples __________________ 2430-2555
Ordovician:
Maquoketa formation (40 feet thick; top 1,567 feet below sea level) Shale, light bluish gray powder, very fine . textured; with limestone in
fine grains which give' the mass a finely gritty feel (Mrs. Edson's
slide 2555-2581 shows bryozoa, round plates with boss in center.) _2555-2560
Shale, dark green, in large chips which are decidedly gritty between
the teeth. In hot acid the chips show some reaction 'and disintegrate into small insoluble fragments. ' This sample is more argillaceous and siliceous than the one above ____ __ ________________ 2560-2565
Shale, medium green, finely gritty, some reaction in hot acid, nUmerous
grains of pyrite. In dry powder and sm;tll chips, some copcreted
masses, 2565-2568 ; grayish, othe.rwise similar, 2568-2571, bag says
"Taken off end of bit ;" 2 samples ____________________________ -2565-2571
Shale and limestone mingled, shale in small green chips and flakes
which react somewhat in hot acid; limestone iii subangular sugary
granules which effervesce strongly in hot acid but only slightly in
cold acid, showing · that they are dolomitic. The two elements
are present in about equal parts, 2571-2575; similar, but. more
dolomite, 2575-2578; 2 samples _________.______ ________________2571-2578
Dolomite, light gray, in fine powder and concreted flakes, brisk. reaction in hot acid but large residue, 2578-2581 ; similar but in
somewhat coarser granules, 2581-2585; darker gray, a few fragments 6f white hard brittle substance probably chert, 2585-2590 ;
similar, some translucent chert, a little PJ'rite, 25~2595 (Mrs.
228~2290;
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Edson's slide at 2585-2590 shows fragments that may be bryozoa.
She caUs them Galena) ; 4 samples ___________ ________________2578--2595
Galena, including Maysville-Eden? (328 feet thick; top 1,607 feet below
sea level) '
Quartz, white and gray, mostly granular, some clear crystalline fragments; a little limestone or dolomite; pyrite, samples similar to
that from 2578-2581, 2595-2615; similar but in smaUer fragments
and more quartz, 2620-2628; coarser again, 2628-2633; concreted
lumps and rather fine powaer of quartz and dolomite. Effervescence in hot acid brisk but of short duration, much residue of
quartz 'chips, 2633-2636; range of sizes somewhat less, chips to
coarse powder, 2636-2640; more than half of sample is quartz,
not much dolomite, 2640-2656; some flint, a little pyrite and dolomite, 2656-2669; mostly quartz in small angular fragments, some
dolomite, 2669-2681. (Some chips of shale intermingled in these
samples are thought 'to be fallen from above.) 10 samples ______ 2595-2681
Quartz, gray, finely granular, chips and powder, chips show a little
effervescence as if they contained some dolomite; some pyrite,
2681-2690; quartz, in more uniform fine' granules, 2690--2716;
some calcite, silica in crystalline granules, 2716-2723; a fragment one-fourth inch diameter shows tqat the rock is composed of
subcrystalline granules, is minutely cavernous and contains a little
dolomite ; mostly of quartz, in small white granules, 2723-2727;
some white calcite, a little finely granular quartz; some pyrite,
2727-2736; more calcite and silica, 2736-2745; some chert in
white angular fragments, no calcite fragments evident, a little
dolomite, 2745-2751 ; mostly white chert, 2751-2754; chert, a little
crystalline quartz, 2754-2764; mostly chert, 2764-2769; some chert,
a little granular quartz, 2769-2774; a little calcite and granular
quartz, no chert observed, 2774-2784; mostly chert, a little quartz,
a little reaction with acid, 2784-2793; quartz, 2793-2802; quartz
and chert in small fragments, 2802-2806; 26 samples __________ 2681-2806
(The driller states that cavings from shale about 2,575 feet
have been falling and 'mingling with the lower cuttings. Perhaps most or aU of the shale noted in samples has faUen
from that layer. Hole at 2,900 feet was open from 2,010. Rock
drilled very slowly through the cherty beds.)
Chert, milky white, in sharply angular fragments, apparently same as
that in previous samples; a few rounded grains of clear quartz,
a few fragments of finely crystalline quartz; a little pyrite; slight
reaction in hot HCI, indicating a very little dolomite; a little shale
in smaU chips, may be cave, as suggested above; 3 samples ______ 2806-2822
Chert, mingled white and brownish gray, with a little gray and brownish gray dolomite, 2822-2828; slightly more reaction, only a little
white chert, 2828-2837; 3 samples ___________________________ 2822-2837
Chert, white, similar to that above 2822, a little more dolomite, 28372841; a large amount of gray to white calcite and dolomite in
subcrystalline granules, some crystalline quartz, 2841-2845; 2
samples ---------------------~----------------------------:--2837-2845
Dolomite, light gray, finely granular, fragments small, some rounded,
some subangular; a little white chert. This sample is gradational
from those above. Half of the sample dissolves in hot acid, 28452849 ; similar but with more calcite and dolomite, 2849-2852;
almost aU dolomite and calcite, very little chert, not much residue,
2852-2857; similar but darker, brownish, much shale, which is of
same character as in aU samples above, 2857- 2862; similar brown,
286?-2873; much shale in sample, 2866-2873; driller says this is
cavlngs; 6 samples ------------------------- ----------________ 2845-2873
Dolomite, simila.r to samples ·above, brownish gray, crystalline-granular, strong reaction in hot acid; some white calcite; some shale
and a fe:v crystal~ of pyrite, 2870-2875; very similar but with
some white chert In angular fragments, 2875-2883; similar but
lighter gray, 2883-2891 ; dolomite in smaller grant!1es, silica in
white hard chalklike rounded fragments, also a little angular chert,
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2891-2894; similar but darker gray, 2894-2923; dolomite about
same color as at 2875, in fine crystalline gray powder, nearly all of
which dissolves in hot acid, except the fine shale, increasingly
finer in the lower samples, 2923-2945; coarser, brownish, similar
to samples above 2923; samples show much shale and pyrite, some
response in cold acid, brisk in hot acid, 2945-2950 (Mrs. Edson's
slide at 2910-2915 shows more of the round embossed plates, also
other rounded fragments like cephalopods or gastropods); 17
samples _____________ ., _______________________________________ 2873-2923
Decorah formation, Ion, Guttenberg and Spechts Ferry members (36 feet
thick; top 1,,935 feet below sea level) ,
Dolomite, as above, in fine gray and brown crystalline granules, and
shale, brown, fine-textured, on heating in test tube gives off heavy
gray fumes and brown oily droplets, with petroleum odor ______ 2923-2959
Platteville (33 feet thick; top 1971 feet below sea level) Dolomite, similar but with very little of brown shale, 2959-2964;
similar, no brown shale evident, 2964-2979; some white chert,
rounded frosted colorless quartz grains, milky white quartz fragments, along with much shale from above, 2979-2992. ·AIl of these
samples in unwashed condition 'are brownish, aside from the green
shale, which has fallen from above and which is present in
nearly 'all samples. However, washed fragments of dolomite are
, gray and brown (Mrs. Edson's slide at 2950-~995 shows fragments of fossils, a possible ostracod, bryozoa, gastropods, and
'other forms) ; 8 samples _____________ ~ ________________ ,_______ 2959-2992
Saint Peter ' sandstone (30 feet thick; top 2,004 feet below sea level) Sand and dolomite, in about equal parts; sand in fine rounded frosted
colorless grains; dolomite appears to be very similar, also in powder (Bag says "hit at 2999"), 2995-3006; very little reaction,
almost all sand grains, 3017; some white granular calcite and a
little colorless dolomite, 3018-3022; 4 samples _______ ~ _________ 299S_3022
Prairie du Chien formation:
Shakopee dolomite (103 feet thick; top 2,034 feet below sea level) Dolomite, essentially similar to that above 2,995, brownish gray, granular; a little white calcite; a little chert; some sand grains like
those above; much green shale fallen from above, 3022-3033;
dolomite in fine gray concreted granular powder which responds
somewhat to cold acid, briskly to hot acid, with a very fine suspended residue; sample similar to those from 2923-2945, 30333038; somewhat coarser loose dark gray powder, some granular
insoluble residue, 3038-3041; fine powder, like that at 3033-3038;
light gray, 3042-3050; slightly coarser, mostly nonconcreted, a
little siliceous residue, 3050-3060; 5 samples __________________ 3022-3060
Sample consists chiefly of sand, etc., from concrete with which hole
had been filled; numerous chips of green shale from above; some
small whitish masses of rather fine powder, evidently from doloThese___________________________________________________
dissolve slowly in cold acid with very little residue; 3060-3079
4mite.
samples

Still includes abundant chips of green shale and some concrete but
most of sample is small fragments of white calcite, or perhaps
dolomite, as they dissolve rather slowly in cold acid; 2. samples __ 3079-3085
Almost all dolomite in fine clear or whitish granules, very little residue
(very
few shale
chips below 3,100)_____________________________
; a fragment of oolitic chert3085-3125
at
3120-3125
__________________
~

New R,ichmond (38 feet thick) Some glassy frosted rounded grains of sand, 3125-3129; these constitute nearly half the sample at 3139-3143; sample at 3157-3163
whitish because of presence of much white powder, but mostly
soluble________________________________________________________
in hot acid; some sand in 'Clear rounded grains, some con-3125-3163
crete
Oneota dolomite (182 feet thick) Dolomite, small chips, 3163-3168; sample shows rock to be nearly
white, translucent, very finely granular dolomite; dolomite, as
above, no sand seen, 3168-3172; a little darker and coarser at
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3172-3187; same, in sparkling crystal fragments, 3187-3192; very
fine again at 3197-3203; darker gray; chips of green shale from
above, 3203-3213; light gray, fine-grained, 3217-3238 ; a little
. darker, 3238-3243; very fine-grained, entirely soluble, 3243-3259__ 3163-3259
No samples; driller says cuttings too fine to catch ________________ 3259-3270
Dolomite, light to dark gray, in very fine grains, similar to samples
above, 3270-3303 ; a little white residue, probably siliceous, 33033321 ; no sand grains, silica in white brittle masses; 10 samples __ 3270-3321
Dolomite, similar to above, light gray, in very fine fragments, showing that rock is crystalline, a little very fine siliceous residue ____ 3321-3345
Cambrian:
Trempealeau formationJordan sandstone (30 feet thick; top 2,357 feet below sea level) Sandstone, more or less rounded grains, fine residue of dolomite somewhat abundant, 3345-3349; brownish gray and with a fair amount
of fine clear sand in rounded grains, 3349-3353 ; no sand grains,
very little residue, in samples below ; 12 samples _______________ 3345-3375
Lodi member (25 feet thick) Dolomite, brownish gray, still in very fine fragments, very ·small
residue. Mr. Bednar says cuttings for 65 feet were so fine they
floated away ; reddish tinge at 3394, due to film of iron oxide on
grains; sample at 3400 mainly chips of white granular dolomite
with sparkling faces _________________________ ______ __________ 3375-3400
St. Lawrence member (68 feet thick) Chips at 3405 similar to those at 3400 but darker gray; fragments
from 3412 "Bailing with sand pump, no cuttings;" sample at 3423
brownish gray, similar to that at 3390, almost no residue; light
gray, very fine and flourlike, coheres in cakes, 3431; darker again
but still very fine at 3438 and 3442, light gray at 3449-3451, no
residue; a little more brownish but otherwise similar at 3457a shale
few gray
chips at 3468, most of sample fine grains, no3400-3468
3463, or
________________________________________________
sand
Franconia formation (108 feet thick; top 2,480 feet below sea level) :
Dolomite, similar to that above but with much dark green noncalcareous shale in small chips, a little residue of white silica but no
sand grains, 3473-3478; similar, only in coarser fragments and
darker gray with pinkish tinge, some fragments "off the bit" show
clear crystal faces, 3482; shale forms perhaps one-fourth of
these samples; 3 samples _____________________________________ 3473-3482
. Shale and dolomite ; several large fragments show the two intermingled in the natural state. Small rhombohedral crystals are embedded in the green shale. Sample is one half dolomite __________ 3482-3484
Shale and dolomite; shale dark green, gritty, noncalcareous; dolomite
light gray, angular. as in samples above, forms three quarters or
more of sample, 3486 ; more shale, perhaps one-third at 3491, giving darker gray aspect to sample; similar but finer, 3494; more
shale, some chips one-fourth inch in diameter, 3498; uNo cuttings
3498-3502; shale and rhombic dolomite crystals intermingled,
some flakes of impure iron ore (?) 3507; less dark shale, dolomite
pinkish, 3520-3537; finer, less shale, 3543-3552; coarser, still pinkish, more shale, a little pyrite, as in most samples of this shale,
3556-3576 ___________________________________________________ 3486-3576
Dresbach formation (435 feet thick; top 2,588 feet below sea level) :
Galesville member (54 feet thick) Probably one-half sand, in fine grains, mostly rounded and clear, a
few angular, a few frosted, 3582; sandstone, fine clear grains,
not many frosted, many angular ; very little shale or dolomite,
3587; more shale and dolomite at 3593. Mr. Bednar says "We got
(the sand) at 3582 and had 8 feet of it and then,went into another
lime shell. The last sample, marked 3593, is- another sand" _______ 3576-3593
Sandstone, many grains colorless, rounded and frosted, some broken
, and subangular, many coated with red film of iron oxide, fragments of the rock are seen to be composed of m,any of these
grains; a little dolomite in white rhombic crystals, from above;
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some green shale, fallen from above; the entire set of samples has
a distinct red-brown color; a little finer, with concreted masses of
almost flour like . grains of clear quartz and brick-red dust, at·
3581-3598 ________________________________ -------------------3600-3630
Eau Claire member (255 feet thick) Sandstone, as above, a little dolomite in rhombic crystals, and a little
shale as .above, an occasional flake of muscovite mica; more red
dust at 3625, 3632, 3655, and becoming gradually ·but ' distinctly
lighter in shade below 3655 so that below 3700 the samples have a
buff or pinkish tinge, also fewer grains are coated with iron
oxide; grains finer. at 3718. The entire deposit so far seems to be
uniform; there are. no divisions below 3570. The grains are not
so even in size as are those of the typical SailJ.t Peter, and the
broken
many of them
suggests rather_______________
firm cementa-3635-3794
samples of
_____________
_______________
tion; 29condition
Sandstone, grains rather small but irregular in size, many rounded,
some frosted, but more clear and glassy, some broken and subangular, some pinkish like rose quartz, very few grains showing
coating of iron oxide, sample has light pink tinge, es~entially like
samples described above; a few fragments of white dolomite and a
few flakes of g.reen shale; an occasional flake of muscovite mica;
a little finer and more uniform at 3808, 3814, 3885 _____________ 3801-3885
Mount Simon member (126 feet thick) Sandstone, with fragments of white dolomite and. a little green shale;
. occasional flake of muscovite mica; original fragments of rock
crush easily under a knife blade or even with the fingers _______ 3885-39l4
Sandstone, grains mostly clear or nearly so, ·mostly rounded, some
subangillar as if broken from larger pieces, a few white, grains
generally more uniform in size than in some samples above,
otherwise similar to material within the overlying three huridred
feet or so; a few pink to dark red fragments are seen to be composed of an aggregate of fine grains with red shaly cement and a
few mica flakes; the whole sample has pinkish tinge; a fe.w
small cleavage pieces of white dolomite and a few fragments of
green shale, 3920; a little more material that is coarser, making
sample less uniform, 3926, 3933, 3939, 3948, 3962, 3967; coarser
still at 3957, somewhat finer at 3972. A duplicate sample from
3926 is a concreted mass of quartz grains and red shale. This and
the fragments mentioned above probably represent fairly well the
character 10
of samples
the· original
rock. The cleaner
sands are washed
____________________
_________________
__ 3920_3972
samples;
Shale, sandy, or shaly sandstone, consists of sand grains as above with
red shale matrix, in concreted blocks, sand grains irregular in
size, shale very finely gritty. This material probably is similar
to that above except that the shale has not been washed out .of
these lower samples; 2 samples ______________________________ 3979-3991
Sandstone, many grains very fine, some a little coarser, in general
, finer than samples above 3979 but otherwise similar in color ,and
content·;
flakes of muscovite mica; 4 samples, 3997,
4002, 4006numerous
_________________________________________________
Red Clastic series, probably Middle Cambrian or earlier (penetrated 1,275
feet; top 3,023 feet below sea level) :
Sandstone, grains mostly clear, some stained reddish or pinkish, some
frosted, irregular in size, from powder to grains . one~ eighth inch
in diameter; a few crystals of dolomite, a few fragments of
green shale; a few flakes of mica; some ·samples a little finer and
more uniform; a few small hard brittle whitish to pinkish fragments are perhaps feldspar, as they show smooth cleavage faces
. and no response to acid; more red clay at 4110 and much more
at 4116, a little less at 4126-4134. These samples are very similar
to those described previously and evidently belong to the same
formation. Mr. Bednar writes: "This shale is running in streaks,
I think, and thicker in places." The presence of mica and feldspar with the quartz sand and 'shale suggests that this rock was
~

~

~

~

~3997-4011
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formed from the erosion and partial decay of granitic rock at no
great distance from here, perhaps in southern Minnesota, or on
Nemaha Island, part of the now buried ridge in eastern Nebraska;
18 samples -------------------________________ _______________ 4011-4134
Shale, dark pinkish red, finely sandy, gritty but nonca1careous, some
sand grains over one-sixteenth inch in diameter, 4143 ; many
coarser grains at 4149; fine-grained and brick-red at 4154, 4159,
4166 (this sample mostly shale); dark pinkish red, about equal
parts sand and shale, 4184; dark red sandy shale, 4216; pinkish
red finely sandy shale, 4271. Samples mostly sand, grains irregular
in size, very fine to one-sixteenth inch and over, some clear, some ,
frosted, many rounded, some broken, a few fragments probably
feldspar, a few flakes of mica, very little clay, samples pinkish,
4164 (Bag says "U feet, sand, rest shale"), 4200, 4209, 4255
(much green laminated shale caved "from about 1000 feet up"),
4234,
4244, 4254
(more pinkish shale), 4262, (some shale), 4280; 4143-4280
17 samples
__________________________________________________
(These samples evidently represent a part of the same formation as do the 18 samples previously described. There ,is no
definite change in character, though shale.is more in evidence
than in higher layers. The red color of this shale and the
character of the sand g1'ilins suggest rocks broken down under
somewhat arid conditions.)
Shale, finely sandy, dark pinkish red, similar to material above; 4287;
similar but lighter pink, 4295; still light red, sandy material
coarser, some grains over one-eighth inch in diameter and angular,
a rounded black diorite pebble one-fourth inch in diameter, 4305;
sand a little finer, 4314; very fine-textured, 4334, 4351, 4361;
slightly coarser, similar in color, 4372; more coarse sand, up to
one-sixteenth inch or over, 4381. Sample al1 sand, grains smal1,
none over one-sixteenth inch in diameter, nearly al1 clear, some
pinkish, mostly rounded, some more or less angular, a few angular
fragments of white quartz, a few flakes of mica, 4324; similar but
somewhat coarser in grain, sample pinkish from clay, 4341;
quartz fragments up to one-eighth inch in diameter, otherwise
similar, 4390 ; few grains exceeding one-sixteenth inch, enough
red clay to give pinkish color to sample, 4397. Most of the samples
contain a few flakes of green shale, some of them fine-grained and
all clay, perhaps from the Maquoketa. Other fragments are fil1ed
with the smal1 crystals of dolomite that are characteristic of the
Franconia in this prospect. 13 samples ------------------_____ -4287-4397
(These samples are alternatingly more or less sandy red
shales, which have been quite similar al1 the way below 3560
feet.)
Shale, sandy, or shaly sandstone, light red, clay matter ranges from
more than half to almost nothing; sand grains mostly colorless,
glassy, some rounded and frosted, some irregular ; fine powder
to one-sixteenth inch in diameter; 4408, 4426, 4434, 4450.
Samples mostly sand, grains similar to those iust described, a few
flat pieces of laminated micaceous fine-grained sandstone, which
doubtless supplied the flakes of clear colorless mica seen in the
loose sand; most of these samples have a pinkish tinge, due
largely to clay powder, 4415, 4441 (Bag says "sandy shale," shale
evidently washed out) , 4456; samples mostly sand, some clay, 4468,
4477; more clay at 4485, 4505.
Sand, fairly clear, as in samples above, except that some grains are
stained red, some fine brown powder imparts its color to the
samples, some white fragments of dolomite react with hot acid,
4488; sample again light pinkish like those above the previous one,
very slight reaction to hot acid, 4496; all sand" 4513, 4531, 4559,
(a grain of pyrite), 4574.
Sample~ mostly sand at 4522, 4538, 4546 (some wh,ite dolomite grains) ;
a httle more clay at 4568, 4581 ; 22 samples ---________________4408-4578
(These samples are still similar to those above. Fragments of
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shale with tiny dolomite crystals are found 'in most of the
samples and so reaction to acid may be expected in any of
them. The response to acid at 44€il, however, seems to be from
some dolomite in place. No lime was found at 4559.)
Sand, gray, grains irregular in size, one-eighth inch to flour like particles, clear and glassy, very slight reaction with acid from
white specks of dolomite which may be from shaly material from
above, as masses of shale with included dolomite crystals are
present, some fragments of pink feldspar and muscovite mica,
4585, 4591; grains finer and more uniform, brownish from iron
rust apparently, numerous flakes of mis;al some chips of finegrained greenish gray micaceous sandstone, 4594; similar, most
grains clear, some white, some pinkish, many perfect rhombohedrons of dolomite from shale above, 4599; grains fine and uniform
at 4605; reddish tinge, some concreted masses of sand and pink
clay, 4616.
Shale, pink, very finely gritty, no lime, 4621, 4624, 4628.
Sand, brownish red, grains small, mostly clear, some white, 'a little
mica, some reddish clay, 4631; similar, except that· clay makes
about one half of bulk, 4635; similar at 4638, a little lime present,
several pieces of greenish gray dolomite with some perfect
rhombohedral crystals, also some darker greenish fragments, more
laminated and with some shale, 4638; all reddish fine sand, some
lime reaction, 4662.
Shale, dark red, finely sandy, contains some lime, 4668, 4674.
Sand, dark red, very fine, mica flakes, some lime, 4671, 4677; light
pink, somewhat coarser, very little lime or clay, 4683; dark red
again, much clay, a little lime, 4686 ; gray, very fine, some brown
rust, either from iron in matrix of sandstone or from some introduced iron, a little lime, 4688; dark red, very fine, numerous flakes
of mica, strong reaction for lime, 4690; gray, fine to rather coarse,
one-sixteenth inch, some lime present, 4699, 4704; dark red with
brown rust, very fine, strong lime reaction, 4708; 25 samples ___ -4585-4708
Samples received July 13, 1932.

D:EP'l'H
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Clay, dark red, very finely sandy, no lime, corrected depth _________ _
Clay, more sandy than- above, red-brown _________________________ _
(Both of these samples give off a faint odor of sulphur on
being heated and become lighter in color, perhaps due to
oxidation of some organic matter.) ,
Sand, light brown, with small rounded grains of quartz, some clear,
. some white; a few grains are angular; some fine tan-colored
- powder may be feldspar; a few grains of muscovite mica; much
magnetic iron, which may be from the drill or may be native to
the rock; ___________________________________________________
largest grains are not over one-sixteenth inch in_
diameter
Sand, dark brown, in fine grains, many of which are angular; some
of iron oxide; some fine brown powder,
iron as_
flat fragments
,above
________________________________________
_____________
~

Clay, dark red-brown, sandy, similar in all respects to first two samples, sticky, stains fingers __________________________________ _
Sand, very dark brown, fine grains, some angular, some rounded, some
fine powder, of which the black portion is magnetic; some grains
are clear quartz, some opaque as if of other minerals, many are
iron oxide. Gives off sulphur odor ___________________________ _
Sand, similar to above, much magnetic iron in powder ____________ _
Sandstone, red, in angular grains and fragments, some clear quartz,
some white, but most grains are really fragments composed of
many fine grains; some small muscovite mica flakes ___________ _
Sandstone, red, rather soft" fine uniform grains ___________________ _
similar
to above, but sample is mostly pulverized (June_
23, 1932)
___________________________________________________
.Sandstone,
Sandstone, red, similar to above, mostly very fine red grains but some

4710
4716

4723
4730
4735

4737
4740
4745
4749
4755
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clear glassy angular quartz _____________ _____________________ _
4773
Sand, clayey, or sandy shale, red, similar to above, but in finely gritty
powder and concreted lumps; a few chips show this rock to be
similar to that above; 3 samples ___________ ________~ ____ _4797, 4800, 4803
Sandstone, bright red" fine-grained, much material that ,is a little
coarser, irregular in size, subangular to rounded, clear quartz,
white fragments perhaps chalcedony, 'muscovite flakes, pellets of
smooth red clay like pipestone, but practically no clay in matrix__
4810
Sandstone, red, similar to above, but more red clay pellets and white
granular quartz _____________ : _______ ____ _________ ___________
4814
Sandstone, 'similar to above, except that more quartz is in clear subangular grains ______________________________________________
4822
Sandstone, light red, fine-grained, grains subangular; none of the red
4829
clay pellets; might be quartzite (July 4, 1932) _____________ .:___
Sandstone, similar to above but brown in color ______________ :.'_____
4832
Sandstone, or quartzite? red, like sample at 4829 _______ .,. _________ _4834-4840
Sandstone, red, like two above; with chips of ' light blue-gray sandstone, rather soft. Probably this is what driller calls "green shale"
at this depth __________________________________________'______
4850
Sandstone, brick red, very fine-grained, numerpus mica flakes; 3 sam- '
pIes ______________________________________,____________ _4860, 4865, 4869
Sandstone, red, similar to above, but grains irregular in size, very few
clear quartz grains ; some greenish sandy shale flakes; some con4874
, creted masses of very fine light red sand or shale ______________
Sandstone, brick red, very fine like that at 4860--4869; 2 samples ___ _4880--4885
Sandstone, light red or brown, rather fine gr.ains ranging from pow!ier
, to one-sixteenth inch in diameter, ;tngular 't o subangular, clear
4890
quartz, also some opaque fragments; muscovite mica ___________
(This sample looks much like those above 4670 that were
called quartzite, Very little clay' is pr~sent in the samples
from 4880 and 4885. Nearly. all of the sample is sand, a good
deal of it in very fine grains.) ,
Sam-pIes received October 6, 1932.

DEPTH
FJ.>J.>T

IN

Sand, or sandstone, ,brown, grains small, subangular, mostly clear and
glassy, some reddish; brown color of sample is due to some dark
clay matter. Some muscovite mica in flake,S'up to one-eighth inch
in diameter. One small fragment of rock is a brownish red sandstone _______ ~----------------------------------- - ---------__
4890
(This sample is from the same depth as the last one in the
previous shipment; which is much brighter reddish. Possibly
this was a washed sample, as the one just received is more
reddish after being washed.)
Sandstone, similar to that above, with addition of several thin flakes
of magnetic iron, which seem too brittle to be met;tllic, from tools,
4895 and 4900; lighter pinkish br,own at 4904; more reddish at
4908; darker red at 4912 and 4916 and 'with many flakes of iron,
some of them more than half an inch long; six samples ______ _4895-4916
Sandstone, light reddish or brownish, very similar to the first samples
at 4890·; numerous flakes of muscovite mica; a few pieces of iron
4923 '
as in samples above; perhaps washed __________________ ___'____
Sandstone, in very fine grains, dark brown, similar to that about 4900,
, some flakes of iron; a small fragment is composed of fine grains
of ,sand and is' finely laminated. ' The dark color of the sample is
due to red-brown clay. White limy shale in fine powder _______
4930
Sandstone, or quartzite, light reddi~h, many angular fragments of
glassy quartz, appear as if btoken 'from the mass, some grains are
subrounded; some mica flakes. This sample appears more like
typical quartzite than do most of those immediately above. It
resembles
that from 4923,
and.:.__________________________
like that one it may have______
been
_____
4936
washed
_______________
~

Shale; brownish, very finely gritty, with numerous small white masses
, which are limy, soft and even more · fine~grained than the brown-
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ish part. The driller describes this as "chalk white shale, did not
test for lime." The brownish material is not limy. Some mica __ -4936-4941
Shale, white, exceedingly fine-grained, responds readily to acid, showing a large percentage of lime, but with much residue. Described
by the driller as "white shale, .or chalk, white, shaly" _________ -4936-4941
Shale, dark red-brown, fine-textured, concreted into lumps. After
being washed the sample shows some fine grains of sand, some
clear, some red, also small fragments of red sandstone, not hard
enough to be quartzite; a small green fragment that looks like .
shale with specks of pyrite; white limy shale at 4941; 2 samples_-4941-4947
Sandstone, dark red-brown, without enough clay to bind the sand together. Grains very small and uniform, stained red. Several large
fragments show the rock to be a fine- and uniform-grained dark
red · sandstone with fine mica flakes on the bedding planes and
some greenish shaly patches; 2 samples _______________________ 4953-4959
Shale, dark brown with shade of reddish, in concreted lumps, much
very fine sand; some fragments of gray rather soft sandstone
and one of dark red shale with smooth feel. A few flakes of
magnetic iron similar to that from 4895-4930 ________________ _
4964
Sandstone, red-brown, composed of very fine red sand grains with
enough
clay to form
some lumps. Several flakes of red shale with_ .
green patches
______________________________________________
4969
Sandstone, dark red, mostly fine red sand grains with some clear ones;
many small fragments of dark red sandstone, also some· large
chips of dark red, very fine-grained sandy shale ______________ _
Shale, dark red-brown, similar to that at 4964 _________ ~ _________ _
Sandstone, dark red, grains fine, but irregular in ~ize, mostly rounded,
mostly red, some clear; a number of fragments of dark red fine
sandstone, some shaly. White limy shale __________ '- ___________ .
Sandstone,
dark reddish brown, very fine-grained and uniform, some_
clay' _______________________________________________________

4975
4978
4982

4985
Shale, similar to sample above but with more clay, samples have a
.
gritty feel from fine sand; washing this material reduces it greatly
but leaves a residue of very fine red sand; 4 samples _________ -4991-5004
(Very few of these samples from 4890-5004 have the characteristic quality of quartzite - the breaking through the
grains rather than around them. Most of the sands seem to
be Hom sandstone of average hardness; some samples are clay
shales - all strongly stained red by iron. No trace of lime
was found ' except in the concreted masses of white shaly
powder in the samples from 4930, 4941 and 4982 and in the
sample of white shale from 4936-4941.)
Shale, dark reddish brown, very fine-grained, a few small specks of
mica; similar to samples above; 4 samples ____________________ 5009-5023
Sandstone, dark red-brown, grains fine but irregular, some rounded,
many subangular, mostly dark red, some clear. Some fragments
of dark red fine-grained sandstone; some small specks of mica.
Sample marked "washed" __________________________________ _
5029
Shale, black, very finely gritty, concreted into lumps; gives off distinct sulphur odor when heated slightly and turns brown on further heating, while light cqlored fumes are driven off. On digestion
with ether a yellowish greasy scum remains on the dish. This
will burn in the flame. After being washed the residue is fine red
sand, like that above. The samples appear to be similar to those
above except that they may have been stained by oil from the
drilling machinery or some such means; 2 samples ______________ 5034-5039
Sandstone or shale, dark brown, very fine-grained, similar to sample
above except that it has a larger percentage of sand and is not
black. Gives off a slight sulphur odor when heated. Residue after
washing
is very fine
red-brown sand. Lower sample contains more5044-5055
clay;
3 samples
______________________________________________
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Samples taken from 5055 to 5150 feet deep, sent November 24, 1932.

Dr,:PTH
IN Fr,:r,:'l'

Grains of quartz mica, probably metallic iron, and some brownish
shale. Most of the sample is attracted by the magnet. Sample bag
says Hcavings off walls after standing a month" _______________
5055
Shale, dark brown with reddish tint. Some flakes of mica, some
metallic iron and some iron oxide, also a little very fine quartz __ 5060-5065
Shale,
reddish
brown, a little metallic iron and iron oxide, flakes of 5070-5093
________________________________________________________
mica
Shale, light reddish brown, similar to samples above _______________ 5098-5ll3
Shale, light reddish brown, similar to samples above ______________ 5ll7-5122
Shale,
brown, some metallic iron and iron oxide similar5125-5129
to light
abovereddish
____________________________________________________
Shale, light reddish brown, like that between 5117 and 5122 feet.
Minerals similar to those in other samples _____________________
5134
Shale, light reddish brown like that between 5070 and 5093 feet.
5140
Similar to samples above ____________________________________
Shale,
reddish
like that of several beds above. Minerals 5145-5150
likelight
those
above brown,
_____________________________________________
Samples from Clarinda Prospect. Received May 19, 1933.
Depth of samples, 5150 to 5250 feet.

Dr,:PTH
IN F~'l'

Shale, very fine texture, reddish brown, ocher-like, very little metallic
iron, a few mica flakes, mostly fine quartz grains; three samples_5156-5164
5173
Shale, similar to samples above but a little more coarsely sandy ______
Shale,
similar to___________________________________________________
sample above but finer, like those from 5156-5164; 5175-5184
3 samples
Shale, similar to three samples above, but very slightly coarser ______
5186
Shale, similar to above, but slightly finer _________________________
5189
Shale, a little finer than sample above, a l1umber of white mica specks
5194
Quartz sand, mostly c1earfragmental quartz, with enough iron rust to
give reddish color to the sample, som~ black magnetic iron, some
whitish soft fragments, may be kaolin, some mica flakes ________ _
5201
Sand, similar to sample above, except for smaller amount of black
iron and absence of white kaolin? __________________________ _
5206
Sand, grayish, otherwise like sample above; a few fragments of shale,
mostly___________________________________________________
very fine, with thin films of mica flakes, at 5212; 5212-5217
2red,
samples
Sand, reddish, mostly quartz, some rusted, much mica' in small flakes
5220
Sand,green,
similar
above sample,
some flakes of shaly .material, grayish
finetotexture
___________________________________________
5222
Sand, reddish gray, similar to samples above _______________________
5226
Sand, similar to sample above but more grayish; two samples ___ ~ __ 5234_5236
Sand, dark brownish gray, very fine and uniform grains, much mica,
as in all the samples from 5201 down _________________________ _
5240
Sand, dark reddish brown, with gray tinge, somewhat coarser than
sample above. Several slabs of greenish gray rock, micaceous,
schistose, very fine texture, as if it were an altered shale ______ _
5244
Sand,
brownish
gray,
fine and uniform texture, otherwise similar to.
samples
above
______________________________________________
_
5248
Sand, brownish gray with red tinge, grains rather coarse and irregular,
minerals about same as in all samples below 5201 - quartz, mica,
iron rust, some black material that is not magnetic ___________ _
5250
All the samples from 5201 feet are quite similar and evidently
belong to the same kind of rock. They have the appearance
of a decayed granite, although no feldspar was noted.)

Driller's Log, Wilson No.1 Q,il Prospect.
Soil __________________________________________________ _
Sand and gravel, lots of water ________________________ _

THICKNr,:SS Dr,:P'l'H
IN Fr,:r,:'l' IN FEr,:'l'
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Limestone ____________________________________________ _
tf~~ito~~r~_===========================================
Shale, dark ___________________________________________ _
Shale" ,light __________________________________________ _
tf~~i~~~~e_============================================
'
Shale, gray_________________________________
___________________________'_______________
Limestone
,___________ __
Coal and shale (inferior coal) _________________________ _
tf~~e~t;~~h~_=========================================~=
, Shale,
____________________________________________
Shale, black
calcareous
_____________________________________ _"
Limestone
Shale,. ,dark____________________________________________
__________________________________________ .,.
Limestone
_______________________________________
______
Shale ,______________ _________ _______________________
Limestone
__________________
,____________________________',
Shale,
gray
and
black
_________________________________
Limestone ____________________________________________ _
, tf~~~to~~:kwhit;-====:=================================
Shale, light ____________________________________ :. _____ _
~

~

~

~

Shale, ~r~~~===,================,
dark, sandy ____________________
________
f~!~:
================:=======
Limestone
and ________________________________________
shale, broken ________
.:. _________ :_______ __~'
Shale,
brown
~

i __

~ ----

Limestone
________________________
'______________________
Sand,
water
salty
____________________________________
Shale, black __________________________________________ _
Shale; blue ____________________________________________
Shale,·
brown
________________________________________
__
Shale,
blue
________
,
________________
__________________
Shale, white _________________________________________ _
Limestone,
white, hard
broken_____________________
_____________________________
Limestone,
'_____________'
Shale,
dark white,
___________________________________________
___ '- _________________________________
,Limestone,
Shale" whiteblack
______________
__________________________ __
hard
(white
to_______________________________
gray to black to brown) _____ __
Shale,
light
and
sticky
"\ :.Limestone,
Shale, light and sticky ________________________________ _
~~~I~~tli;htW~~~~-======================:===============
Limestone,
white
_______________________________'______ __
Shale,.
dark____________________________________________
__________________________________________
Limestone
_
tf~~~to~~:\hit;-========='=============================
tf~~e~to~~:~h~~-=======================================
Shale, white________
________________
,__________________________ __
Limestone
___________________________________
Shale; dark
__________ --------------------------------Shale,
lightwhite
'__________________________
,________________ __
Limestone,
_____________________________________
Shale, light __________________________________________ _
Shale, light
brownblueand______________________
red ________________________________
Shale,
_.:______________ __
~

~

~

: 8~~le,_~~~~_======================:=====================

,6
2
3
4
3
3

,5

' 19

'10

3 '
11

8

'38

4

6

10
5
1
6

·8
28
16
4
8

14
70
20

9
7

19
10
12

8
4
4

31

1
2

4
11

7
4

15
11

5
6

4
10
14
36
4

30
8

18
12
14
10
10
10
12
23
10
3

5

25-31
31-33
33-36
36-40
40-43
43-46
46-51
51-70
70-S0
80-S3
83-94
94-102
102-140
140-144
144-150
150-160
160-165
165-166
166-172
172-180
180-208
208--224
224-228
228--236
236-250
250-320
320-340
340-349
349-356
356-375
375-385
385-397
397-405
405-409
409-413
413-444
444-445
445-447
447-451
451-462
462-469
469-473
473-488
488-499
499-504
504-510
510-514
514-524
524-538
538--574
574-578
578--608
608--616
616-634
634-646
646-660
660-670
670-680
680-690
690-702
702-725
725-735
735-738
738--743
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Linlestone ____________________________________________ _
Shale ______________________________ ___ ______
Linlestone, hard ____________________________ _.________ _
Shale, black ____________________________________ ______ _
Shale, blue ______ _____________________________________ _
Linlestone, white _____________________________________ _
Shale, light gray _____________________________________ _
Shale, calcareous and also dark ______________ _________ _
enough.__________________________
to drill with) ____ ~ ------------Linlestone
Shale, light(water
___________
.___ __ _ .
Shale, dark __________________________________________ _
Linlestone, white _____________________________________ _
Shale, light to dark ___________ ___ ___________ __________ _
Sand, water salty ____________________________________ _
Shale, white _______________________ ___ ______-"_________ _
~- -------

Shale, darkarenaceous,
----------------------7-------------------Linlestone,
soft _________ ___ _________ __ _____ _
Shale, light ___________________________________________ _
Coal (very inferior) ___ ~ _____________________________ _
Shale, dark ____________________________ __ ___________ _
Sand, water (break in the Oliddle) ___________________ -' __
Shale, dark ________ __ _______ ________________ _________ _
Linle shell ___________________________________________ _
Shale, black _______________ _ _________________________ _
Linle shell ____._______________________________________ _
Shale, dark __________---------------------'-----------Shale, arenaceous, light _____ _______ -' ___________________ _
Coal ________________________________________________ _
Shale, dark ______________________________ ___ :. ________ _
Sand, water (show of oil in top of sand) ______________ _
Shale, black ________________ ____________ __________ ___ _
Sand,. water ___________________ __ _____________________ _
Shale, brown _________________________________ _______ _
Sand, water __________________________________________ _
Sand, water __________________________________________ _
Linlestone, gypSUol, sand and dark shale ______________ _
Shale and pyrites ___________ __ ____ _______ ___________ __
~

~

~

~~~1~~sb~~c1r~~-========================================

Shale, dark ___ ______________________________________ _
Linlestone, arenaceous _________________________________ .
~

tf~~;t;~~h~_=========:::===:=======================~=:

-Sandstone, fresh water ________________________________ _
Brown Iinle flint (salt water) _________________________ _
Shale, sandstone, broken linlestone ______________ _______ _
___________________________________________ _
Linlestone, streaked with sandy shale ______ _____________ _
Linlestone, brown ____________________________________ _
Linlestone, gray, very fine, drills like sand _______________ _
Linlestone, coarse _____________________________________ _
Linlestone, hard ______________________________________ _
Linlestone, c6arse _____________________________________ -'
Shale, hard, gray ___________ _________________________ _
Linlestone, hard ______________________________ ___ _____ _
Shale Olixed with streaks of linlestone _________________ _
Linlestone, fine and very hard __________________________ _
Shale, brown ____________.____________________________ .__
Linlestone, very fine _____________________ ____________ _
Linlestone, coarse ____________________________________ _
Linlestone, streaks of shale ___________________________ _
Limestone, hard _______________ .:. ______________________ _
Shale, black, Olixed with Iinle shells ___________________ _
Shale, red ____________________________________________ :.
LiOl~stone

~
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74J:-745
2
745-747
8
747.:.755
25
755.,.780
5
780-785
17
785.:..802
20
802.:..822
8
822.:..830
22
830.:..852
53
852-905
7
905-912
6
912-918
77
918-995
25
995-1020
14
1020-1034
4
1034-1038
4
1038-1042
2
1042-1044
13.
1044-1057
188
1057-'-1245
15
12451-1260
65
1260-1325
2
1325~1327
64
1327-1391
1
1391-'-1392
18
'1392-'-1410
101410-'-1420
2
1420-1422
13
1422-1435
42
1435-'-1477
2
1477-'-1479
3
1479-1482
2
1482..:.1484
46
1484-J..1530
5
1530-1535
30
1535.!.1565
10
1565-'1575
15
1575-'1590
5
1590-1595
15
1595-'-1610
64
161 ()"!'1674
4
1674-1678
1678-'-1680
2
20
1680.!.1700
32
1700.!.1732
1 . 1732-'-1733
2
1733-'1735
3
1735-'-1738
12
1738-U750
40
175()":'1790
11
179()...:.1801
4
1801-1805
26
1805-'1831
4
1831...:.1835
2
1835-11837
8
1837...:1845
53
1845"':'1898'
2
1898-1900
14
190()"':'1914
5
1914-'-1919
2
1919-1921
13
1921-'-1934
36
1934-1970
1
197()":'1971
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Limestone ____________________________________________ _
Shale, a trifle more red than above _____ _______________ _
Limestone, gray, hard ________________________________ _
Shale, hard, grayish blue _____________________________ _
Shale, blue ___________________________________________ _
Limestone, gray, hard, very fine _______________________ _
Limestone, blue, hard, coarse, mixed with gray and brown
Limestone, coarse, hard, blue _________________________ _
Limestone and gypsum ________________________________ _
Limestone, very hard, gray ___________________________ _
Limestone, fine, brown ________________________________ _
Shale _______________________________________________ _
Limestone, coarse, brown ______________________________ _
Limestone, arenaceous, gray and brown ________________ _
Limestone, fine, gray and brown _______________________ _
Sand and limestone, light gray _____________________ . .: ___ .
Limestone, arenaceous, dark brown ____________________ _
Limestone, dark brown, fine ___________________________ _
Dolomite, brown, fine lime _____________________________ _
Limestone, coarse, brown ______ :. ______________________ _
Limestone, coarse, brown, streaked with blue shale ______ _
Limestone, brown, coarse to fine _______________________ _
Limestone, white; shale, green __________________________ .
Limestone, fine, brown ________________________________ _
Limestone, medium dark gray, chalky, floats ___________ _
Limestone, gray, sharp, fine ___________________________ _
Limestone, white, chalky, hard to catch ________________ _
Limestone, chalky, some gypsum c:uttings hard to catch,
strong smell of gas ______________________________ _
Limestone, coarse, brown _____________________________ _
Limestone, fine, dark gray _______________________ _____ _
Limestone, fine, light gray ____________________________ _
Limestone, coarse, hard, gray __________________________ _
Limestone, fine, light gray ____________________________ _
Limestone, fine, medium light gray _____________________ _
. Limestone, dark, coarse grain _________________________ _
Shale, bluish green, not compact, cavy _________________ _
Shale and limestone, dark and light gray and white, some
gypsum and pyrite, cavy ___________________________ _
Limestone, dolomitic, fine-grained, gray ________________ _
Limestone, dark gray" very coarse grain ________ .:. ______ _
Limestone, light gray, very fine ________________________ _
Limestone, arenaceous, medium coarse _________________ _
Limestone, brown, dark _______________________________ _
Limestone, dark gray, fine ____ .,. ________________________ _
Limestone, light gray, fine-g~ained _____________________ _
Gypsum, white, hard, sticky drilling ____________________ _
Limestone, coarse, hard, flinty _________________________ _
Limestone, with gypsum, white _______ .:. _________________ _
Crevice ______________________________________________ _
Limestone with asphalt ________________________________ _
Limestone, coarse, white ______________________________ _
Limestone, coarse, light gray __________________________ _
Limestone, dark gray, fine _____________________________ _
Limestone, coarse, brown ______________________________ _
Shale, brown _________________________________________ _
Chert and silica _______________________________________ .
Dolomite __________________________________________ _
Limestone, brown _____ .:: _____ -" _________________________ _
Limestone, gray ______________________________________ _
Limestone, brown _____________________________________ _
Limestone, dark gray turning to blue, very fine grain ____ _
;Limestone, brown, me\lium-grained ____________________ _
Shale, blue _________ _______________________________ _
~_~

2
6
17
4
3
18
9
4
5
23
6

1971-1973
1973-1979
197~1996

8
,21
18
6
19
26
58
18
4
25
5
32
83
15
10

1996-2000
2000-2003
2003-2021
2021-2030
2030-2034
2034-2039
2039-2062
2062-2068
2068-2077
2077-2085
2085-2106
2106-:-2124
2124-2130
2130-2149
2149-2175
2175-2233
2233-2251
2251-2255
2255-2280
2280-2285
2285-2317
2317-2400
2400-2415
2415-2425

19
16
29
7
4
50
5
5
5

2425-2444
2444-2460
2460-2489
2489-24%
2496-2500
2500-2550
2550-2555
2555-2560
2560-2565

9

8
55
12
4
4
28
44

10
3
12
1
1
4
19'

• 25
30
15
10
10

2
28
20
8
27
35
2

I

2565-2573
2573-2628
2628-2640
2640-2644
2644-2648
2648-2676
2676-2720
2720-2730
2730-2733
2733-2745
2745-2746
2746-2747
2747-2751
2751-2770
2770-2795
2795-2825
2825-2840
2840-2850
2850-2860
2860-2862
2862-2890
2890--2910
2910-2918
2918-2945
2945-2980
2980-2982
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Limestone, white, coarse, water _______________________ _
Limestone, brown, coarse ______________________________ _
Sa,ndstone, fine, gray, much water '- ____________________ _
Shale, gray __________________________ ________________ _
Limestone, brown, and gy'psum, fine ____________________ _
Sandstone, fine, gray, salty ____________________________ _
Dolomite and gypsum, 'w ater ___________________________ _
Sandstone, very fine, water ___________________________ _
Dolomite, gray, fine _______ __________________________ _
Dolomite, gray ___________________________________ ----Limestone, brown; dolomite, fine ______________________ _
Dolomite, solid, brown, medium ____________________ ~- -Dolomite, light gray and fine __________________________ _
Sand, white, medium to fine __________________________ _
Dolomite, dark and fine
_____________________________ _
Dolomite, light and fine _______ .: _______________________ _
Dolomite, light, coarse ________________________________ _
Dolomite, red-brown, fine __________________ :.. _________ .:. _
Shale, black, oil showing ______________________________ _
Sand, brown, oil showing _____________________________ _
Dolomite, white and gypsum __________ ________________ _
Sand, brown, broken, and lime ________________________ _
Limestone; brown _____________________________________ _
Limestone,
gray, some gypsum, fine as _flour
(no cuttings),_
hard _________________________
_________________
~

~

_~

Dolomite, gray, fine and hard __________________ ~ ______ _
Limestone, gray, coarse _______________________________ _
Limestone, gray ______________________________________ _
Dolomite, gray _______________________________________ _
Limestone and shale, green-gray, fine to medium _________ _
Shale, and granite, brown _____________________________ _
Limestone and shale __________________________________ _
Limestone and shale, green ___________________________ _
Limestone and shale, white and green ___________________ _
Limestone, brown; shale, green ______________________ _
Limestone, gray; shale, green __________________________ _
Limesto~e, gray; .shale, green; some dolomite and gypsum,
medium __________________________________________ _
gray; shale, green; some dolomite ____________ '
Limestone, ____________________________________________
Sandstone
Limestone, gray; gas showing __________________________.
Sandstone, white, coarse _______________________________ _
Sandstone, coarse, brown ______________________________ _
Sandstone, red, coarse _________________________________ _
Shale, red ____________________________________________ _
Sandstone, glassy, reddish brown __________________'____ _
Shale, arenaceous, red, fine ____________________________ _
Sandstone, red, some silica, fine streaks of red shale and
_______
~----------------------------------gypsum gray
Limestone,
________
.: ___________________________ _
Sandstone, red, coarse, and lime shells _________________ _
Limestone,
arenaceous,
white and brown, fine to coarse to_
fine, siliceous
_____________________________________
Same as above with strips of red shale _________________ _
Shale, arenaceous, red; sand, reddish brown, thin layers of
shale. Silica in quartzites at times, medium and coarse,
changeable, thin lime shells between _______________ _
Sand, reddish, thin layers of red shale, silica in quartzite,
cuttings fine at times, medium, then coarse, lime shells
now ,and then _______________________________ -----Shale, reddish brown, hard ____________________ --------Sandstone, red; shale _________________________________ _
Shale, red ______________________________________ '______ _
,Sandstone, red, strips of red shale, sand predominates ____ _

8
9
26
2
9
5
9
5
3
42
24
6
10
25
15
39
56
1
'4
30
7
5
38

2982-2990
2990-2999
2999-3025
3025-3027
3027-3036
3036-3041
3041-3050
3050-3055
3055-3058
3058-3100
3100-3124
3124-3130
3130-3140
3140-3165
3165-3180
3180-3219
3219-3275
3275-3276
3276-3280
3280--3310
3310-3317
3317-3322
3322-3360

50
37
1
4
13
3
2
13
12
20
8
12

3360-3410
3410-3447
3447-3448
3448-3452
3452-3465
3465-3468
3468-3470
3470-3483
3483-3495
3495-3515
3515-3523
3523-3535

10
15
8
2
3
4
3
3
10
7

3535-3545
3545-3560
3560-3568
3568-3570
3570-3573
3573-3577
3577-3580
3580-3583
3583-3593
3593-3600

116
4
35

3600-3716
3716-3720
3720-3755

30
100

3755-3785
3785-3885

123

3885-4008

106
48
58
40
5

4008-4114
. 4114-4162
4162-4220
4220-4260
4260-4265
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Shale;
red, some
pretty sandy, broken sand both fine and_
. coarse
___________________________________________
Sandstone, red, medium ______________________________ _
Shale,. red; sandstone, broken _____ ~ ___________________ _
Sandstone, red, fine ___________________________________ _
LiIl?-estone, arenaceous, brown, very hard _______________ _
· Shale,- red; sandstone _________________________________ _
Limestone and doloIl!ite, sharp _______________________ _
red; sand _____________________________________ _
Shale, arenaceous, red _________________________________ _
an.d r~d shale,
dries to reddish brown, silica pre-_
Sanddommatmg
_______________________________________
.

Shal~

Shale; red and muddy; limestone, arenaceous, brown, very
fine, cuttings .heavy and settle fast _________________ _
Shale, red ____________________________________________ _
· Limestone, arenaceous, but light, drills awfully hard ____ _
Shale and limestone, red, cuts ·very fine; shale consist's of
'. . a· green-blue and bright red, and is dolomitic ________ _
· Sandstone, white ______________________________________ .
· Limestone,
brown
and gray, responds to cold acid, and drills_
_________________________________________
very fine
Limestone, sandy and black ___________________________ _
Set 4,708 feet of 5 3/16 casing and shut out all
water at this point. Bailed the hole dry and now
carrying an absolutely dry hole. Dumping water to
drill with.
·Sand,
· brown,
oil showing black and heavy appearances of_
, qead
oil __________________________________________
S:ands'tone, gray ___________________________ ------------Sand, ' brown, fine-grained _____________________________ _
Shale; sandy with hard drilling shells every few feet, brown
" to an almost red color _____________________________ _
Sandstone, light brown ________________________________ _
Shale and sandstone, reddish brown ____________________ _
Shale, arenaceous, red, vat;iegated with green shale ______ _
'Shale, arenaceous, light reddish brown _________________ _
- ,Sandstone, .thin strips of shale, brown _________________ _
Shale; brown __________________ ______________________ _
Shale; arenaceous, brown ______________________________ _
Shale; arenaceous, light brown ________________________ _
Chalk, white shaly ____________________________________ _
Shale, arenaceous, brown ______________________________ _
Chalk, limestone, white _______________________________ _
Shale, and sandstone, 'brown __________________________ _
Shale, arenaceous, dark brown to dark gray ____________ _
Shale, brown and blackish gray ________________________ _
Some of the brown shales carry a conglomerate
or different colors of shales, namely white, brown,
green to blue, and red.
~

35
6
114
40
3
63
2
35
2

426~300
43~306

4306-4420
4420-4460

4460-4463
4463-4526
4526-4528
4528-4563
4563-4565

35

4565-4600

28
2
4

4600-4628

6
28

4634-4640
4640-4668

2
38

4668-4670

8
7
15

4708-4716
4716-4723
4723-4738

91
11
4
6
35
5
5
28
13
5
35
4
30
40
5'

4738-4829
4829-4840

4628-4630

4630-4634

4670-4708

4840-4844

4844-4850
4850-4885
488~890

4890-4895

4895-4923
4923-4936
4936-4941
4941-4976
4976-4980
4980-5010
5010-5050
5050-5055

Notes. - The Mississippian shows normal facies in this wellchiefly limestone with some shale in the Osage and Meramec series;
it is' mostly shale with some limestone in the Kinderhook series. The
same is true of the Devonian system, which is m9stly limestone with
some shale. The Silurian seems to be a unit and to belong to the Niagaran series. 'It is nearly all dolomite, with some shale. Some microfossils seem to be chanicteristic of the 'formations in which they occur. In
this prospect the Maquoketa shale is rather thinner than typical. The
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Galena is typical in thickness and character. The Decorah is very distinctive; petroleum is very easily distinguishable. Evidently the Platteville is absent at this location. The Saint Peter is persistent, though not
thick. It is followed by the three members of the Prairie du Chien in
order, with about the usual thickness. The persistence of thin members
across the state is r"emarkable. The Maquoketa is a good example; it is
thinner than at Fort Dodge, where it is 300 feet thick, or at Sac City,
where it is 70 feet thick. The dip of the beds is well shown between Sac
City, where the Saint Peter is 246 feet below sea level, and Clarinda,
where it is 2,004 feet below sea level- a drop of 1,760 feet in 120
miles to the south. At Fort Dodge, 40 miles farther east, the strata are
at the lowest level for this latitude - 400 feet below sea level.
The recent classification of the Cambrian makes the Trempealeau
a formation and makes the Jordan, Lodi, and St. Lawrence members.
The Jordan is rather thin at Clarinda and not so typical as at some
places; it consists of sandstorie with some dolomite. The Lodi is
usually shaly, but here it is mainly dolomite.
The drill entered the Upper Cambrian at a depth of 3,345 feet. So
far as these studies determine, the base of the Upper Cambrian lies
4,011 feet below the surface - 3,023 feet below sea level. All drilling
below this point to the bottom of the hole at 5,286 feet was in the Red
Clastics, probably of Middle Cambrian age - of course far below any
possibility of oil or gas and getting farther with every added foot.

INDEX
A
Analyses of water, 340, 370, 371, 380
Ankeny, Polk Co., well near, 389
Archibald, E. C., well drilled by, 370
B

Bartow, Dr. Edward, opinion of, on
water, 339
Baumeister, Mr., well o£; 376
Becker, J . J., samples by, 376; wells
drilled by, 361, 383, 385, 391, 393
Bellevue, wells at, 316
Berry well, 384
Blackford, C., wells drilled by, 364Bragieton, Chas. W., well of, 361
Buhle, Merlyn, record furnished by, 385
Burlington, well near, 389
.

c

F
Farnhamville, well at, 372
Fitch farm, well at, 389
Ford, E. A., well drilled by, 376
Fort Dodge, wells at, Charon, 385; No.
9, 372; No. 11, 373; No. 12, 374 ; test
hole, 373; well near, 392
Fort Dodge, Des Moines & Southern Ry.,
well of, 375
Fraser, well at, 375
Fulton, Ill., well at, 323
G
Galena-Platteville, relations, 336
Garfield, well at, 376
Garner, well at, 376
Glenwood formation, relations, 335;
thickness of, 349
Green, Howard R., well system by, 350,
352, 355

Calcilutite, 353
Cambrian, in New London well, 337
H
Cedar River, preglacial valley, 357
, Harper, well at, 324
Charon, Louis, well of, 385
Chicago & Northwestern Ry. Co., wells Henkel well, 390
of, 370, 382
.
I
Christensen Bros., oil prospect on farm
Independence shales, composition, 353 ;
of, 385
geologic horizon of, 352
Clarinda, oil p'rospect well near, 398;
Industry, well near, 391
description, 398; record of strata, 399;
driller's log 413; character of strata, Iowa Canning Co., well of, 346
Iowa's First Oil Developing Co., well of,
418
398
Clear Lake State Park, well at, 394
Coal prospect well, 394
K
Cole, W. S., well drilled by, 363
Keosauqua,
well
at,
329
Continental Construction Co., well of,
324
L
D
Dallas Center, well at, 369'
Dayton, well at, 321
Decker, Jacob, & Sons, well of, 378
Des Moines County Asylum well, 389
Des Moines Dairy Farm, well of, 389
Dolliver State Park, well at, 395

E
Eagle Grove, well at, 370
Estherville, well at, 371
Everhart, C. C., data furnished by, 363

Lacey-Keosauqua State Park, well at, 396
Larson well, 391
Lisbon, well at, 377
Logan, Chas., well of, 364

M
Madden, A. L., oil prospect drilled by, '
381
Mason City, wells at, city, 377; Decker,
378
May tag, E. H ., well of, 343
McCutcheon, F. S., welis drilled by, 369,
372, 380, 394, 396, 398
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Mitchellville, well at, 379; well near, 392
Moline Oil & Gas Coo, well of, 385
Moravia, well at, 380
Moville, wells near, 364Muscatine, oil prospect well, 381; well
near, 363
N
New London, well at, 330
New Sharon, well at, 337
Newton, well at, 343
Nixon, Ao, well of, 363
Nolan, Charles Do, well drilled by, 345

o
Oil prospect wells, Clarinda, 398; Moline,
385; Muscatine, 381
Osborn, Wo Go, data furnished by, 329
Ottumwa, well near, 390
p

Palisades-Kepler State Park, well at, 345
Pammel State Park, well at, 397
Persia, well at, 381
Pictured Rocks, McGregor, 320
Prairie du Chien formation, thickness, 336
0

R
Rasmussen, Co, & Sons, well drilled by,
354
Redding, well near, 384
Reilly, Anna, well of, 392
Rose, Go H o & Son, oil prospect drilled
by, 398; well drilled by, 384
Rush Lake State Park, well at, 398
S
Sac City, well at, 346
Saint Peter formation, relations, 335, 336
Schenk, Eo Eo, data furnished by, 359
Scripps, John, well of, 393
Sewell Well Coo, well drilled by, 324

Shearard, So, well drilled by, 363
Shellsburg, well at, 350
Stevens, Roy Eo, well data furnished by,
390
Stockport, well near, 363
Strata, Iowa, general section of, facing
316
Stratford, wells at, 382
Sutherland, well at, 354

T
Thorpe Broso Well Coo, wells drilled by,
321, 330, 337, 343, 346, 355, 358, 360,
371-379, 382, 389, 392, 396
Thwaites, Fo To, record furnished by, 323
'Titu's-Merrill well, 363
Training School for Girls, well of, 379
U
Unconformity, in Upper Mississippi val.,·f
ley, 320
U o So Bureau of Fisheries, well of, 316

V
Varner, Co W o, wells drilled by, 316, 329,
350
Vinton, well at, 354

W
Water, analyses of, 340, 370, 371, 380;
qualities of, 338 ff
Waverly, well at, 358
Wells, geological information furnished
by, 315
West· Point, well at, 360
WHO Radio Station, well of, 392
Williams, well at, 383
Winterset, coal prospect well near, 394
Woodbury County, farm wells in, 363
Wright, Frank, well of, 364
Wright, Jo Ho, well of, 364
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The upward trend in mineral production, which seemed so promising in 1928, had flattened out considerably in 1929, and a disappointing downward trend began .in 1930. Production during 1928 had increased more than two million dollars worth over that of 1927, but
production in 1929 increased only a, few hundred thousand dollars
above that of 1928, and that for 1930 was more than two million dollars less than that for 1929. Table I will make clear the comparative
conditions in Iowa during 1928, 1929, and 1930.
From 1928 to 1929 there was a decrease of about a million dollars
in the value of cement shipments, a decline of about $700,000 in the
value of gypsum sold, and a decline of nearly $200,000 in the value of
limestone and lime produced. On the other hand, in the same period,
clay wares increased in value about $740,000, coal nearly $1,500,000,
and sand and gravel over $100,000.
From 1929 to 1930, as just stated, production decreased about two
and a half million dollars. The value of the cement shipped increased
more than $300,000, limestone and lime nearly $300,000, and sand and
gravel over $300,000. .The decrease was in clay wares, coal, and gypsum, and these decreases were too great to be offset by the increases in
other materials.
These conditions in Iowa were reflected in mineral industries the
nation over. From 1928 to 1929 production increased a few hundred
• Statistics are collected by the U. S. Bureau of Mines, co·operating with the Iowa Geological
Survey, except in the case of Clay Wares, which are gathered by the Bureau of the Census.

~

TABLE I

~

Mineral Production in Iowa in 1928, 1929; and 1930

-

-

1929

1928

Product
Cement ___________
Clay· wares _______ .
CoaL _____________
Gypsum __________ .
Limestone and lime.
Sand and graveL __

Unit
bbl
ton
ton
ton
ton

Producers
--655
222
7
35
80

Quantity

6,880,731
3,683,635
719,736
1,666,270
3,423,619

Value

$10,734,838
5,048,774
10,525,000
5,355,214
1,742,252
2,094,955
$35,501,033

Producers

Quantity

6
42
201
8
41
80

6,586,111
4,241,069
670,.203
1,625,000
4,043,609

Z
ttl

~

1930

..
Value

$9,781,159
5,791,175
11,948,000
4,668,856
1,560,066
2,211,752
$35,961;008

'i:!

Producers

Quantity

6

7,035,252

233
8
43
76

Value

$10,107,584
4,713,448 (a)
3,892,571 . 10,385,000
458,992
3,741,319
1,814,291
1,850,832
4,333,737
2,546,337
$33,344,520

(a) The total clay figures given f6r -I929 are those published by the Bureau of Mines. The figure given for the value' of clay wares in 1930 is that
published by the Bureau of Census.
.
'
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thousand dollars, but Table I-A shows ·that from 1929 to 1930 the total
value of production decreased more than a billion dollars.
TABLE I-A
Min eral Production in the United States ·il~ 1929 and 1930

* SUMMARY

1929

I

Total value of metallic products ________ _____ ________ .
Totaleral
value
of nonmetallic
products
(exclusive
of min-.
fuels)
________ ____
____ ________
___________
Total value of mineral fuels ______________ ~ __________
Total value of "unspecified" (metallic and nonmetallic)
products (partly estimated) ______________________
Grand total approximate value of mineral products ____
* This table is taken from Mineral Resources, 193 0 - Part I ,
~

1930

Value
Value
$1,475,990,000 $ 982,550,000
1,210,653,000
3,190,527,000

1,008,900,000
2,764,500,000

10,430,000
5,887,600,000

8,850,000
4,764,800,000

AS.

CEMENT
TABLE II
Production of Cement in Iowa
1929
Production, bbls. _______________________________________ _
Stock, Dec. 31, bbls. ____________________________________ _
Shipments, bbls. __________________________________ ______ _
Shipments, value ______ _________________________________ _
Average· price per bbl. ____ ______________________ _______ _
Estimated consumption, bbls. ___________________________ _
Estimated consumption per cap., bbls. ____________________ _
Surplus production, bbls. ___________________ ___________ __
Annual capacity, bbls. ________________________ __.: _________ .

1930

6;373,330
7,088,108
1,347,144
1,400,000
6,586,111
7,035,252
$9,781,159 $10,107,584
$1.49
$1.44
5,462,534
6,411,595
2.59 .
2.25
1,123,577.
623,657
9,592,900
10,293,900

Table II shows that production and shipment of cement increased
notably from 1929 to 1930; however, the price received per barrel was
slightly less in the later year. Evidently the cement-using public took
a·d vantage of this small drop in price, as nearly one million · barrels ·
more were used in 1930 than had been used in 1929. This naturally
brought up the per capita consumption, and it also had the effect of reducing the surplus production. The same plants were in existence in
1930 as in 1929, and the reason for the difference in annual capacity is
not well understood; possibly it was due, in part at least, to improvements in equipments and methods of manufacture . .
In the cement manufacturing district w4ich includes eastern Missouri, Iowa, Minnesota, and South Dakota, production increased from
15,697,000 to 16,693,900 barrels and the shipment increased from
15,984,000 to 16,886,000 barrels. The value of the!?e shipments rose
from $23,430,800 to $24,061,000, an increase of 2.~ percent.
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Conditions the country over seem to have been somewhat less favor'able than they were in our state, for both production and shipments declined somewhat in 1930. The same plants were in operation during
both years, and stocks on hand at the end of the year were more than
two million barrels greater in 1930 than in 1929.
'
Iowa ranked tenth among the states of the Union in the makin.g of
cement in 1929 and eighth in 1930; in shipments it ranked 10th in
both quantity and value in 1929, but in 1930 it had risen to 8th in
quantity and 9th in value.
TABLE II-A
Production of Cement in the United States
1929
Production, bbls. _____.__________________________ ,
Shipments, bbls. _____ __________________________ _
Shipments, value _______________________________ ,
Stocks, Dec. 31, bbls. ____ -' ______________________ ,
Plants active __ ..: _______________________________ _

170,646,036
169,868,322
$252,153,789
23,700,533 (a)
.163

1930
161,197,228
159,059,334
$228,779,756
25,838,427
163

(a) This figure has been revised and differs slightly from the one given in Mineral Production
in Iowa in 1928 and 1929 in volume XX~v.

CLA Y AND CLAY PRODUCTS

In 1930 eight companies produced raw clay, four of them being in
Webster County. The amount produced was 6,219 tons, with a value
of $41,816.
Probably a11 readers of this report know that statistics for most
mineral products are co11ected by the Bureau of Mines cQoperating with
the various state geological surveys. Figures for clay products, however, are co11ected by the Bureau of the Census without such coope'ration and the Bureau feels that it can not furnish the state geological
surveys with data on production by counties. It has, however, furnished the Iowa Geological Survey with information concerning production of clay wares by classes during 1930, as we11 as during 1929
and 1931. These figures are given in Table III. The Bureau of Mines
co11ects data concerning the amount of clay sold, either raw or pre':
pared, but not manufactured into ware. These figures for 1930 are as
fo11ows: fire clay, molding clay, and misce11aneous clay, 6,219 tons,
valued at $41,816. It will be seen that these figures differ slightly from
those given by the Bureau of the Census for the same year. Whether
these figures duplicate those given by the Bureau of the Census or
whether they are for 'different producers is not known. It will be noted
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TABLE III
Production of Cla,y Products, by Class, Quantity, and Value: 1929 and 1930.
Cr.ASS AND YEAR

QUANTITY

VALUE

Total
. value:
1930 _________________ _______ _________ ___________ _
1929 ________ ___________________ ______ ___ ________ _
Common
1930brick:
______________________ __________ ________ __ __
1929 _____________ ____________ _____ ____________ ___ ,
Face
, brick:
1930 ____________________________ • _______________ _
- 1929 _________________________________________ ___ _
~

Hollow building tile:
.
(a) Partition, load-bearing, etc. _______________________ _
1930 __ _______________ ___________________________ _
(c) ~~rarch~-etc::---------------------~------------1930 ______________ __________ ___ ___ ______________ _

1929 ______________ _______________ _________ ___ ____

Draintile:
1930 ______________________________________ ______ _
1929 .__ ______ ___ ___ ______ ______________ _________ __
Sewer 1930
pipe: ___________________________________ _________ _
1929 ____________________________________________ _
Flue lining
1930 : __________ ____________ ___________ ___________ _
1929 ___________ __________________________ _______ _
Wall coping:
1930 _____________________________________________

1929 __________________ ----------------------- --- Clay sold,
or prepared
:
1930 raw
___________
_______________
__________________ _,
1929 __________________________ _______ ___________ _
Other 1930
clay products,
including pottery:
_______________________________________
_____ _
1929 ________ _____________________________ ___ ____ _

$4,713,448
5,814,109
Thousands
53,100
55,522

600,394
640,393

23,906
24,548

389,275
428,806

Tons
212,372
234.201 ,

"i

1,523,298 .
1..'i97.173

48,936

(1)
384,606

114,500
200,224

897,344
1,525,082

45,763
57,640

675,757
719,519

3,648
4,622

42,938
49,535

774
1,010

13,511
13,194

4,181
2,289

41,961
23,984

(1)

528,970

I' 431,817

1 Included in " Other clay products" in order to avoid disclosing approximations of data supplied
by individual establisbments.

that the output of clay wares in 1930 was valued at more than a million
dollars less than that for 1929. Evidently this was a reflection of the
general tightening of business conditions which began late in 1929 and
continued through 1930.
COAL

T'able IV shows that the depression mentioned above took a severe
toll from the coal industry. The tonnage mined in 1930 was 350,000
less than in 1929, and the value was over 1i millions of dollars less in
1930. This decrease was due not only to the smaller tonnage, but to the
decline of 15 .cents per ton received at the mine. It seems somewhat
anomalous that in spite of this decrease in both tonnage ~nd value,
more men should have been employed than in 1929. The tonnage re-

~

TABLE IV
Producti(J1l, Val1te, Men Employed, .Days Worked, and Output Per Man Per Day at Coal Mines in Iowa in 1930 B
(Exclusive of product of wagon mines producing less than 1,000 tons) .
.

-

Loaded at
mines for
, shipment

County

Adams ______________ _
Appanoose ___________
512,151
Boone_______________ . 352,237
D.allas _______________
380,909
Davis ___ ___ __________
-----Greene and Webster __
-----Guthrie ______________
Jasper _______________
-----Jefferson and Keokuk
Lucas _______________ . . 541,780
Mahaska _______ ~ _____
89
Marion __________ ___
472,530
Monroe ______________ 350,767
Page ________________
700
Polk_________________
207,027
Taylor ______________ _
809
Van Buren __________ .
3,038
Wapello _____________ .
300
Warren ______________ 106,795
Wayne __________-____ .
4,386
Total ' 1930_________ 2,933,518
Total 1929_________ 3,383,801
~

.

Net tons
Number .of employees
Value
Underground
Sold to
Used at
local trade mines
Miners,
for
All
and used
Total
Average loaders,
Surface Total
Total
power
by
quantity
per ton and shot others
and
heat
employees
firers
9,631
10,431 $
25
2
4
31
800
39,000 $3.74
73,188
586,126 1,478,000
2.52
263
151
1,801
787
1,387
2.92
56,658
3,889
412,784 1,204,ooQ
718
176
58
952
18,380
2.72
120
2,155
401,444 1,091,000
497
36
653
3,823
3,823
2.88
16
4
11,000
9
3
---7,066
7,066
28,000
3.96
18
8
5
31
---6,878
26
40
6,878
25,000 ' 3:63
8
6
122
55,437
2,700
58,137
146,000
2.51
89
15
18
4,799
2.50
13
4
20
3
4,799
12,000
5,163
11,350
558,293 1,417,000
2-.54
524
151
50
725
2.50
12
26
53,462
100
53,651
134,000
113
151
221
50,806
14,421
537,757 1,619,000
3.01
64
892
607
2.26
521
102
52
29,780
1,986
382,533
864,000
675
22,408
23,108
4.15
53
96,000
37
10
6
2.63
366,4.11
10,655
584,093 1,536,000
822
180
80
1,082
9,482
3.80
34
7
45
4
8,673
36,000
2
4
6,320
21,000
3.32
15
21
3,216
66
2.62
143
35
26
204
685
84,973
223,000
83,988
. 57
6,217
141;132
2.49
217
25
299
28,120
352,000
19,741
2.68
15,151
204
53,000
68
11
9
88
1,388
7,901
56,015 3,892,571 $10,385,000 $2.67
5,883
630
903,038
5,408
1,348
539
7,295
800,029
57.239 4,241.069 $11,948,000 $2.82

Average Average
tons
number
of days perman
worked per day

165
122
. 163
181
116
141
99
195
167
148
140
174
178
211
170
124
121
139
152
99
155
195

2.04
2.66
2.66
3.39
2.06
1.62
1.74
2.44
1.44
5.21
2.53
3.47
3.19
2.07
3.17
1.70
2.48
. 2.99
3.10
2.27
3.18
2.98

(a) The figures relate only to active mines of commercial size that produced coal in 1930. The number of such mines in Iowa was 233 in 1930; 201 in 1929;
and 222 in 1928.
M;ethods of mining in 1930: The tonnage by hand was 515,942; shot off the solid, 2,152,824; cut by machines, 1,185,627; not specified, 38,178.
Size classes of commercial mines in 1930: There were 4 mines in Class 1 B (200,000 to 500,000 tons) producing 24.6 per cent of the tonnage ; 8 in Class 2
(100,000 to 200,000 tons) with 29 ,1 per cent; 10 in Class 3 (50,000 to 100,000 tons) with 17.1 per cent; 34 in Class 4 (10,000 to 50,000 tons) with 18.8 per
cent; 177 in Class 5 less than 10,000 tons) producing 10.4 per cent.
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covered per man per day was greater in 1930 than in the preceding ye'ar,
but the number.of days worked was much less.
Some rather surprising changes took place in the relative standing
of the different counties. Marion County, which had been leader for
several years in both tonnage and in the value of the coal produced,
dropped to fourth place in tonnage, although retaining first place in
value. Polk was second in both tonnage and value in 1930. Appanoose
was third in value, although it rose to first in tonnage. Lucas was third
in tonnage and fourth in value. E~ch of these counties produced
500,000 tons or more; Boone County held fifth place in tonnage and
value, but with rather a long gap between it and the county next above,
as it produced only a little over 400,000 tons. Monroe d;opped back
considerably in 1930, both in amount produced and in relative position.
As to methods of mining, it is perhaps noteworthy that the tonnage
mined by hand increased over that so mined in 1929, while less coal
was shot off the solid in 1930 than during the previous year. The
amount of coal cut by machines also was less in 1930 than in 1929.
It seems significant that in 1930 twelve mines produced over half
of the tonnage mined in the entire state. These with ten other mines
produced over 70 percent of the total tonnage raised from 233 mines
in this state.
The small field in southwestern Iowa, while not very important in
tonnage as compared with the Des Moines valley field, is of considerable local importance because .it furnishes a supply to the neighboring
communities at lower prices than they would be obliged to pay for coal
shipped in from more dfstant coal fields. This fact offers one of the
reasons why such a small field with such a thin vein can continue to
operate to .advantage and with some measure of profit. Another important reason is the fact that the bed of coal is very persistent ; it
occupies many square miles with a uniform thickness and constant
characters. On this account mining is fairly easy and the tonnage is
fairly certain. The thickness of the bed is about 16 inches.
Coal produced in the United States showed a decline similar to that
mentioned in Iowa. Bituminous coal in the United States in 1929
amounted to 534,988,000 tons with a value of $952,781,000. Figures
for production in 1930 are given in Table IV-A by the Bureau of
Mines.
The first 15 states rank as follows in production: Pennsylvania,
West Virginia, Illinois, Kentucky, Ohio, Indiana, Alabama, Virginia,

430

MINERAL PRODUCTION IN 1930
TABLE IV-A

Prodllct,ion, Value, Men Employed, Days Worked, and OlltPllt Per Man Plfr Day at
Coal Mines in The United States in 1930. '
(Exclusive of product of wagon mines producing less than 1,000 tons)
Total
quantity
net tons

State

Total
value

Alabama __ .:. __________ 15,570,058 $ 31,616,000
Alaska _______ :...:______
120,100
631,000
Arizona ______________
29,000
9,084
Arkansas __________ __ 1,533,434
5,153,000
Calif., Idaho, Oregon __
100,000
18,538
Colorado __________'___ 8,196,910
21,485,000
Georgia ______________
18,000
7,092
IIIinois _____·__________ 53,731,230
93,484,000
Indiana ______________ . 16,489,962
26,178,000
Iowa ___________ __ ____
10,385,000
ECansas _______________ 3,892,571
5,231,000
2,429,929
lCentucky _____________ 51,208,995
76,186,000
Maryland _____________ 2,270,593
3,690,000
Michigan _____________
661,113_
2,323,000
MissourL ____________ . 3,853,150
8,967,000
Montana ___ _________ . 3,022,004
6,043,000
New Mexico _________ 1,969,433
6,017,000
North Carolina _______
100,000
28,500
North Dakota ________
2,768,000
Ohio ___________ ______ 1,700,157
22,551,!}78
31,643,000
Oklahoma ____________ 2,793,954
7,768,000
Pa. bituminous ________ 124,462,787
213,584,000
South Dakota ________ ,
31,000
12,810
Tennessee _____ ~ ______ 5,130,428
8,417,000
_______________
833,872
1,307,000
Utah _________________
4,257,541
10,515,000
Virginia ______________ 10,907,377
17,520,000
Washington __________ . ' 2,301,928
7,439,000
West Virginia ________ 121,472,638
181,722,000
Wyoming _____________ 6,088,133
15,133,000
Total bituminous, 1930_ 467,526,299(a) ~95,483,000
52,781,000
Total bituminous, 1929_ 534,988,593
~

~

Texas~

Av- Number Average Average
erage
number
of
tons
per
emof days perman
ton
ployees worked per day
24,393
$2.03
189
3.38
99, 294
5.25
4.13
24
3.19
196
1.94
4,626
115
2.87
3.36
5.39
138
74
1.81
2.62
11,091
169
4.38
2.54
60
71
1.66
1.74
53,603
6.42
156
13,881
1.59
157
7.56
7,901
2.67
155
3.18
4,855
126
2.15
3.96
1.49
56,674
187
4.83
3,299
1.63
197
3.50
1,294
187
3.51
2.73
2.33
5,700
166
4.07
2.00
2,085
172
8.45
2,902
3.06
176
3.85
70
290
3.51
1.40
1.63
1,258
180
7.50
25,574
1.40
189
4.67
2.78
5,424
148
3.49
1.72 130,150
198
4.82
2.42
43
109
2.73
1.64
7,535
196
3.48
1.57
1,305
181
3.53
2.47
3,504
168
7.23
11,709
1.61
200
4.66
2,801
3.23
205
4.01
LSO 105,988 204
5.61
2.49
5,216
188
6.20
187
5.06
~1.7() 493,202
219
1.78 502,993
4.85

,"

(a) The figures relate only to active mines of commercial size that produced bituminous coal in
1930_ The number of such mines in the United States was 5,891 in 1930; 6,057 , in 1929; and 6,450
in 1928_
Methods of mining in 1930: The tonnage by hand was 55,489,908; shot off the solid, 29,105,549;
cut by machines 362,425,163; mined by stripping, 19,842,359; not specified, 663,320_

Colorado, Wyoming, Tennessee, Utah, Iowa, Missouri, Montana. The
rank in value differs slightly -Pennsylvania, West Virginia, Illinois,
Kentucky, Ohio, Alabama, Indiana, Colorado, Virginia, Wyoming,
Utah, Iowa, Missouri, Tennessee, and Oklahoma.
GYPSUM

The gypsum industry suffered a further serious decline in 1930.
Tonnages were less in almost every department in the industry, and
, values were less in every case.

GYPSUM PRODUCTION
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TABLE V

Production of Gyp,sum in Iowa in 1929 and 1930
1929
Crude gyps'urn rnined _________
Sold crude - cement rnills_:. __
Agriculture _________________
Total sold crude ______________
Sold calcined - neat and '
sanded plaster _____________ .
Fibered piaster _____________
Plaster board and wall board_.
Partition tile _______________·
Other building (a) _________
Plaster of paris (b) ________
Total sold calcined _________
sold_________________
Total

Tons
718,503
147,330
1,112
148,442
39,114
276,033
126,018 (c)
54,468
17,173
8,955
521,761
670,203

1930
Value

$

232,846
5,888
238,734

Tons
484,047
154,860
902
155,762

208,416

22,IV8

1,276,645
2,240,024
356,160
274,823
74,054
4,430,122
$4,668,856

153,576

66,900 (c)

31,022
9,174
20,380
303,230
458,992

Value

$

211,645
4,057
215,702

208,341
1,136,208
1,671,805
224,083
141,211
143,971
3,525,617$3,741,319 .

(a) Includes: Roofing tile, special tile, insulating, fireproofing, other building materials.
(b) The 1929 figures include Keene's cement, sold to plate glassworks. The 1930 figures include
sold to plate glassworks, and other purposes.
(c) 1929: Equals 151,961,741 square feet, or 3,489 acres, or 5.45 square miles. 1930: 83,312,425
square feet, or 1912 acres, or 2.99 square miles.

The sales of crude. gypsum for use as retarder in cement mills, and
sales of plaster of paris were the only items in the gypsum industry
which showed 'an improvement in 1930 over ~~les for 1929. Unfortunately, low~r prices for crude gypsum.caused ,t he total amount 'received
for this material to be less than it had been the year before. Sales of
plaster ·of paris increased more than 100 percent in amount· and nearly
100 percent in value. This seems to be' the one bright spot in the pic.:.
ture. No doubt the great decline in quilding was the chief reason for
the falling off in the business transacted by~the gypsum manufacturers.
Gypsum has come to be an indispensable material in building construction, and with improvement in business conditions we may look for a
return of prosperity to the gypsum industry.
A study of the table giving productio'n of gypsum in the United
States shows that this reflects on a larger scale the decrease in production in Iowa. The quantity of crude gypsum mined decreased '31 percent from '1929 to 1930. The value of the sales of gypsum by producers
was 14 percent less than in 1929, and 16 percent less than in ' 1928.
N ew York continued to be the largest producer of gypsum, but showed
a notable decrease in 1930. Michigan ranked second in production of.
gypsum, and Iowa was third. Table V-B gives some details of production in the various manufacturing states.
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TABLE V-A

Table of Gypsum in the United States for 1929 and 1930.
Plants active __________________
Total mined _______ :. ___________
Sold crude ____________________ .
Sold calcined __________________
Total sales ____________________

1929
59
Tons
5,016,132
1,065,697
3,361,580
4,427,277

1930
56
Value

$ 2,096,779
29,196,190
31 ,292,969

Tons
3,471,393
989,591
2,191,376
3,180,967

Value

$ 1,886,254
25,165,230
27,051,484

TABLE V-B

Gypsum Mined and Uncalcined and Calcined .Gypsum Sold in the
United States in 1930.
Num- Total
Sold by producers
berof quantity
active mined
State
Without calcining
Calcined
oper- (short
Total
ators
tons) Short tons
Value Short tons
Value
value
Iowa _______ 7
481,047
303,230 $ 3,525,617 $ 3,741,319
155,762 $ 215,702
Michigan ___ 5
3,462,750 3,755,631
519,225
182,050
292,881
300,524
Nevada _____ 5
165,279
49,801
137,214
97,530
839,436
976,650
NewYork __ 10
573,602
6,461,170 7,059,108
912,070
275,294
597,938
Ohio _______ 3
255,337
11,460
243,566
3,064,478 3,094,495
30,017
Texas ______ 5
359,315
54,146
84,883
255,727
3,436,860 3,521,743
Utah _______ 3
(a)
(a)
(a)
(a)
26,694
185,148
Other
States (b) __ 18
752,426 (c)261,078 (c) 527,619 (c)417,197 (c)4,374,919 4,717,390
Total, 1930_. 56 3,471,393
969,591 ll,886,254 2,191,376 $25,165,230 $27,051,484
Total, 1929__ 59 5,016,132 1,065,697 2,096,779 3,361,580 $29,196,190 $31.292.969
(a) Included in "Other States."
(b) Includes Arizona, California, Colorado, Kansas, Montana, Oklahoma, South Dakota, Virginia,
and Wyoming.
(c) These figures include also sales from Utah.

LIMESTONE AND LIME

The production of stone and lime in Iowa had declined slightly from
1928 to 1929, but this decline was more than made up in 1930. Table
VI shows that increase 'in the production of stone amounted to over
200,000 tons in 1930, while the increase in value was nearly $300,000.
This is, indeed, an en~ouraging feature in the midst of so many discouraging declines in mineral production. The increase in production of limestone was shared in by most branches of the industry. The ones which
showed a decline in 1930 were building stone and stone for fluxing. All
other classes of limestone were produced in . larger quantities, most of
them, it is true, only slightly larger, but in the case of railroad ballast,
ve~y notably larger.
The leading kinds of stone produced in 1930, in the order of their
tonnages are: 1, stone for concrete and road building; 2, stone for
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TAB'LE VI .

Prodl{ction of Stone and Lime in Iowa, 1929 and 1930.
Kind

~~~~i~:'-fl~;gii~g~-p~~i~g==

Ftubble _____________________}.
FUprap _____________________ .
Concrete and road metaL __ .
Ftailroad ballasL ___________ .
Flux and Other Uses.:. ____ }
Glass and sugar factories __
Agriculture _________________

Plants
3

3
12
29
5
2
6
19

1929
1930
Tons
Value
Tons
Value Plants
4,074
12,510 $ 13,839
3
3,936 $
(a)
2,952
6,172
6,885
2;110
5
103,777
98;780
85,704
92,660
9
1,158,490 1,182,773 27
1,160,390 1,297,836
107,390
45,809
6
258,787 217,727
43,397
58,190 . 40,841
3
33,545
2
193,050
159,752 27
268,720
197,788
1,625,000 $1,560,066
1,830,320 $1,853,411

(a) The figures for curbing, flagging, and paving were not combined with the Building totals in
1929, but were comhined in 1930. These items were not reported for 1929.
.

agriculture; 3, railroad ballast; 4, riprap. The values of different kinds
of stone differed considerably in rank from the rankings in tonnage,
and were as follows: 1, stone for concrete and roadbuilding; 2, railroad
ballast; 3, stone used in agriculture; 4, riprap. Table VI shows the
production of stone during 1929 and 1930 by classes, while Table VII
shows production by counties.
Among the counties, Madison was the leader in both tonnage and
value, with the Hawkeye Portland Cement Co. the largest operator.
This company has its office and cement plant in Des Moines. (As is
true in all of these reports, the limestone that is discussed under this
topic is separate from that used for cement making.) The other leading counties were Scott, Marshall, Black Hawk, Clayton, and Johnson
in tonnage, and Black Hawk, Marshall, Scott, Johnson, and Clayton
in value.
Lime was burned dur:ing 1929 and 1930 at only one plant - the
Hurst estate at Hurstville near Maquoketa in Jackson County. The
TABLE VI-A

Ston.e sold or used b:y producers

it~

the United States, 1929 and 1930, by uses

1929
1930
Quantity in
Quantity in
Value
Value
short tons
short tons
Building and monumental stone ____ 3,013,640 $ 59,753,249
2,612,370 $ 52,269,077
Paving blocks, curbing, and f1agging_
724,470
7,453,939
638,410
6,551,388
Ftubble, rip rap, crushed stone ______ . 97,842,060 100,743,302 92,469,510
93,215,413
Other uses (a) ___________________ 39,529,410
34.742,272 31,276,050 26,912,733
Total (quantities approximate
in short tons) ________________ . 141,109.580 $202,692,762 126,996,340 $178,948,611
Use

(a) Other uses include furnace flux , refractory st?ne, agricultural limestone, manufacturing
industries, and miscellaneous stone used.

~

TABLE VII
Production of Limestone and Lime in Iowa in 1930.

~

~

Counties
Allamakee (2), Winneshiek (1) _______
Black Hawk (3), Bremer (1)--------Cass (1), Madison (1), Van Buren (2)
Cerro Gordo (1), Fayette (1),
Hardin (1), Marshall (2) _______ ___
Clayton (3) , Dubuque (3), Jackson (2) __
Clinton (4), Scott (2) _______________
Floyd (1), Jones (3) _________________
Johnson (1), Linn (3) ________________
Lee ________________ __ ____________ __ __ .
Totals for 1930___ _________________
Totals for 1929------:-:-.-----------:-.

-

Plants
3
4
4
5
8
6
4
4
5
43
41

Building stone,
rubble, riprap
Tons
Value
(b)

(Q)

79,016 . $ 62,887
(b)
(b)
13,320
13,981
8,195
9,503
100,511 . $ 86,371
107,280 $120,568

Concrete, road
metal
Value
Tons
43,515 $ 54,938
180,721
146,646
349,677
314,510

Other uses (a)
Tons
(b)
31,859
48,525

Value
(b)
$ 19,152
27,713

.

Total
Tons
Value.
43,515 $ 54,938
178,505
199,873
363,035
377,390

153,050
173,306 30~,233
274,985
448,291
456,283
162,000
175,890 43,235
38,853
284,251
277,630
158,642
132,156 83,317
241,959
65,682
197,838
8,372
8,372 11,107
11,466
32,799
33,819
158,694
175,381 17,173
12,576
175,867
187,957
54,106 .
39,863
60,416
5,756
75,675
6,048
1,185,292 $1,310,857 544,497 $456,183 1,830,320 $1,853,411
1,158,490 __ $1,182,773 359,2~O'_-.l251,652 11625,000 $1,560,066

(a) Includes: Railroad ballast, flux, sold to sugar factories, agricultural limestone, railroad fills. '
(b) Included in Concrete.
.
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figures regarding production are combined with those for the output
of limestone.
Production of limestone decreased ·in United States as a whole. In
1930 the output amounted to 88,741,440 short tons valued at $100,0'02,11.4, a decrease of 12 percent in both quantity and value from 1929.
Table VI-A shows the production 'Of different classes of stone during
1929 and 1930.
SAND AND GRAVEL

Table VIn shows a gratifying increase in the total production of
both sand and gravel1iuring 1930. The price per ton for some classes
was slightly less in 1930, and consequently the increase in value is
somewhat less than the increase in tonnage. The more important increases in 1930 were in building sand, which increased 140,000 tons;
paving and road sand, where increase amounted to 100,000 tons; building gravel, which increased nearly 170,000 tons; and paving and road
gravel, which increased about 150,000 tons.
There were slight declines in the production of molding sand, grinding and polishing sand, engine sand, miscellaneous sands, and railroad
and miscellaneous gravel counted together.
TABLE VIII

Summary of

Sal~d'

and Gravel Production in Iowa, 1929 and 1930.
1929

Materials
Sand
Molding __'- _______
Building __________
Paving and roads __
Grinding, polishing_
Engine ___________ ,
Filter _____________
Railroad ballast ____
Other __________ ~-.
Total sand ______
Gravel
Building _______ ~ __
Paving and roads __
Railroad ballast ____
Other ____________ .
Total graveL ____
TotaloutpuL ____

Pits

Tons

Value

1930
Ave.
Price Pits

48,558
3
$ 32,911 $ .68
442,491
224,833 .51
39
538,416 .42
42 1,294,148
18,676 (a)
41,050
3
44,338
22,146 .50
10
0
26,345
5,726 .22
3
12,723
2,965 .23
7
62* 1,887,279
$ 868,047
, 317,719
40
44 1,600,895
224,204
7
13,572
4
64* 2,156,330
4,043,609

Tons

Value

Ave.
Price

5.
$ ,. 27,'()30 $ .95
28,343
583,949
292,721 .50
49
562,809 .40
39 1,397,207
2,788 (b)
4,137 1.48
3
31,184 .
15,396 .49
10
1,939 .61
3,172
4
56,260
18,670 .33
4
7,433 (c)
1,710
4
66* 2,110,336
$ '924,412

254,666 .80 54
485,792
973,893 .61 50 1,749,235
93,587 .42 - 6
(d)
21,559 1.60
1
176,608
. 76* 2,411,635
$1,343,705
-$2,211,752
4,521,971
l

496,261 1.02
1,113,549 .64
.36
64,885 2.00
$1,674,695
$2,599,107

(a) The figures for 1929 include filter sand and blast sand with grinding and polishing_
(b) This figure includes grinding,. polishing, and blast sand.
(c) The totals for fire and furnace sand are included in other sand.
(d) Included in other gravels.
"
* This figure is not the sum of the numbers given above. It i's the total number of different pits in the
state. The same pit may produce sand or gravel that is used for s.e veral different purposes.
.
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These reports haye previously called attention to the fluctuatiot;ls of
sand and gravel in different counties during a period of years. These
fluctuations were well illustrated during 1930. In that year the leading
counties in tonnage were: first, Sac, followed in order by Cerro Gordo,
Polk, Muscatine, 'Butler, Sioux, and Mahaska.
In value the ranking of the first seven counties was slightly different:
Cerro Gordo, Sac, Polk, Mahaska, Muscatine, Butler, and Sioux.
Reports show that Muscatine has declined from first in tonnage and
value in 1929 to fourth in tonnage and fifth in value in 1930. Sac advanced from fourth in tonnage and third in value in 1929 to first in
tonnage and second in value in 1930. Cerro Gordo made a slight advance; from second in both tonnage and value in , 1929 it remained
second in tonnage and became first in value in 1930.
Tables IX and X show the production of sand and gravel respectively
by counties. It is regrettable that so many counties must be grouped together, but this is necessary in order not to reveal individual production.
Table VIII-A shows the production of different classes of ,sand and
gravel in the United States in 1929 and 1930. Production of sand and
gravel in 1928 was th,e highest in the nation's history thus far. In 1929
Sand and Gravel Sold

01'

Use
Sand:
Glass ---------------Molding __ • __________
Building ___ .: ________ :..
Paving -------------Grinding and Polishing
Fire or ' Furnace ______
Engine -------------Filter ________________
Other (a) _________'___
Gravel:
Building _____________
Paving ______________
Railroad BaIIast (b)_,
Grand TotaL _________

TABLE VIII-A
Used by Producers il~ the United, States 1929 a,nd 1930
by Uses
1929
Short Tons

1930
Value

Short Tons

Value

2,219,677
6,195,343
41,161,0'13
40,801,991
1,636,464440,679
2,318,931
100,081
4,378,875
99,253,0'54

$ 3,788,471
6,410,343
23,309,238
21,131,731
2,303,652
483,551
1,487,906
199,838
1,686,627
60,801,357

1,849,101
3,336,855
33,599,524
36,367,468
1,115,915
258,241
1,773,204
80,326
5,277,984
83,658,618

$ 3,2lO,973
3,547,154
18,850,936
18,674,649
1,613,022
333,727
1,219,0'70
167,947
2,104,0'75
49,721,553

32,448,800
60,029,164
30,840,887
123,318,851
222,571,905

23,813,885
38,695,20'7
9,525,530
72,0'34,622

28,271,902
64.408,274
20,712,932
113,393,108

$132,835,979

197,0'51,726'

21,346,251
37,349,936
6,758,803
65,454,990
$115,176,543

(a) Includes some sand used for railroad ballast, fills, etc.
(b) Includes some gravel used by the railroads for fills , and o~er purposes, The quantity of
gravel reported as used exclusively for railroad balJast was as folJows: 1929, 27,332,529 tons,
valued at $8,804,082; 1930, 16,227,543 tons, valued at $5,554,684.

TABLE IX '

Prodl4Ction of Sand atld Gravel in 1930 ~ Sand
Producers

Counties

---

Allamakee (I), Clayton (2),
Dubuque (2), Fayette (1)-----------6
Appanoose (1), Lee (2), Marion (1)--4
Black I:Iawk (3), Butler (3) ___________
6
Boone (2), Dallas (1), Story (1)-----4
Buena Vista (0), Cherokee (1), ________
Palo Alto (1), Pocahontas (1) _______
3
Cerro Gordo (2), Floyd (1),
Grundy .(0), Mitchell (0) ____________
3
Clay (1) ,Sioux (4) ___________________
5
Clinton ___________________________'_____
3
Crawford (0), Harrison (1),
Sac (3), Webster (1) _______________ ,
5
Des Moines (1), Muscatine (3),
'Scott (1) ___________________________ ,
5
Emmet (1), Lyon (1),
,
Osceola (0), Plymouth ,(1)----------,
3
Franklin (1), Hancock (1),
Humboldt (1), Wright (0) _________ _,
3
J acksoq (1), J ohn~on (2) ______________
3
Linn (2), Mahaska (1), Marshall
(0), Tama (1), Van Buren (1)---,,
5
Polk
__________________________________
8
Totals for 1930 ___________________ ~
Totals for 1929 ______________ ____
~

~

Structural sand
Tons
Value
44,663
19,613
66,030
12,160

263,110
76,400
56,168

$ 29,473
8,872
37,193
8,567

122,020
30,740
19,214

Paving sand
Tons
Value

Other sand (a)
Tons
Value

Tot,!1 sand
Tons
Value

35,295 $ 13,147
3,272
6,700
152,906
54,029

(c)
(b) (c)
(c)
(c)

79,958 $ 42,620
26,313
12,144
218,936
91,222
12,160
8,567

112,032

19,856

(b)

(b)

112,032

19,856

(c)
71,700
(c)

(c)
26,530
(c)

(c)
20,420

(c)
7,480

263,110
168,520
56,168

122,020
64,750
19,214

172,605

66,105

191,705

78,570

18,162

6,798

134,639
59,695

53,570
26,484

(b)

(b)

172,605

66,105

28,878

21,251

162,827

57;319

18,16,2

6,798

134,639
19,195

53,570
9,034

110,526
84,574
934,118
442,491

(c)
40,500

(c)
17,450

59,512
209,047 110,958
192,186
97,480
44,542
$449,786 1,155,798 $466;146
$224,833 1,294,148 $538,416

(c)

(c)
(d)
(c)
(c)
20,420
150,640

(c)
(b) (c)
(c)
(c)

(c)

(c)
(d)
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(c)
319,573 170,470
(c)
276,760 142,022
$ 7,480 2,110,336 $924,412
$104,798 1,887,279 $868,047

(a) Includes: Molding, cutting and grinding and blast, engine, filter, railroad ballast, and other sands,
(b) Included with paving sand"
(c) Included with structural sand.
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TABLE X
Production of Sand and Gravel in 1930 - Gravel
Counties
Allamakee (1), Clayton (2),
Dubuque (2), Fayette (1) _____ ___ ____
Appanoose (0), Lee (2), Marion (1) .:.-Black Hawk (3), Butler (2) __________ _
Boone (2), Dallas (1), Story (1)-----Buena Vista (1), Cherokee (1),
Palo Alto (2), Pocahontas (1)------Cerro Gordo (2), Floyd (0),
.
Grundy (1), Mitchell (1) ___________ _
Clay (1), Sioux (5) __________________ .
Clinton ________________________________ .
Crawford (2) , Harrison (2),
Sac (6), Webster (0) _______________ .
Des Moines (1), Muscati'.1e (3) ,
Scott (1) _____ __________________ ___ _.
_
Emmet (1), Lyon (2),
Osecola (1), Plymouth (1) ___________
Franklin (1), Hancock (1),
Humboldt (1), Wright (1)----:..----Jackson (1), Johnson (2) ______ ________
Linn (1), Mahaska (1) , Marshall
(1), Tama.(l), Van Buren (0)_..
Polk
__________________________________
Totals for 1930___________________
Totals for 1929 ___________________
(b) Included with paving graveL

Producers

Structural gravel

Paving and
other gravel
Value
Tons

Total sand
and gravel
Tons
Value

Total quantity
washed
. Tons
Value

Tons

Value

6
3
5
4

19,050
5,224
11,281
4,337

$ 9,950
5,599
13,769
3,796

148,685
130,749

153,321
48,236

5

(b)

(b)

368,642

83,026

480,674

102,882

4
6
5

62,034
46,585
45,224

73,605
47,993
34,760

156,429
87,500
52,104

170,630
48,750
24,500

481,573
302,605
142,552

366,255
161,493
78,474

481,034
232,500
120,257

366,005
129,983
64,344

10 .

197,401

184,351

243,609

88,124

613,615

338,580

527,407

325,722

5

11,230

26,685

213,250

150,989

416,185

256,244

396,738

242,004

5

11,239

5,707

81,309

16,852

110,710

29,357

37,292

16,039

4
3

11,259
8,195

14,836
5,858

70,836
78,231

45,498
54,609

216,734
146,121

113,904
86,951

143,905
146,121

105,120
86,951

4
7
76
64

15,304
37,282
485,645
317,719

99,484 $

52,844

198,492 $ 105,394
17,743
31,537
378,902
258,312
147,246
60,599

75,990 $ 56,395
30,923
17.614
374,177
255,687
97,725
55,709
74,880 -

24,700

121,081
155,017 455,958
344,136
20,009
345,496 449,800
49,320
74,081
86,061
388,123
248,725
277,403 353,221
$496,238 1,925,990 $1,178,457 4,521,971 $2,599,107 3,541,970 $2,339,134
$254,666 1838,611 $1,089,039 4,043,609 $2,211,752 3,089,611 $1,992,835
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production increased 6.4 percent over that of 1928. This industry,
however, was feeling the effects of the worldwide depression in 1930,
and the output decreased 11 percent in quantity and 13 percent in value
from that of 1929.
In Table IX-A is shown the production of sand and gravel in ten
leading states during 1929 and 1930. Iowa ranked sixteenth in tonnage
produced and fourteenth in value for 1930. This compares with a rank
of fifteenth in production and sixteenth in value during 1929.
TABLE IX-A
Sand and Gravel Production in Leading States in 1929 and 1930
State
_____________

Nevv
Illinois ---------------Michigan -------------California
______________
Ohio -----------------Pennsylvania
_____ -----Indiana
________________
Wisconsin ______________
Texas _________________
Nevv Jersey_____________
Total for U. S. ______
~ork-

1929
Ton~

21,061,094
18,256,203
16,844,099
15,688,545
14,250,141
12,674,320
10,901,798
10,727,632
9,409,295
6,721,498
222,571,905

Value
$ 14,919,658
9,071,258
7,928,744
8,371,263
9,182,862
13,658,328
5,528,832
4,574,182
5,765,943
5,585,285
$132,835,979

Iowa ranked sixteenth in tonnage and fourteenth in value.

19~O

Tons
20,865,866
17,398,693
11,389,119
12,604,051
12,679,854
1l,012,512
9,838,757
7,082,063
8.803,929
5,969,479
197,051,726

Value
$ 12,710,172
8,382,025
5,161,176
7,354,506
8,173,741
11,107,825
4,667,771
2,801,713
5,567,127
5,009,866
$115,176,543
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The record of mineral production in 1930 did not offer much encouragement in comparison with the record for 1929, for tl:Iere was a
decrease of over two million dollars in the value of the output in the
later year. But what shall we say for 1931? The record for this year
shows a drop from 33 million to 21 million dollars. This is the most
serious decline that has occurred since this .Survey began collecting
mineral statistics.
In the first place, the number of operators was less in nearly every
branch of the mineral industry. In the second place, the value of materials produced and sold was less in every division of the industry in
1931 - in some cases nearly 50 percent less. ~he most serious declines
were in cement, where values dropped from $10,100,000 in 1930 to
$5,450,000 in 1931; in clay wares, where the drop was from $4,700,000
to $2,280,000; and in sand and gravel, where values declined from
$2,545,000 to $1,511,000. While these conditions are decidedly discouraging, they are only a part of a nation-wide and even worldwide
situation.
The mineral industry, in turn, merely reflects conditions in other
lines of business; this industry will improve as· other business comes
back to normal.

·
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CEMENT
TABLE I
Min eral Production in Iowa in 1930 and 1931

1930
1931
Unit Pro- Quantity
ProValue ducers Quantityl Value
ducers
Cement _____________ libL - 6 - 7,035,252 $10,107,584
5 5,790,087 $ 5,453,320
Clay Wares __________ ton
4,7l3,448
2,287,903
233 3,892,57l 10,385,000 231 3,388,355 8,575,000
Coal
---------------_____________ ton
C;ypsurn
ton
458,992 3,741,319
309,200 2,588,126
6
8
Limestone and Lime __ ton
43 1,814,291 1,850,832 43 1,27l,7l0 1;210,705
Sand and C;raveL _____ ton
87 4,333,637 2,545,287 75 3,403,396 1,511,278
$33,343,470
$21 ,626,332
Product

TABLE I-A
Mineral Production in the United States in 1930 and
Summary

1930

Total value of metallic products _______________________
Total value of nonmetalli!: products (exclusive of mineral
fuels) --------------------------------------------Total value
of mineral fuels ___________________________
Total value of "unspecified" (metallic and nonmetallic)
products (partly estimated) _________________________
C;rand total approximate value of mineral products __

19~1

1931

Value
Value
$ 982,550,000 $ 567,200,000
1,008,900,000 699,700,000
2,764,500,000 1,892,400,000
8,850,000
7,300,000
$4,764,800,000 $3,166,600,000

Table I gives a comparison of conditions in Iowa in 1930 and 1931.
Table I-A shows a summary of mineral production in the United Statesfor the same years. This table brings out the facts that metallic pro- ducts decreased in value nearly one half - from almost one billion
dollars to a little over one-half billion dollars; nonmetallic products except fuels decreased from one billion dollars to almost 700 million dollars. Mineral fuels decreased from nearly 2£ billion dollars to a
little less than 2 billion dollars. The tQtal mineral production decreased
from a value of nearly 4£ billion dollars to a little over 3 ~i1lion dollars.
CEMENT

The portland cement in9-ustry suffered in 1931 what was undoubtedly the most serious reverse of its history in Iowa. The decrease in
the number of barrels shipped amounted to slightly over one _million.
This was serious enough in itself, but, added to a drop of 50 cents per
barrel in the average price received at the mills, it brought about a fall
in value amounting to about 44 percent.
The Gilmore City Plant of the Northwestern States Portland Cement Co. was idle. The other five plants were operating, but on a scale
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far below their real capacity. The following companies were operating
during 1930 and 1931 :
Davenport, Dewey Portland Cement Co., Kansas City, Mo.
Brand - Dewey.
Des Moines, Hawkeye Portland Cement Co., Des Moines.
Brand - Hawkeye.
Gilmore City, Northwestern States Portland Cement Co., Mason City.
Brand- Northwestern. (In 1930 only)
.
Mason City, Lehigh Portland Cement Co., Allenton, Pa.
Brand - Lehigh.
Northwestern States Portland Cement Co., Mason City.
Brand - Northwestern.
Valley Junction, Pennsylvania-Dixie Cement Corporation, Des Moines.
Brand - Pyramid.

All of the plants except the Mason City plant of the N orthwestern States Portland Cement Co. are now operating by. the wet process
rather than by the dry process, which all of the older plants formerly
used. These data are given in ' detail in Table II.
TABLE II
Production of Cemen-t in Iowa
1930
Production, bbls. ____________________________________ .
7,088,108
Stock, December 31 , bbls.___________________________ _
1,400,000
Shipments, bbls. ____________________________________ _
7,035,252
Shipments, value ___________________________________ _ $ 10,107,584Average price per QbL _____________________________ _ •
$1.44
Estimated consumption, bbls. ________________________ _
6,411,595
Annual capacity, bbls. _______________________________ _
10,293,900

1931
5,804,462
1,414,375
5,790,087
$ 5,453,320
$0.94
10,293,900

Production of portland cement in the Unite<;l States in 1931 showed
a decrease of 21 percent from 1930. Shipments from mills during 1931
- 127,150,000 barrels, valued at $140,976,000 - decreased 20 percent
in quantity and. 38 percent in value. The average factory price per
barrel in 1931 was $1.11, a decrease of 33 cents per barrel as compared
with 1930. A summary of the statistics for the cement industry in 1931
is given in Table II-A.
TABLE II-A
Production of Cement in the United States
1930
Production, bbls. ____________________________________ _ 161,197,228
Shipments, bbls. ____________________________________ _ 159,059,334
Shipments, value ___________________________________ _ $228,779,756
Stock, December 31, bbls. _______________________ :. ___ _
25,838,427
Plants active _____ .:. _________________________________ _
163

1931
125,429,071
127,150,534
$140,976,450
24,177;159

163

CLAY AND CLAY PRODUCTS

The production of clay was much decreased in 1931 from that of
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1930. 1,271 tons were reported in quantity and $13,322 in value.
If the situation in the cement industry was discouraging in 1931,
the condition of the clay wares ' industry was even less satisfactory.
Production in this industry in Iowa dropped off slightly more thim' 50
percent in value, from "$4,700,000 to less than $2,300,000. Naturally,
the different classes of clay wares showed similar declines, such, for instance, as common ·brick from a value of $600,000 to $400,000; and
drain tile from $900,000 to $250,000. In fact, every branch of the clayworking industry showed a similar decline. Details of production show:"
ing quantities a~d values for 1931 are shown iIi. Table III.
TABLE III
ProdtlCtion of Clay Pro&ucts, by Class, Quantity, and Value, 1910 and 1931
Class and Year
Total 1931
value:
__________________________________ _
1930__________________________________ _

Quantity

Common
brick :
1931 __________________________________
_
1930__________________________________ _

. Thousands
33,814
53,100

Face 1931
brick:
__________________________________ _
193o__________________________________ _
Hollow building tile:
(a) 1931
Partition,
load-bearing, etc.__________________________________
_
1930__________________________________ _
(c) 1931
F100r
arch, etc.__________________________________
_
. 1930____________________ _____________ _
Draintile:
1931 __________________________________. _
193o__________________________________ _
~

Sewer1931
pipe__________________________________
:
_
1930__________ ________________________ _
Flue lining
:
1931 __________________________________
_
1930__________________________________ _
Wall 1931
coping
:
_________________________
_________ _
1930__________________________________ _
Clay sold,
raw or prepared :
1931 __________________________________
_
1930________ _________________________ _
~

Value

$2,287,903
4,713,448
403,547
600,394

16,024
23,906

239,036.
389-,275

Tons
112,890
212,372

694,789
1,523,298

35,651
(1)

I'

186,365
(1)

34,W7
114,500

256,354
897,344

29,017
45,763

392,208
675,757

2,243
3,648

22,280
42,938

362
774

6,723
13,511

978
4,181

11,721
41,961

Other clay products, including pottery :
1931
~ _______ ------------------1930________
_________________
___ ______ __ ______ _

74,880
528,970

(1) Induded in " Other clay products" in order to avoid disclosing approximations of data sup·
plied by individual establishments.

The list of clay ware producers in Iowa is given below.
Appanoose Cm~nty - Centerville Brick & Tile Co .. Centervi11e.
Cerro Gordo County - Mason City Brick & Tile Co., Mason' City.
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Dallas County - Adel Products Co., Redfield; Redfield Brick & Tile Co., Redfield;
United Brick & Tile Co., Adel.
Floyd County - Rockford Brick ,& Tile Co., Rockford.
Franklin County- Sheffield Brick & Tile Co., Sheffield.
Jackson County - Bellevue Pottery Co., Bellevue.
Keokuk County-Nelson & Sons, What Cheer.
,
Polk County - Des Moines Clay Co., 25th & Aurora Sts., Des Moines; Flint Brick
Co., 907 Bankers Trust Bldg., Des Moines; Goodwin Brick and Tile Co., 410
Shops Bldg., Des Moines; United Brick & Tile Co., 412 Hubbell Bldg., Des Moines.
Story County-Nevada Brick'& Tile Works, Nevada.
'
Tama County-Gladbrook Press Brick & Tile Co." Gladbrook.
Wapello County - Morey Clay 'Products Co., Ottumwa.
Webster County-Johnson Clay Works, Fort Dodge; Kalo Brick & Tile Co., Fort
Dodge; Kalo Brick & Til,e Co., Otho; Lehigh Sewer Pipe & Tile Co., Fort
Dodge; M. J. M. Norton, Fort Dodge; Vincent Clay Products Co., Fort Dodge.
Woodbury County - Sioux City B.rick & Tile Co., Sioux City.

COAL

The ~icttire of coat operations in 1931' is of itself none too bright,
it is true; however, in contrast with some other portions of the mineral
industry, it does offer some relief from the rather dreary picture of'the
mineral industry in generaL Coal production declined about half a
million tons in 1931. Of course this was serious enough, but it was
rather slight as compared with the declines in cement and clay shipments.
The decline in av.e rage price per ton from $2.67 to $2,53, was one
of the important factors in the decline of nearly two million dollars in
the value of the coal sold. The number of employees was practically the
same each year; but the average number of days worked was 13 less in
1931 than in 1930. The average tonnage mined by each man was also
less in, 1931. Only two !llines produced between 200,000 and 500,000
tons each; as compared ~ith four mines of that rank in 1930. Six mines
produced between 100,000 and 200,000 tons each, as compared with
eight such mines the previous year. Nine mines produced between
50,000 and 100,000 tons each, while ten mines ranked in this class in
1930. There were 36 mines in the 10,000 to 50,000 tons class in 1931,
as c011?-pared with 3'4 in the previous year. The remainder of the 231
mines; those producing less than 10,000 tons each, numbered 178 in
1931, and 177 in 1930.
Among the different coal-producing counties of the state, Appanoose
mined the most tons, followed by Polk, Lucas, Marion, Dallas;Boone,
Monroe. As is always the case, in value the rank was slightly different;
Polk was the leader with these counties following in order - Appanoose, Lucas, Boone, Dallas, Marion, Monroe.
These facts are shown
graphically
in Table
'IV.
r, .
.
•
.
~

TABLE IV
Prodlictioll, Value, Men Employed, Ilays Worked, and Output Per Man Per Year at Coal Mines in Iowa in 1931.(a)
(Exclusive of product of wagon mines producing less than 1,000 tons)

County
Adams ______________
Appanoose ___________
Boone _________ .;. _____
Dallas ____________ __
Davis _______________
Greene and Webster_
Guthde ______________
Jasper _______________
Jefferson
and Keokuk_
Lucas _______________
Mahaska ____________
Marion ______________
Monroe _____________ .
~

~~fk~~~~~~~~~~~~~~~~

Taylor ______________
Van Buren __________
Wapello _____________
Warren _____________
Wayne ______ ~------Total 193L _______ .
Total 1930 ----_.

Net tons
Sold to Used at
..
local
Mines
for . Total
trade and
used by power quantity
employees and heat
13,380
13,380
---738 ' 544,531
477,591 66,202
288,144 74,548
2,994 365,686
356,361 18,031 . 1,750 37~,142 .
1,254
1,254
-----18,063
10
------ 18,053
9,256
9,256
-----59,266
3,062
------ 56,204
4,420
4,420
460,380 4,254
6,131 470;765
49,072
56 48,836
180
340,173 44,766
7,723 392,662
. 312,822 29,321
2,772 344,915
1,320 24,376
25,696
. 156,942 347,405
7,210 . 511,557
870
7,772
8,642
236
8,685
9,071
150
375 78,826
80,071
870
43,537 37,549
3,580
84,666
3,570 14,170
1,500
19,240
2,442,377 907,308
38,670 3,388,355
2,933,518 903,038
56,015 3,892,571
Loaded
at
mines
for
shipment

Value

Number of employees
Underground
Average Average
Total
number tons per
.Miners,
(thou- Average loaders,
SU1:iace Total of days man per
All
sand
per ton and shot others
worked year(bl
dollars)
firers
$ 41 $3.06
31
10
8
49
171
273
1,248
2.29
1,502
264
153
1,919
284
120
3.25
1,188
789
175
1,033
69.
141
354
. 992
2.64
537
97
35
669
149
562
4
3.19
2
4
9
15
57
84
57
3.16
51
10
13
74
97
244
31
3.35
29
12
8
49
146
189
153
2.58
92
31
18
141
160
420
2.49
11
11
5
3
19
136
233
1,192
2.53
157
52
469
678
142
694
2.34
24
27
115
92
143
343
143
918
2.34
187
70
578
835
148
470
731
2.12
502
95
61
658
159
524
92
3.58
19
58
8
85
174
302
2.49 '
1,273
187
703
70
960
171
533
3.47
30
36
8
5
49
135
176
2.87
26
17
6
5
28
99
324
210
2.62
29
141
35
205
144
391
2.54
215
145
51
20
216
127
392
48
'
48
2.49
12
12
72
118
267
5,840 . 1,387
670
$ 8,575 $2.53
7,897
142
429
_ 630
5,883
1,388
$10,385 $2.67
7,901
155
493

(a) The figures relate only to active mineS of commercial size that produced coal in 1931'. The number of such mines in Iowa was 231 in 1931; 233 in
1930; 201 in 1929. Size classes of commercial mines in 1931; There were 2 mines in Class I 'B (200,000 to 500,000 tons); 6 in Class 2 (100,000 to 200,000
tons); 9 in Class 3 (50,000 to 100,000 tons); 36 in Class 4 (10,000 to 50,000 tons); 178 in Class 5 (less than 10,000 tons). Methods of mining in 1931 ;
The tonnage by hand was 402,157; · shot .off .the S9lid, f,894,751; cut by machine, 1,055,711; not specified, 35,736.
.
(b) The output per man per day for the State as a whole, calculated by dividing the tonnage by' the product of the number employerl at each mine
times the number of days worked by the mine, was 3.02 tons in 1931; and 3.18 in 1930.
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It is, perhaps, worthy of note that two .of the. counties in the southwestern Iowa coal field, mining the Nodaway seam, increased their ,
output slightly in 1931. Adat?s County. raised its production from
1O,OQO to 13,000 tons, and Page County increased its output about
2,600 tons. Taylor County, however; suffered a slight decline of 800
toris. Certainly the field, as a whole compared well with the larger. field.
in the Des Moines valley. The list of coal operators for 1931 in Iowa is
as follows:
Adams C oUllty
Monitor Coal Co., Centerville
Black Diamond Coal Co., Route 1,
New Egypt Coal Co., Mystic
Nodaway
New Rock Valley Coal Co., Centerville
John G. Henton, RF.D. 1, Carbon
New Star Coal Co., Route 1, Centerville
Larson & Turner, Route 6, Corning
North Hill Coal ~o ., Centerville
McKee Coal Co., Route 6, Corning
N uma Coal Co., N uma
Smith & Drake, Carbon
Old King Coal Co., Centerville
Appanoose County
Peacock Coal Co., Brazil
Appanoose County Coal Co., CelJterville
. Prospect Coal Mine, J. F. Daniels,
Bert Arbogast, Numa
Exline
Armstrong Coal Co., Cincinnati: office
Rathbun Coal Co., Rathbun
Commerce Bldg., Kansas City, Mo.
Red Bird Coal Co., Seymour
Barrett Coal Co., Mystic
Simatovich Coal Co., Route 3, CenBattle Creek Coal Co., Route 2, Mystic
terville
Big Slope Coal Co., Route 3, Centerville '
Star Coal Co., Mystic
Bradshaw Coal Co., Dean
Sunshine Coal Co., Centerville
Btiban Coal Co., Route 1, Mystic
Thistle Coal Co., Cincinnati
Frank Casale, 517 E. Walnut St., CenByte Coal Co., Centerville
terville
Walnut Creek I Coal Co., Jerome
Center Coal Co., Centerville
Water Lily Coal Co., Rathbun
Centerville Block Coal Co., Centerville
White Oak Coal Co., Exline
Centerville Coal Co., Centerville
Boone County
Citizens Coal Co., Centerville
Benson Coal Co., Boone . '
Clarke Coal Co., Centerville
Boone Coal Co., Inc., Boone
J. A. Colgan Coal Co., Mystic
For t Dodge, Des Moines & Southern
Columbus .Coal ·Co., Centerville
R R. Co.; Ogden
Continenta;l Coal Co., Centerville
Ogden Superior, Ogden
Diamond Lump Coal Co., Centerville
Kristianson Bros" Route No.1, Ogden
Domestic . Coal Co., Cincinnati
Scandia Coal Co., Madrid : office 606
Duff COill Cq., Mystic
Grand Ave., Des Moines
Curt Ellis, Centerville
Dallas C o·un·t y
Empire Coal Co., Centerville
Dallas Fuel Co., Granger: office InsurEnterprise Coal Co., N uma
ance Exchange Bldg., Des Moines
Enterprise Coal Co., Rathbun
Norwood-White Coal Co., Moran : ofFairlawn Coal Co., Centerville
fice 907 Bankers Trust Bldg., Des
Friendship Coal Co., Cincinnati
Moines
.
Guinn Coal Co., Coal City
Scandia Coal Co., Des Moines
Hafner Coal Co., Cincinnati
Shuler Coal Co., Waukee: office So.
Helman Brps. Coal Co., Centerville
Surety Building, Des Moines
Herr Coal Co., Plano
Davis CO1mty
Hi-Test Coal Co., Mystic
. Henderson & Goodwin Coal Co., Floris
Iowa Block Coal Co., Centerville
Lunsford Bros. Coal Co., Bloomfield
Johnson Coal Co., Mystic
Mitchell Bros. Coat' Co., R.F.D. No.
Kincaide Coal Co., Cent~rvi11e
2, Floris
]. A. Koontz, Centerville
Van Patten Coal Co., Floris .
Liberty Coal Co., Mystic
Greene County
Little Walnut Coal Co., Mystic
Greene County Coal Co., Jefferson
W. W. Lowe, Brazil
Harold McElheny Co., Rippey
Maddalozzi Coal Co., Mystic
Riverside Coal Co., Rippey
McConville Coal Co., Centerville

COAL PRODUCERS
Guthrie County
Butler Coal Co., Guthrie Center
John Mansell Coal Co., Guthrie Center
Elmer Renslow Coal Co., Guthrie Center
Lloyd Renslow Coal Co., RR 3, Guthrie Center
W. H. Scott, RR 5, Guthrie Center
H. M. Sipe Coal Co., Guthrie Center
Thomas Coal Co., Guthrie Center
J as.per C ou.n ty
Colfax Coal Co., Colfax
Hopkins Coal Co., Colfax
Jackson Coal Co., RF.D. 4, Newton
Newton Coal Co., Newton
Oswalt Coal Co., Colfax
Prairie Coal Co., 904 E . 29th St., Des
Moines
Acklin & Peterson, RF.D. 3, Monroe
Jefferson County
Bonnett Coal Co., Fairfield
Star Coal Co., RF.D. 7, Fairfield
Keokuk COlmty
Carson Bros., What Cheer
Lucas County
Central Iowa Fuel Co., Williamson:
office 1209 . So. Surety Bldg., Des
Moines
Consolidated Indiana Coal Co., mine
near Williamson: office 139 West Van
Buren St., Chicago, Ill.
Mederais Coal Co., R 1, Lacona
Union Coal Co., Lucas
Mahaska County
Charles Ahrweiler, Oskaloosa
Ball & Co., What Cheer
Blomgren Bros. Coal Co., RF.D.,
Lovilia
Cromwell & Wilson, Givin
De Frehn & Son, Oskaloosa
Edwards Bros. Coal Co., Oskaloosa
Thomas H. Edwards, Beacon
A. M. Ellis Coal Co., Givin
Evans Bros. Coar Co., Eddyville
Evans Coal Co., Evans
Steve & Joe Gasper, Truax
Givin Coal Co., Givin
.
Hynick Coal Co., RR 1, Givin
Thomas Lewis, Givin
Lockhart Coal Co., RF.D., Oskaloosa
Mathes Coal Co., Givin
Frank 'Mathews, Oskaloosa
Mitchell Coal Co., 902 1st Ave. W.,
Oskaloosa
.
J. M. Mitrisin, Oskaloosa
Oskaloosa Coal Co., Oskaloosa
Owens & Griffith, Beacon
O. E . Price & E. Snook, University
Park
Roberts Bros. Coal Co., Oskaloosa
Swanson & Lewis Coal Co., Oskaloosa
Sweitzer Coal Co., Eddyville
Thatcher Coal CO" Oskaloosa
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White Bros. Coal Co., Rose Hill .
Williams Coal Co., New Sharon
Marion County
Bishop Coal Co., RF.D., Knoxville
. Bradley Bros. Coal Co., RR 1, Knoxville
.
Consolidated Indiana Coal Co., Melcher: office 139 West Van Buren St.,
Chicago
Cox Bros., R R 3, Knoxville
Deitrich & Clark, Cordova
Chas. Fortner Coal Co., RF.D., Knoxville
Hamilton Coal Co., Hamilton
Hayes Bros. Coal Co., Knoxville
Horse Shoe Coal Co., Bussey
Johns Bros. Coal Co., Bussey
Walter McElrea, Dallas
McN eish Bros., Knoxville
Pershing Coal Co., Pershing: office 648,
Ins. Exch. Bldg., Des Moines
Red Rock Coal Co., Melcher: office
1219 So. Surety Bldg., Des Moines
Riggens Coal Co., Harvey
Ben Rowley, J<noxville
Success Coal Co., Otley
M OItroe County
Avery Valley Coal Co., Monroe
Blackstone Coal Co., R.R 1, Lovilia
Carbon Coal Co., Albia
City Coal Co., Albia
De Ross Coal' Co., RR 3, Albia
Graham Coal Co., A very
Lovilia Coal Co:, Lovilia
Monroe Block Coal Co., Albia
Midwest Coal Co., Albia
Plainview Coal Co., Albia
Rex Fuel Co., Albia
Smoky Hollow Coal Co., Albia
Smith Bros., Monroe
Page County
Clarinda Coal Co., Clarinda
Evans Coal Co., Clarinda
Pearson Coal Co., Clarinda
Sawmi!1 Coal Co., Clarinda
Polk County
Beck Coal & Mining Co., Des Moines
Bennett Bros. Coal Co., Des Moines
Capital City Coal Co., Box 864, Des
Moines
Carbon Mining Co., 907 Bankers Trust
Bldg. Des Moines
Central Service Co., 100 E. Maple St.,
Des Moines
Clover Leaf Coal Co., Des Moines
Des Moines Coal Co., Valley National
'Bank Bldg., Des Moines
·Economy Coal Co., Des Moines
Four Mile Coal Co., 42nd & Easton
Blvd., Des Moines
Gibson Coal Co., Rider: office 225
Iowa Bldg., Des Moines
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Independent Coal Co., Bankers Trust
Bldg" Des Moines
N orwood-White Coal Co" Herrold:
office Des Moines
Standard Coal Co., 2456 East Grand
Ave., Des Moines
Robert Stanford Coal Co., Des Moines
Urbandale Coal Co., Des Moines
Taylor County
Ankeny Coal Co., New Market
Bean Coal Co., New Market
Carbon Coal Co., New Market
New Market Coal Co., New Market
Van Buren County
Barr & Sons, RR 1, Birmingham
R A. Carmichael, Birmingham
]. Daniels & Sons, Douds
Ratcliff Coal Co., Douds
Wapello County '
Airline Coal Co., 415 S. Willard St.,
Ottumwa
Best Coal Co., RF.D., Ottumwa
Big Four Coal Co., Ottumwa
Carr Bros. Coal Co., Eldon
Gibb Coal Co., RF.D., Ottumwa
Glendale Coal Co., 1317 Castle Street,
Ottumwa
Happy Hollow Coal Co., RF.D., Ottumwa

Hartwig Bros. Coal Co., Eldon
Indian Head Coal Co., Ottumwa
Kirkville Coal Co., Ottumwa
Miers & Houk Coal Co., RR .8, Ottumwa
Munterville Coal Co., Blakesburg
Henry Rowley', R,.R 3, Blakesburg
. Sickles Coal Co., Eldon
Simpson Bros. Coal Co., Ottumwa
Stribling Coal Co., Eldon
Warren COU1tty
Great Western Coal Co., Orillia : office
Polk Bldg., Des Moines
Indian Valley Gloss Coal Co., Hartford: office Ins. Exch. Bldg., Des
Moines
Oak Hill Coal Co., Carlisle
Ridge Block Coal Co., Carlisle
Scotch Ridge Coat Co., RF.D., Carlisle
Wayne County
L. E. Bennett, RR 1, Promise City
Hayhurst Coal Co., RR 2, Promise
City
'. Rissler Coal Co., RR 3, Melrose
"Violet Valley Coal Co., .Seymour
Whalen Coal Co., Seymour
W ebster County
Marcey Coal Co., Lehigh

.Conditions in the United States as a whole were very similar to
those in Iowa. Production .fell 85 million tons, and the value decreased
207 million dollars. The decrease in value was due partly to the decrease in tonnage and partly to a drop of 16 cents in the average price
per ton received .a t the mines. The average number of workers was less
by forty-three thousand in 1931, and the average number of days
worked was 27 less. One notes with mixed feelings that the miners in
some states produced as high as 1,400 tons per year per man, while in
Iowa the average per man per year was 429 tons. This l!lrger tonnage
was no doubt due to thicker seams of coal, more use of machinery, or
other less laborious working conditions. Certainly there is no reason to
suppose that Iowa miners are any less capable or industrious than
workers in other states.
T,able IV-A gives an analysis of the important statistics of the coal
industry in 1931 in the United States.
The seven leading states in coal production in 19~ 1 were in order:
West Virginia, Pennsylvania, Illinois, Kentucky, Ohio, Indiana, and
Alabama. Iowa ranked 13th. In value they ranked Pennsylvania, West
Virginia, Illinois, Kentucky, Ohio, Alabama, and Indiana, with Iowa
11th.

· GYPSUM
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TABLE IV-A
Produc~ion,

Value, Men Employed, Days Worked, and Output P er Man Per Day at
Coal Mines in the United States in 1931.

State
Alabama _______________
Alaska _____ ____________
Arizona ________________
Arkansas _______________
Calif., Ida., Nev., Ore. ___ .
Colorado ___ ___________
Georgia _______________ _
Illinois _________________
Indiana ___ __ ___________ .
Iowa ______ ____________
lCansas ________________ _
lCentucky______________ .
Maryland ______________ .
~

~

M!chiga~--------------Mlssourl
_______________
Montana _____________ __ .
New Mexico ___________ .
North Carolina _____ .: ___
North Dakota __________
Ohio ___________________
Oklahoma ______________
Pa. (bituminous) _______ .
South Dakota __________
Tennessee ______________
Texas __________________
Utah ___________________
Virginia ________________
Washington ____________ .
West Virginia ________ -,_
Wyoming ______________ .
Total bituminous 193L_
Total bituminous 1930__

Total
quantity
net
tons
11,998,781
105,900
7,120
1,153,555
17,385
6,604,369
21,580
44,303,295
14,295,165
3,388,355
1,986,870
39,963,621
2,005,773
359,403
3,620,497
2,378,052
1,552,822
2,363
1,519,307
20,410,995
1,908,394
97,658,698
27,485
4,721,548
716,020
3,350,044
9,698,680
1,846,461
101,473,172
4,993,686
382,089,396
467,526,299

Average
per
ton
$1.82
5.25
5.90
3.04
5.06
2.41
2.09
1.70
1.45
2.53
1.90
1.27
1.45
3.04
2.00
1.81
2.96
3.81
1.42
1.24
2.42
1.59
2.33
1.47
1.49
2.22
1.45
3.14
1.31
2.40
$1.54
$1.70

Total
value
$ 21,866,000
556,000
42,000
3,511,000
88,000
15,944,000
45,000
75,527,000
20,735,000
8,575,000
3,771,000
50,745,000
2,907,000
1,094,000
7,248,000
4,299,000
4,597,000
9,000
2,155,000
25,371,000
4,614,000
155,060,000
64,000
6,942,000
1,070,000
7,442,000
14,060,000
5,800,000
132,762,000
11,996,000
$588,895,000
$795,483,000

GYPSUM

Number
of
Employees
22,973
80
27
4,733
116
10,028
62
49,685
12,311
7,897
3,813
47,766
3,224
1,372
5,362
1,672
' 2,830
32·
1,300
25,085
4,634
116,726
56
7,448
1,148
3,268
11,357
2,662
97,787
4,759
450,213
493,202

Average Average
number
tons
'o f days perman
worked per year
136
522
277
1,324
115
264
95
244
86
150
142
659
180
348
892
136
146
1,161
142
429
123
521
159
837
190
622
262
96
142
675
1,422
153
145
549
74
83
166
1,169
174
814
412
115
169
837
127
491
171
634
624
140
140
1,025
175
854
170
694
1,038
176
154
1,049
160
849
187
948

.

Gypsum, like other products in Iowa, experienced a serious decline
in 1931. Both the gypsum sold crude and that sold calcined fell off
about one third in quantity. The value of th~ gypsum sold crude declined more than that of the gypsum sold calcined. Table V shows the
production of the different classes of gypsum in Iowa in 1930 and
1931.
The list of gypsum companies operating in 1931 is given below.
United States Gypsum Co., Centerville.
Certainteed Products Corp., Fort Dodge. Office 100 E . 42d St., New York.
Universal Gypsum & Lime Co., Fort Dodge. Offices 1535 Conway Bldg., Chicago.
United States Gypsum Co., Fort Dodge. Offices 300 W. Adams St., Chicago.
Hawkeye Gypsum Products Co., Fort Dodge.
Wasem Plaster Co., Warden Apts., Fort Dodge.
Cardiff Gypsum Plaster Co., 903 Central Ave., Fort Dodge.
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TABLE V
Production of Gypsum in Iowa in 1930 and 1931.

Crude gypsum mined ________________________
Sold crude - cement mills ___________________
(a) _______________________
Other purposes
Total sold crude ____________________ _______
Sold calcined - neat and sanded plaster ________
Base coat plaster (e) _______________ ~ _____
Finished and molded plasters (e) __________
Plaster board and wall board _____________
(d) _________________________
Partition tile
Other building (b) _______________________
Plate glass 'works _________________________
Terra cotta and pottery works (c) ________
Total sold calcined _________________________ .
Total sold ______________________________
~

1930
1931
Tons
Value
Tons
Value
484,047
321,627
154,860 $ 211,645 85,700 $ 112,312
902
4,057 12,774
21,816
215,702 98,474
155,762
134,128
22,178
208,341 13,194
113,936
917,793
----------- 116,002
79,773
----------- 11,590
66,900 1,671,805 41,438 1,114,861
31,022
224,083 18,473
139,241
9,174
141,211
5,812
58,906
6,349
26,219
----------1,781
54,266
----------303,230 3,525,617 2W,726 2,453,998
458,992 $3,741,319 309,200 $2,588,126

(a) Other Purposes: The figures for 1931 include the gypsum sold for agriculture, but the figures
for 1930 are for agriculture alone.
(b) Includes: Roofing tile, insulating materials, and other tiles. The 1930 figures include plate
glass, but this is given separately in 1931.
,
, (c) Includes: Calcined gyps,u m sold for other purposes than those listed.
(d) 1930 : Equals 83,312,425 square feet, or 1912 acres or 2.99 square miles. 1931: 54,209,044
square feet, or 1.94 square miles. ,
(e) Figures for these plasters were not given for 1930 .

. Production of gypsum in the United States showed a decline similar
to that experienced in Iowa. The amount of gypsum sold crude decreased a little over one fifth, while that sold calcined decreased almost
one third. The total sales decreased from 3,180,000 to 2,300,000 tons.
TABLE V-A
Gypsum Production in the United States in 1930 and 1931
Plants active _____________

1930

1931

.56

Tons
Total mined ______________ 3,471,393
Sold crude _______________
989,591
Sold caldned _____________ 2;191,376
Total sales _______________ , 3,180;967

Value

$ 1,886,254
25,165,230
27,051,484-

54
Tons
2,559,017
773,185
1,593,753
,2,366,938

Value

$ 1,565,367
19,235,990
20,801,357

Table V-A summarizes production of .gypsum in the United States.
Iowa hold:; third place among the states, New York being first and
Michigan second.
LIMESTONE AND LIME

The story of limestone production in 1931 is very similar to that of
other branches of the mineral industry - sharp declines in every class
of material, both in tonnages and in values. For instance, riprap production decreased from 98,000 tons to 31,000 tons, a decline of over
two thirds; in value the decline was a little less. Limestone for concrete and road metal declined from 1,160,000 tons to 1,020,000 t01J.S,
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while the values dropped from riearly $1,300,000 to a .little less than
$1,000,000. Railroad ballast declined nearly three four.ths in tonnage
and about four fifths in value. Agricultural stone suffered a decrease of
about one half in tonnage and value. The decline in' general was a little
over one fourth in tonnage, and ab.out one third in value.
The production of different classes of stone and lime in 1931 is
shown in Table VI, while the production by counties IS shown 111
Table VII.
TABLE VI
Production of Stone and Lime in Iowa· in 1930 and 1931.

1930
1931
Kind
Plants
Tons
Value Plants
Tons
Value
Building stone ___________ }
10,108(a) $ 10,959
2
1
4,730
5,046
$
Rubble _________________
3
Riprap __ _________________ _ - 89
98,780
85,704
31,850
31,176
8
Concrete and road metaL __ 27
1,160,385
994,608
34
1,020,030
Railroad ballast ___________
6
258,787
5
66,360
38,320
Agriculture _______________ 27
268,721
197,788 26
126,610
105,554
1.
33,539
43,397
22,030 . 36,001
1
}
1
2
Other uses __________ .,. __
2
2
Totals ________ _________
1,830,320
1,271,610 $1,210,705
$1,853,411

l'~i~:~~~

l~~:r-~_;;d-gl;~;-f~~t;;i~;

(a) Curbing, flagging,. and paving are included in building stone in the figures given in 1930,
Curbing, flagging, and paving figures are not included in building stone for 1931 as none was

repor~ed.

Table VI-A gives the production of limestone inthe United States in
1931.
TABLE VI-A
- Production of Limestone in the United States in 1931
Building stone (cut stone) ________________________ cubic feet
8,973,080
Value _________________________________________________ _
$10,540,845
Average value per cubic foot ____________________________ _
$1.17
* Other
limestone, value ____________________ .:. _____________ _
$699,453
Total value _____ _____ ______ ____________________________ _
$11,240,298
* Includes rough construction stone, rubble, curbing, and flaggings ,
~

As in 1930, Madison County again had the largest tonnage and
value, with the Hawkeye Portland Cement Co. of Des Moines again
the leading producer·. Madison County added another producer in 1931
- the Winterset Stone Co. The other leading counties in order of tonnage were Scott, Marshall, Linn, Black Hawk, and Johnson; in value
they ranked : Linn, Scott, Black Hawk, Marshall, and Johnson. Linn
County, which was a minor producer in 1930, almqst doubled its production in 1931 and more than doubled·its value. This brought it up to
fourth place in tonnage and second place in value in 1931.
The Hurst estate at Hurstville, Jackson County, was the sole pro-

~

TABLE VII
Prodflction of Limestone and Lime in Iowa in 1931.
--

Counties

Plants

Allamakee (2), <;:tinton (3),
Winneshiek (2) __________________________
Black Hawk (2), Bremer (1),
"
.
, Floyd (1), Woodbury (1) __ ____ __________
Buchanan.
Gordo (1),
I>ubuque(1),
(2)Cerro
_____________________
__ ______
Clayton (3), Jackson (2), Madison (2) _________
Hardin
(1), Keokuk
(1), Lee (3),
Mahaska
(1) ______________
______________
~

Johnson (1), Marshall (2),
Van Buren (1) ___________________________
Jones (3), Scott (2) ______________ 2 _________ _
Linn _______ _______________________________ _
Totals for ,1931 ___________________________
Totals for 1930___________________________
~

----

Building stone,
rubble, riprap,
lime
Tons
Value

Co~crete, road
metal

Tons ,
55,898 $

7

Value
50,365

Other uses
Tons
500 $

---

(a)

Value
800

~

Total
Tons
56,398 $

Value
51,165

Z
t'l
f;:

t'"

"'d

::u

o

5

167,501

165,906

18,528

15,741

186,029

181,647

4
7

90,886
252,881

92,219
283,554

30,680
9,799

42,775
6,199

121,566
282,82~

134,994
309,635

87,829

96,916

26,619

25,481

114,448

122,397

o

113,355 68,539 35,656 213,471
137,913
155,957
126,823
83,941 40,193 29,593 176,828
124,878
100,298
108,352 19,850 21,680 120,148
130,032
36,973 $38,172 1,020,029 $ 994,606 214,708 $177,!}25 1,271,710 $1,210,705
101,177 $86,371 1,168,817 $1,308,218 ,S'!.4!1~7J456!183 1,814,291 $1,850,832

......

20,142 $19,882

6
4
5
5
43
43

7,019
9,812

6,946
11,344

(a) Includes : Railroad ballast, flux, sold to sugar factories, agricultural limestone, railroad fills,

g
()

0-3
......

z

Z
.....

§
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dticer of lime in this state in 1931. The figures for production are combined with those for limestone.
The list of limestone companies operating in 1931 is given below.
A llamakee County
Hess Bros., Lansing
H. L. Leas, Elkader
Appanoos.e County
Wm. B. Swan, Plano
Black Hawk County
The Builders Material Co., Cedar Rapids. Brandon (Hawkeye Quarry)
Waterloo , Dredging Co., W. Mullan
Ave., Waterloo
Bremer County
Schild Bros., Waverly
Bl4Chanan County
Lewis V. T. Francis
Cerro Gordo County
Stoddard Stone Products Co., Mason
City
N. W. States Portland Cement Co.,
Mason City
Clayton County
Elmer J. Kroze1
E. C. Schroeder & Co., McGregor
U. S. Engineer Office, Box J, Commercial Sta., St. Paul, Minn. Quarry
at McGregor
'
Clinton Coflnty
C. T. Hanrahan, Charlotte
J. R. Kane, Charlotte
John Ponolishta
Dubuque County
Dubuque County, Highway Dept., Dubuque. Quarry at Waupeton
Dubuque Stone Products Co., Dubuque
Hardin County
,
Iowa Limestone Co., 907 Bankers Trust
Bldg., Des Moines. Quarry at Alden
Jackson County
Isaac VoepeU, Baldwin
A. ' A. Hurst, Maquoketa. Quarry at
Hurstville (near Maquoketa)
Johnson COllnty
River Products Co., 20-21 Schneider
Bldg., Iowa City. Quarry at Coralville (Conklin Quarry)
Jones COllnty
Men's Reformatory, Anamosa

Columbia Quarry, Cedar Rapids. Quarry at Stone City
H. Dearborn Sons, Stone City
Keokuk C0l4nty
Keokuk County Engineer, Sigourney
Lee County
Driscoll & Hayes; Belfast, via Farmington
McManus Quarries Co., Inc., 112 Masonic Bldg., Keokuk. Quarry at Ballinger Station
,
,Keokuk Quarry & Constr. Co., 1325
Main St., Keokuk
Linn CoUllty
Builders' Material Co., Cedar Rapids
'Dewees & Whitney, Springville
Lanning & Fulkerson, Marion
Larimer & Shaffer, Inc., Cedar Rapids
Linn County Engineer, Cedar Rapids
Madison CoUllty
Hawkeye · Portland Cement Co., 802
Hubbell Bldg., Des Moines. Quarry
at Earlham
Winterset Stone Co., Winterset
Mahaska COU1lty
Mahaska County, County Engineer,
Oskaloosa
Marshall C0l4nty
Chicago & North Western Ry. Co., 400
W. Madison St., Chicago, Ill .. Quarry
at Le Grand
Le Grand Lime Stone Co., Le Grand
(Main office, 29 S. La Salle St., Chicago, Ill.)
Scott County
Dolese Bros. Co., 205 W . Wacker
Drive, Chicago, Ill. Quarry at Buffalo
Linwood Cement Co., 713 Kahl Bldg.,
Davenport. Quarry at Linwood
Van Buren County
Douds Stone Co., Douds
Winneshiek County
Orlando Bakke
M. O. Weaver, Webster City. Quarry
at Decorah
W oodliury Co'u nty
Interstate Construction' Co., Sioux City

In the United States, constructional limestone was produced to the
amount of 8,973,000 cubic feet, with a value of $10,540,000, a' decline
from lSi million cubic feet and' 18t million dollars in 1930.
SAND AND GRAVEL

The sand and gravel industry in 'I owa showed the same decrease
that was recorded in other branches of the mineral industry. Seriops
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<;leclines are to benoted in the production of building sand, of paving
and road sand, of building gravel, and of paving and road gravel.
Some compensations are found in the increase of the output of railroad ballast sand, of other sands, and of other gravel. However, the total output dropped 1,118,000 tons and $1,087,000.
This amounts to a decline of nearly 25 percent in tonnage and morc
than 40 percent in value.
Table VIII gives the production of sand and gravel by . classes in
1930 and 1931. The production in county groups is shown in Tables
IX an~ X. The counties that produced the most sand and gravel m
TABLE VIII
Summary of Sand and Gravel Production in Iowa, 1930 and 1931.
1930

1931

Materials
Pits
Sand
Molding __________
Building __________
Paving and roads __ .
Grinding, polishing,
and blast sand __ .
Engine ___________ .
Filter ____________ .
Railroad ballast ____
Other _____________
Total sand _____
Gravel
Building __________
Paving and roads_.
Railroad ballast ___ .
Other ________ ~-- - Total graveL __
Total outpuL __

Tons

Value

Ave.
Price Pits

Tons

Value

Ave.
Price

5
49
39

28,343 $ . . 27,030 $ .95
583,949
292,721
.50
1,397,207
562,809
040

3
40
31

9,917 $ .88
11,321 $
360,907
144,37.3
040
825,061
277,210
.34

3
10
4
4
4

2,788
4,137
31,184
15,396
3,172
1,939
56,260
18,670
1,710
7,433
2,110,336 $ 924,412

1048
049

1
10
2
5
4

(a)
1.66
22,356
9,182
Al
(a)
59,638
73,660
15,539
6,017
1,294,822 $ 469,208

54

485,792
496,261
1,749,235 1,113,549
(b)
176,608
64,885
2,411,635 $1,674,695
4,521,971 $2,599,107

40
42
8

209,288
190,256
1,496,078
778,051
(b)
403,208
73,763
2,108,574 $1,042,070
3,403,396 $1,511,278

SO

6
1

.33

-1.02
.64
.36

.18

(a) Included in other sand.
(b) Included in other gravel.

1931 wer'e in order: Polk, Dickinson, Emmet, Sac, Cerro Gordo, and
Pocahontas; in value, Dickinson and Pocahontas dropped out of the
first six, and the list included: Emmet, Polk, Cerro Gordo, Mahaska,
Sac, and Muscatine. The largest producers in tonnage were: Chicago,
Milwaukee & St. Paul Railway Co. in Dickinson County, Concrete.
Materials Corporation of Emmet County, and Pocahontas County
Highway Department; in value the leaders were: Co-operative Concrete Materials Corporation of Emmet County and Concrete Materials
Corporation of Mahaska County.
It is worthy of, note that, as the southern part of the state is approached, gravel is of much less importance, and most of the material

TABLE IX
ProdltctiOn , of Satld atld Gravel in 1931 ~ Sand
Counties

Pro- Structural sand
ducers Tons Value

Allamakee (I) , Clayton (1),
Dubuque (2), Fayette (0) _________________ ____ .
4Appanoose (1), Muscatine (3) ____ .:_________ ____' __,
4
Black Hawk (3), Tama (1) _______________________
4
Boone (2), Calhoun (0), Crawford (0), Story (1) - ____ ______________________
3
Buena Vista (0), Clay (1), Lyon (1),
Sioux (2) _____________________________________- 4
5
Butler (3) , Hancock (1), Humboldt (1)----------.
Cerro Gordo (2), Floyd (1) ,
Mitchell (0), Wright (0) ______________________
3
Cherokee (2), Sac (3) _____ _____ .:. ________________ _ 5
4
Clinton (2), Jackson (1), Scott (1) --.:------------Des Moines (1), Lee (2), Mahaska (1),
Marion (1) ______________ ---------------------5
Dickinson (0), Harrison (0), Pocahontas (0) ___ _____
0
3
Emmet (2), Palo Alto (0), Plymouth (1)-----------,
Johnson (2), Linn (2) ____________________________ :
4
5
Polk --- - ------------- - - - - -----------Totals for 1931 ________________________________ -53Totals for 1930______________________ __________ 66

Paving sand
Tons
Value

27,030 $ 12,248 65,825 $ 20,550
16,657 10,103 46,629 12,632
24,990
13,028 . 43,943 24,382
_22,882

14,182

14,705
22,412

5,027
9,950

101,695

16,094

105,737
41,804
33,607

37,119
12,553
16,045

(c)
146,706
33.712

(c)
44,743
13,844

20,309

6,899

74,077

Other sand (a)
Tons
Value

Total sand
Tons
Value

(c)
(c)
(c)

(c)
(c)
(c)

92,855 $ 32,798
63,286 22,735
68,933 37,410

(c)

(c)

22,882

14,182

>
Z

14,705
124,107

5,027
26,044

'"d

105,737
188,510
67,319

37,119
57,296
29,889

94,386

37,522

Ul

t:!

(c)
(b)
(c)

30,623 (b) (c)

(c)
(b)
(c)
(b) (c)

:=0

o

t:!
c::::

,.,......

(")

o

z

(c)
(c)
(c)
(c)
154,951
154,951 54,883
54,883
38,346 22,683
(c)
(c)
42,736
19,089
81,082 41,772
40,620 (b) (c) _ (b) (c)
90,338 31,911 125,731
216,069 72,531
618,158 $243,037 676,664 $226,171
1,294,822 $469,208
934,118 ~49,786 1,155,798 $466,146 $ 20,420 $ 7,480 4,110,336 $924,412

(a) Includes : Molding, cutting and grinding and blast, engine, filter, railroad ballast, and other sands.
- (b) Included with pavmg sand.
(c) Included with structural sand.

-I>.

'"
'"

~
TABLE X
Production of Sand aJ~d GriJVcl in 1931 - Gravel
Counties

Pro- Structural gravel
ducers Tons
Value

Paving and other
gravel (f)
Value
Tons

Total sand and
gravel
Tons
- Value

Total quantity
washed
Value
Tons

-Allamakee -(0), Clayton (0),
Dubuque (2), Fayette (1)--------------32,855 $ 16,193 - (e)
(e)
3
115,820 $ 43,057
67,205 $ 20,848
Appanoose (0), Muscatine (3) ______________
14,606
10,851
81,941 $ 52,386 159,833
3
85,972 159,632
85,622
Black Hawk (3), Tama (1)-________________
4
6,430 '11,720
12,819
12,474
88,182
61,604
61,557
87,983
Boone (2), Calhoun (1),
Crawford (2), Story (1) ________________
6
3,712
3,056 142,440
18,320 169,034
35,558
26,869
17,458
Buena
Vista
Clay (1), Lyon (2),
Sioux
(0) (2),
_______________________________
(d)
(d)
5
15,236
6,376 195,671
22,453
19,045
9,303
Butler (2), Hancock (1), Humboldt (1) _____
4
9,381
10,359
46,276
25,798 179,764
62,201
81,889
53,326
Cerro
Gordo(1)
(2),
Floyd (0), Mitchell (1),
VVright
_____________________________
24,456
4
21,996
84,102 222,289
92,096
143,217 213,743
141,656
Cherokee -(2), Sac (5) ______________________
7
9,700
6,995 221,520
135;393 419,730
199,684 347,605
175,934
Clinton (3), Jackson (1), Scott (0) _________
47,373
22,560
12,451 137,252
4
30,230
72,570 137,107
72,515
DesMarion
Moines (1)
(1),_____________________________
Lee (1), Mahaska (1),
4 - 13,836
15,323
86,507
109,617 194,729
162,462 193,229
161,362
Dickinson (1), Harrison (1),
Pocahontas (1) ___ ~ ______________________
558,155
3
64,097 558,155
64,097
Emmet (2), Palo Alto (2), Plymouth (1) ____ _
- 2,981
5
3,157 296,436
222,479 454,368
280,519 439,909
276,320
Johnson (2), Linn (1) _____________________
18,287
(e)
(e)
3
14,854
99,369
56,626
99,369
56,626
Polk_________________ _____________________
4
45,185
55,094 147,946
93,633 409,200
221,258 406,377
220,986
Totals for 1931-_________________________
228,802 $199,828 1,723,932 $ 837,126 3,403,396 $1,511,278 2,279,962 $1,353,513
59
Totals for 1930 _______ - 485,645 $496,238 1,925,990 $1,178,457 4,521,971 $2,599,1071.541,970 $2,339,134
- - -- 76
~

(d) Included with paving gravel.
(e) Included with structural gravel.
_
(f) Includes paving and roadmaking, railroad ballast, other gravels_

~
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is fine river sand. An inspection of Tables IX and X will show the
truth .of this statement.
The list of sand and gravel companies operating III 1931 IS given
below.
Allamakee County
Northeastern Iowa Sand & Gravel Co.,
Harpers Ferry
Appa.noose County
A. M. Houser, Centerville
Black Hawk Cmmty.
Black Hawk County, County Engineer,
Waterloo '
Concrete Materials Corp., 504 Lafayette
Bldg., 'W aterloo
Iowa Foundry Sand Co., 106 Western
Ave., Waterloo
Waterloo Dredging Co., 85 W. Mullan,
Waterloo
Waterloo. Sand & Gravel Co., P. O.
Box 553, Wa.terloo
Boone County
McHose Sand & Tile Co., Boone. Pit
at Fraser
Markey River Sand Co., Boone
Bllena Vista County
Buena Vista Highway Dept., County
Engineer, Storm Lake
L. L. Walton, Linn Grove
Chicago & North Western Ry. Co., 226
W. Jackson St., Chicago, Ill. Pit at
Sioux Rapids
Butler County
Aplington Cement 'rile' & Block Works.
Apli\lgton
Concrete Materials Corp:, 504 Lafayette
. Bldg., Waterloo. Pit at Clarksville '
Waverly · Gravel & Tile Co., Waverly.
Pit at Shell Rock
Calhoun COlmfy
Calhoun County Highway Dept;, Rockwell City
P. C. Fulkerson
Cerro Gordo County
Clear Lake Sand & Gravel Go., Clear
Lake
.
Ideal Sand & Gravel Co., Mason City
Cherokee County
Iowa Gravel Products Co., 3330 Maynard St., Cleveland, Ohio. Pit at
Cherokee
Northwestern Gravel Co., Lake View.
Pit at Cherokee
Clay County
. Spencer Cement Block Works, Lock
Box 344, Spencer
Clayton ,Cmmty
Langworthy Silica Co., 902 Federal
Bank Bldg., Dubuque. Pit at' Clayton
Clinton County
A. F. Barber; R.D. 2, Grand Mound

Camanche Sand & Gravel Co., United
Light Bldg., Davenport
.
. Clinton Sand & Gravel Co., 604 Wilson Bldg., Clinton
Crawford County
James Ballantine, Arion
Crawford County, County Engineer,
Denison
Des Moines County
Burlington Sand & Gravel Co., Burlington
Dickinson Cownty
Chicago, Mil. St. P. & P . R. R. Co.,
New UniQn Sta., Chicago, Ill. Pit at
Milford
Dubuque County
Dubuque Stone Products Co., Dubuque
Molo Sand & Gravel Co., Foot of 3d
St., Dubuque
Emmet County
Cement Products Co., Estherville
Concrete Materials Corp., Lafayette
Bldg., Waterloo
Fa'yette C0!4nty
Clermont Brick & Sand Co., Clermont
Floyd County
,
Iowa Foundry Sand Co., Waterloo. Pit
at Floyd
Hancock C oUI~ty
Hancock County Highway Dept., G~r
ner
Harrison Collnty
Rogers Brothers, Dunlap
Humboldt CO~lnty
Concrete Materials Corp.,. Waterloo.
Quarry at Humboldt
Jackson ·County
Bellevue Sand & Gravel Co., Bellevue
J ohns.on County
.
Hawkeye Material Co., Iowa City
Schmidt Sand & Gravel Co., R.F.D. 4,
Iowa City
.
Lee County
Jos. Jaeger, Montrose. Pit at Fort
Madison
Keokuk Sand Co., Ft. of Bank St.,
Keokuk
Linn County
Kings Crown Plaster Co., 98 First
Ave., NW., Cedar Rapids
Larimer & Shaffer, 931 1st St., NW.,
Cedar Rapids
Lyon County
Lyon County, County Engineer, Rock
Rapids
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Miller Sand & Gravel Co., Box 101,
Doon
Mahaska County
Concrete Materials Corp., Eddyville
Marion Cou,n ty
Wilson Sand & Gravel Co., Harvey.
' Pit at Tracy
Mitchell County
Burton Stacy, Osage
Muscatinf: County
Automatic Gravel Products Co., Box
34, Muscatine
,
Hahn Sand & Gravel Co., 207 W . Front
St., Muscatine
Pearl City Gravel Co., Muscatine
Palo Alto County
County Highway Dept., Emmetsburg
Chicago, Rock Island & Pacific Ry.
Co., Chicago, Ill. Pit at Graettinger
Plymouth County
,
Big Sioux Gravel Co., Akron
Pocahontas Co:.mty
Pocahontas County Highway: Dept.,
County Engineer, Pocahontas
Polk County,
Coon River Sand Co., 501 Hubbell
Bldg., Des Moines
The Des Moines Sand & Fuel Co., 510
Grand Aye., Des Moines
Doty Sand & Gravel Co., Des Moines
Hawkeye Co-operative Sand & Gravel
Co., 822 W . 9th St., Des Moines

Flint Crushed Gravel Co., Des Moines.
Pit at Granger
Sac County
Lake View Concrete Tile Co., Lake
View
Le Grand Limestone Co., 29 S. La Salle
St., Chicago, Ill. Pit at Sacton (Lake
View)
Northwestern Gravel Co., Lake View
Sac County, County Engineer, Sac City
W. H. Schnirring, Sac City
Scott County
,
Builders Sand & Gravel Co., 626 W.
Front St., Davenport. Pit at Buffalo
Sioux Cotmty
D. A. Sorgdrager, R. D. 1, Alton
Alton Cement Works, Alton
L. G. Everist, Inc., 2100 E. 4th St.,
Sioux City. Pit' at Hawarden
Story Cmlnt:}'
.
R. E . Carr Sand & Gravel Co.,. E. 16th
St., Ames
Story County, County Engineer, Nevada. Pit at Ames
Tatna County
Standard Gravel Co., 907 Bankers Tr.
Bldg., Des Moines. Pit at Tama
Wright County
Chicago, R. 1. & Pacific Ry. Co., 902
La Salle St. Sta., Chicago, Ill. Pits
at Belmond
,
Chicago Great Western R. R. Co., Chicago, Ill. Pit at Belmond

TABLE VIIl-A
Sand and Grovel Industry il~ the United States in 1931
Sand sold or used by producers, ·by uses: '
Glass _________________________________ ________ short tons
Molding ______________________________________
_____ ~------------------------~------do
Building
do
Paving __________________ '- _______________,______
do
Grinding and polishing__________________ .:'--_____
do .
Engine _______ _- ___
do
Fire or furnace ________________________ ~_______ do
, Filter _________________________________________
do
Other (a) __________________'-__ .:._______________
do
Gravel sold or used by producers, by uses :
Building _:..._.:. __________ _______________________ . ,·t, do
Paving _______________________________________
do
Railroad ballast (b) _____________________ '__ ___,L..'__· do
Total sand and graveL ___________________________ _
~ __________________________

~

1,677,882 ' _
2,138,305 .
25,178,572
27,459,581
007,589
1,W4,123
88,189
55,319

5,633,266

21,426,814
56,716,230 '
10,843,174
153,479,04:f;

, ¥. . ~ fl '"
(a) Includes some sand used- for railroad bal\ast, fills, and simiJar purposes.' :0" ; '~',"!J , ',:
(b) Includes some gravel used for fills and other purposes; in 1931, 8,814,90·7.'ltqns , o~ ; gravel,
valued at $2,898,598 were used' exclusively for ballast.
... \ .;: ' ;',

The production of sand and gravel in the United States in 1931 is
given in Table VIII-A. It amounted to 153,4;29,044 tons; this is to be
compared with 197,051,726 tons produced in 1930.
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In studying the record of mineral production in Iowa in 1932, we
find the general aspect less discouraging than that of 1931. While
there was still a decrease in value of production, the decline was very
much less than that of the previous year. There were lowered values
in the o~tput of cement, clay, clay wares, and gypsum, but in contrast
with these there were increased values in coal, limestone, and sand and
gravel. Whereas the decrease in 1931 was about 35 percent, the lessening of values in 1932 was only about 14 percent. The sale of bituminous coal is considered an indication of industrial activity, and in
the United States as a whole it dropped 20 percent from the previous
year; 42 percent from 1929; and, in fact, the demand was less than it
had been for about a quarter century. In contrast with this, it is pleasing to note that Iowa showed a substantial increase in the tonnage of
coal produced. Mineral production in Iowa declined about 14 percent,
while it dropped about 22 percent in the United States. Table I and
Table I-A show summaries of mineral production in Iowa and throughout the nation.
'
TABLE I
Mineral Production in Iowa in 1931 and 1932

1931
Cement _______________ ,
Clay VVares ___________
CoaL ______________'___
Gypsum _______________
Limestone and Lime ____
Sand and graveL ______
Totals ________ .: ____ ,

Unit

d~~~;s

bbl.

5

Quantity
5,790,087

ton
ton 231
ton
6
ton 43
ton 75

3,388,355
309,200
1,271.710
3,403,396

1932
Pro- Quantity
Value
ducers
$ 5,453,320 5 4,373,642 $ 3,907,427
2,287,903
805,375
8,575,000
3,862,435 9,254.000
2,588,126 7
169,719 1,468,414
1,210,705 45
1,591,235 1,389.465
1,511.278 87
5,230.562 l z706.874
$18,531,555
$21.626.332
Value
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TABLE I-A
Mineral Products of the United States, 1931 and 1932
. 1931

1932

Summary
Value
Value
T otal value of metallic products,______________________ , $ 567,200,000 ' $283,700,000
(exclusive of minTotal value
nonmetallic products
'________________________
fuels)of________________
430,700,000
699,700,000
eral
fuels
__
_________
,______ _______ 1,892,400,000 1,722,600,000
T otal value of mineral
Total value of "unspecified" (metallic and nonmetallic)
7,300,000
6,000,000
products (partly estimated) __ ..: _____________________
Grand total approximate value of mineral products __ $3,166,600,000 $2,443,000,000
~

CEMENT

The cement industry in 1932 continued the downward trend which
was so serious in 1931. Production fell off 1,SOO,OOO 'barrels and shipments dropped aJmost as much in amount and more than that in value.
The average price per barrel was five cents less than in 1931. The production was only slightly more than 40 percent of the annual capacity.
The number of plants was the same in both years. The Gilmore City
plant, being the smallest in the state, is operated less economically than
the larger plants, and therefore is shut down whenever business condi:.tions do not permit operations at a profit. This plant is owned by the
Northwestern States Portland Cement Co. at Mason City, and naturally operations are conducfed more economically at one plant than at
two during times like those prevailing in the last two years. 'Table II
summarizes the cement industry in Iowa.
TABLE II
Production of Cement in Iowa
Production, bbls. ________________________________ _
Stock, December 31, bbls. ______________ ~ _________ _
Shipments, bbls. _________________________________ _
Shipments, value ________________________________ _
Average price per bbL.:. _________________________ _
Annual capacity, bbls. ____________________________ _
Plants active:.. ___________________________________ _

1931
5,004,462
1,414,375
5,790,087
$5,453,320
$0.94
10,293,900

5

1932
4,270,739
1,311,472
4,373,642

, $3,907,427

$0.89
10,293,900
5

When we compare conditions in Iowa with those prevailing over the
United States, we find some cause for congratulating ourselves. As
compared with a decline of 24 perGent in shipments in this state, there
was a decline of 36 percent t~e country over - from 127 million
barrels to 80 million. Throughout the nation the decline in value was
almost 43 percent. This was caused by the combination of smaller
shipments with an average decline in value of 11 cents per barrel. ThIS
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was in spite of the fact that the government was ma~ing a gre:a t effort
to relieve unemployment by appropriations for highways and public
works. One optimistic feature was a slight increase in price during the
latter half of the year. A comparison of the industry in the United
States for 1931 and 1932 is shown in Table II-A.
TABLE II-A
Production of Ce-m ent in the United States

1931

1932

Percent Change
1932 from
1923-25
Average
-39.0
-48.8
-36.6
-45.0
--f:f:).7
-42.7
-16.4
-40.0

1932 from
1931

Production; bbls. _______________ 125,429,071 76,509,000
Shipments, bbls. _______________ . 127,150,534 80,579,000
Shipments, value _______________$140,976,450 $80,835,000
Stock, December 31, bbls. ______ _ 24,177,159 20,205;000

CLAY AND CLAY PRODUCTS

In 1932 six companies produced raw clay in Iowa; these companies were located in Dallas, Hardin, and Webster Counties, three of
them being in Webster County, two in Dallas, and one in Hardin.
Their output amolmted to 3,433 tons, valued at $9,354. Part of this
was fire clay, and the rest was classified as miscellaneous clay.
TABLE III
Annual Census of Clay-Products. Industries -1932
Production, by Kind, Quantity, and Value, for Iowa
:
Number
Stocks on
Quantity
of
hand Dec.
establish- (Thousands) ~alue (Thousands)
ments
Common brick ____ ___________________ 24
14,216
11,059
$112,272
Face brick _________________ _________
112,074
7,386
8,065
19
(Tons)
Hollow building
tile:
(Tons)
_____________________
etc.
_ 294,535
Partition,
48,974
20
58,541
Floor -arch, silo, -etc. _______________
28,787
3,037
8
4,3~7
Draintile _____________________________
82,805
16,811
23
13;632
104,622
16,621
3
7.558
17,027
845
1,763
3
Clay sold, raw or prepared, including fire-clay dusL _________________ _
8,930
1,150
5
----Other clay products_:
Vitrified brick ___ ,; _________________
-(a)
(a)
(a)
4
Hollow ·brick _____ :. _______________ _
(a)
1
---------Roofing tile _______________________
(a)
(a
(a)
1
Wall coping _____________ .: _________
(a)
(a 5
. (a)
3
_______
(not
specified)
(a)
Clay products
1
----..----Red earthenware ________________ ___
(a)
1
--------Art pottery ________________________
(a)
1
--------Saggers ___________________________
(a)
1
--------Total of ot/1er clay prQducts ________ __ .
$ 44,323
'Total _____ __ __ ___ ________________
$805,375
~

~

~f:ee~iJii~:=========================~=

~

~

(a) Withheld to avoid disclosing, exactly or approximately, data reported by individual establishments,
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In the 'United States, as well as in Iowa, the industrial depression
caused continued decrease in both the quantity and value of clay produced. The production in the entire United States for 1932 was
1,618,380 tons, with a value of $5,636,000, a decrease of about one
third from the output of 1931.
Table III shows the production of clay wares in Iowa for 1932. A
study of a similar table for 1931 will show that the decrease in value
of production in 1931 from that of 1930 was a little over one half; the
decrease in 1932 amounted to nearly two thirds. In common brick the
drop was from 33 million to 11 million; face brick from 16 million to
8 million; partition tile from nearly 113 thousand tons to 58 thousand;
drain. tile from 34 thousand tons to 13 thousand; and other clay products dropped in value from nearly $75,000 to $44,000. Data are not
available for giving the output of clay wares by counties. It will be
seen that the clay wares industry has been cut by the financial depre.s.sion more drastically than any other mineral in Iowa. '
COAL

The coal industry presents a pleasing contrast with other parts of
mineral production in Iowa. In comparison with these other minerals,
coal showed a noteworthy increase, both ,in the 'quantity produced and
in. its value. The number of workers was larger by 189, and there was
an increase of nine in t4e average number of days worked. Production increased 474 thousand tons, and this sold at the mines for an
increase of .$679,000. This increase is all the more noteworthy because
of the fact 'that it occurred in the face. of a drop of 13 cents per ton.
The sam~ counties produced in 1932 as in 1931, with the addition of
Webster County, which produced less than a thousand tons in 1931,
but over 21,000 tons in 1932. The inc~ease is partly accounted for by
the opening of a large mine near Fort Dodge by Beck Bros., who have
operated for 'm any years near Des Moines.
The leading counties in production in 1932 ~ere: Appanoose, Marion, Polk, Lucas, Boone, Monroe, and Dallas.
In value the counties ranked: Appanoose, Boone, Polk, Lucas, Marion, Dallas., and Monroe.
The details of coal production in Iowa are shown by Table IV, and
Tables IV-A and IV-B show similar statistics for t.he coal industry in
the United States. Production of coal in the United States decreased
over 70 million tons, and the value decreased 180 ' million dollars. The

TABLE IV
Pr.Od1"tion, Val1u, Men Employed, alld Days Worked at Coal Mines in Iowa i1f""19)Z (al
(Exclusive of product of wagon mines producing less than ~000 tons)
Net Tons
Sold to
Loaded at Trucked
County
. local trade'
to
mines
for
distant and used by
employees
shipment points
Adams _____ _______________
11,733
4,000
Appanoose ________________ .
540,079 15,991
55,624
Boone __ .: __________________ 296,147
89,498
Dallas ____________________ . 349,765 14,300
24,472
5,556
Davis and Lucas __________ .
6,084
(;reene ___________________ 479,433
14,008
16,000
(;uthrie _____________ _____ .
9,784
Jasper ____________________ .
26,920
35,231
Jefferson and Keokuk _______
280
9,528
_______________
44,152
8,005 8,100
1{arion ____________________
50,438
8,564
1{onroe ___________________ 465,947
3,043
32,343
Page______________________ 357,933
11,059
400 26,424
PoIL _______·______________
1,463
390,625
Taylor ____________________ 117,628
4,355
450 8,000
Van Buren ________________
147
1,350
5,023
Wapello ______ _____________
66,801
1,715 14,665
Warren ___________ _______
28,985 52,680
45,912
Wayne _____________------10,829 .
5,120 11,200
Webster ___________________
21,016
530
Total, 1932 _____________ 2,651,754 227,377(bl 930,204
Total, 1931 _____________ 2,442,377
907,308 .
~

1{ahaska_ ~

~

- - - -- - - - - -- - - --

Used at
miries for Total
power and quantity
heat
127
15,860
615,238
790
403,595
3,650
381,777
1,984
489,745
4,228
270
30,278
12,435
51
2,055
64,206
9,838
30
61,396
1,139
529,905
4,~56
395,557
2,238
37,883
514,024
4,308
28
12,833
6,630
110
92,700
2,072
139,463
3,839
27,499
350
27
21,573
32,252
3,862,435
38,670 3,388,355

Value
Number of Employees
Total
Average
Undernumber of
(thousand Average
Total
Surface
days mine
dollars) per ton ground
was active
9
$3.03
56
65
132
$ 48
1,419
2.31
1,584
234 1,818
133
1,320
3.27
983
67 l,p50
143
2.43
928
611
649
38
156
1,112
2.27
636
684
48
155
2.81
85
85
11
96
99
3.54 .
44
58
66
148
8
2.29
147
143
20
163
192
20
2.03
28
28
126
119
1.94
109
54
163
155
1,082
2.04
694
99
793
157
2.17
860
616
61
677
187
116
3.06
89
10
215
99
1,234
2.40
896
83
979
152
2.96
38
73
7
125
80
16
2.41
23
28
5
143
192
2.07
200
244
44
166
342
2.45
206
41
247
154
2.22
61
94
15
109
117
3.29
27
71
. 142
21
48
7,183 ~8,O86
$9,254
$2.40
151
7,227 ~7,897
$8,575
$2:53
142

'1:j

~

t1

c::

g....

o
z
o
I:tj
()

o

:>

t:'

(a) The figures relate only to active mines of commercial size tbat produced coal in 1932. Tbe number of sucb mines in Iowa was 212 in 1932 ; 231 in 1931;
233 in 1930.
.
(b) In addition 20,848 tons was mined wbich went less than ten miles from the mines.

~
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Bituminous

Coa~

TABLE IV-A
Industry in the UII,ited States

Production __________________________________tons
Value at mines ________________________ __________ _
Av.erage value per ton ___________________________ _
Stocks on hand: (a)
January 1__________________________________tons
I}ecember 31 ________________________________ do
Consumption (calculated) __ _______________ do

193.1
382,089,396
$588,895,000
$1.54
37,200,000
35,500,000
371,869,000

1932
309,709,000

~,677,OOO

$1.31
35,500,000
29#)6,000
306,917,000

(a) Figures represent consumers' stocks.

TABLE IV-B
Prodliction Summary of Coal Produced, Value, Men Employed, Days Operated, alld
Output Per Man Per Day, by States, in 1932
State
Alabama _________________
Alaska __________________ .
Arizona ___________ ___ ___.
Arkansas ______________·__ .
Calif., Ida., Ore. __________
Colorado ________________ .
Georgia-----------------Illinois __________________ .
Indiana __________________
Iowa ____________________ .
lCansas __________________ .
lCentucky ________________
Maryland ________________
M!chiga!l----------------.
MlSSOUrl _________________
Montana _________________
New Mexico _____________
North Carolina __________ .
N orth Dakota~ ___________
Ohio ____________________ .
Oklahoma _______________ .
Pa. bituminous ___________
South Dakota ____________
Tennessee ________________
Texas ___________________ ·
·Utah ___._________________ .
Virgipia----------------~ashington--------------

West Virginia-----------.
~yoming------------- -- -

Total bituminous, 1932~ ____
Total bituminous, 193L ___ .

Total
quantity
Total
net
value
tons
7,856,939 $ 12,138,000
514,000
102,700
6,877
33,000
1,033,471
2,831,000
16,319
60,000
5,598,721 12,237,000
27,208
48,000
33,474,553 51,316,000
13,323,573 17,267,000
3,862,435
9,254,000
1,952,885
3,420,000
35,299,582 34,892,000
1,428,937
1,827,000
446,149
1,219,000
4,069,598 . 6,654,000
2,125,225
3,527,000
1,263,386
3,321,000
1,900
6,000
1,739,658
2,200,000
13,909,451 15,418,000
1,255,466
2,646,000
74,775,862 100,361,000
49,074
87,000
4,670,000
3,537,882
636,590
. 904,000
5,685,000
2,852,127
9,280,000
7,692,180
1,591,426
4,759,000
85,608,735 90,786,000
9,317,000
4,170,963
309,709,872 $406,677,000
382,089,396 $588,895,000

Average
per
ton
$1.54
5.00
4.80
2.74
3.68
2.19
1.76
1.53
1.30
2.40
1.75
.99
1.28
2.73'
1.64
1.66
2.63
3.16
1.26
1.11
2.11
1.34
1.77
1.32
1.42
1.99
1.21
2.99
1.06
2.23
$1.31
$1.54

N umber
of
employees
20,443
120
17
4,325
141
8,749
64
47,597
10,639
8,086
3,591
42,267
3,105
940
5,677,
1,525
2,602
26
1,311
23,280
3,063
104,532
84
7,525
699'
2,842
10,376
2,816
85,765
4,173
406,380
450,213

Average Average
number
tons
of days pertman
worked per day
3.60(a)
107
189
4.53
1.61 .
251
92
2.61
69
1.69
142
4.51
2.04
208
112
6.30
145
8.65
151
3.17
4.19
130
155
5.41.
3.07
150
159
2.98
161
4.45
145
.9.64
127
3.82
55
1.33
7.12
186
127
4.71
120
3040
4.66
154
4.65
126
148
3.18
152
6.00
5.69
176
144 .
5.16
3.51
161
5.93
168
6.65
150
5.22
146
5.30
160

(a) Using a "calculated" method.

average price per ton decreased 23 cents, and the total number of employees was less ' by about 44 thousand. As usual, Pennsylvania and
West Virginia were again leaders both in tonnage and value. Iowa
ranked twelfth in tonnage and eleventh in value, though Wyoming an,d
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Virginia were only sHghtly higher in value. Considering the industry
as a whole, it will be seen that ~onditions in Iowa were much above the
average.
GYPSUM

Like most other mineral products in Iowa, gypsum experienced a
serious decline in 1932, as it had in the previous year. Table V shows
that the amount of crude gypsum mined was reduced from 321,000
. tons to 178,000 tons, a drop of somewhat less than 50 percent. The
gypsum sold crude, however, showed a somewhat smaller decline,
amounting to about one third in both tonnage and va"tue. The gypsum
sold calCined in 1932 was almost exactly· one half of that sold calcined
in the previous year, and its value was a little more than one half.
Figures are not available showing the different classes of gypsu'ttl ware.
Seven operators were active in the state in 1932.
TABLE V
Production of Gypsum in Iowa in 1931 and 1932.
1931
1932
Tons
Value Tons
Value
Crude gypsum mined ____________________________ 321;627
178,087
Sold withoutca1cining __________________________ 98,474 $ 134,128 63,931 $ 91,267
Sold ca1cined __________.___ ._____________________ . 210,726 2,453,998 105,788 1,377,147
Total sold,. ____________________________________ . 309,200 2,588,126 169,7l9 1,468,414

Gypsum is used almost entirely in connection with building enterprises, and so the demand for it varies in direct ratio to the building
business. Since building has beeri sharply curtailed during the. recent
financial stringency, it was to be expected that the production of gypsum ~ould suffer a similar lessening. As soon as business conditions
improve we may expect an increase in gypsum production both in
the amounts sold and in the prices received.
In the United States the gypsum industry experienced the greatest
recession in tonnage output since the beginning of the century. A decrease of 47 percent was reported in the production of crude gypsum.
This is a reflection of a drop of 56 percent in the value of building
contracts since' 1931 and 79 percent from those of 1926. In .the latter
part of t~e year there was a slight increase due to repairs and remodeling urged by civic organizations, but these could have little effect in
counterbalancing the very great decline in large building projects.
Iowa was again third in the United States in the production of crude
gypsum, New York and Michigan again leading. These three states,
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with Texas and Nevada, reported 71 percent of the total production
for 1932.
Table V-A shows the condition of the gypsum industry in 1931 and
1932.
Gypsum
Plants

Prod~~ction

TABLE V-A
in the United States in 1931 and 1932.

active ___________________________ .

Total mined _______________ ______________
Sold
________ _____ ________________
Sold ca1cined ______________________.____ .
Total mined _____ _____ ___________________
crude~

1932
1931
54
53
Tons
Value
Tons
Value
2,559,017
1,355,219
773,185 $ 1,565,367 437,808 $ 919,085
1,593,753 19,235,990 836,428 11,488,534
2,366,938 20,801,357, 1,274,236 12,407,619

1

LIMESTONE

. In 1932 the production of limestone showed an encouraging increase. While there was a decrease in some of the smaller items, this
was more than counterbalanced by road metal, concrete, and railroad
ballast, which showed an increase of 389,328 tons witp. an increased
value of $250,785.
The total increase in tonnage and value of limestone was 319,625
tons and $178,760. The operators increased in number from 43 to 54.
The production of building limestone in the United States declined
from nearly nine million cubic feet to six and one-half million; and
the value declined from ten million to six mi.11ion dollars. Rough conTABLE VI
Production of Limestone in Iowa itl1932.
Kind
Plants Tons
4
Building ____________________________________________ .:__
1,672
3
Rubble and flux (a) ____________________________________
. 2,329
Riprap ___________________ . _____________________________
9
. 23,686
Road metal and concrete, and railroad ballast_______________ 47 1,475,718
Agriculture _________________________ _____ :.. _______ _____ . 24
67,663
Other Limestone (b) ___________________________________
4
20,167
45
·Total ______________________________
1,591,235
~

~________ _ ___ _ ___

Value
1;929
3,088
19,069
1,283,713
. 50,983
30,683
$1,389,465

$

(a) One operator produced flux, and two operators produced rubble.
(b) Other limestone includes that sold to sugar factories.

TABLE" VI-A
Production of Litnestone in United States in 1931 and 1.932.
1931
1932
Limestone:
Building stone (cut stone) - cubic feeL_ ________________ _ 8,973,080 6,640,000
Value ________________________________________________ $10,540,845 $6,535,000
Average value per cubic fooL _________________ _______ .
$1.17
$0.98
Other limestone, value (a) ______________ _______________ __ $699,453 $433,700
Total value ______ __________________________________ __ $11,240,298 $6,%8,700
(a) Rough construction stone, rubble, curbing, and flagging.

TABLE VII

., Production of Limesione in Iowa in 1932.
Road metal,
stone,
Pro- Building
concrete, railriprap
rubble,
Counties
road ballast
ducers
Tons Vahle
Tons Value
Allamakee (1), Louisa (1), Winneshiek (1) __ _____
3
34,50l $ 33,000
--------Black Hawk (5), Bremer (1) ___________________ 6
74,842
95,781
Buchanan (1) , Clayton (4), Floyd (2) _________ _ 7
(b)
(b)
94,684
77,305
Cerro Gordo (1) , Hardin (1), Marshall (2) _______ . 4
139,259
118,790
Clinton (2), Scott (3) _____________________ __ ___
(b)
(b)
145,792
10l,704
5
Dubuque (4), Jackson (1), Van Buren (1)-----(b)
(b)
129,657
116,837
6
Johnson (2), Mahaska (1) ______________________
127,544
154,853
3
4
4,289 $ 4,266
25,820
20,643
Jones (3), Washington (1)-------------------- Keokuk
(1),
Madison
(2),
Pottawattamie
(1)
_____
.
(b)
109,090
(b)
124,429
4
Lee (3) _____________ ___ _______________________
55,972
.64,946
3
6,080
6,577
Linn (6) _______________________________________
6
----- ----- 167,553 129,155
Webster (1) , Woodbury (2) ____________________
323,580
321,183
3
----Totals for 1932 ___________________ __ ________ 54
10,369 $10,843 1,491,861 $1,295,039
Totals for 1931 __ ____________________________
43
36,693 $38,172 1,020,029 $ 994,606(0)
~

~

Other uses (a)
Tons

Value

5,150 $ 4,448
5,758
6,303
29,098 34,027
20,788 13,828
7,053
8,873
7,078
3,104
10,956
- (b)

5,372
1,862
8,830
(b)

------

------

89,005 $ 83,583
214,708 $177,925

Total
Tons
Value
34,501 $ 33,000
100,931
79,330
100,442
83,608
168,357
152,817
166,580
115,532
136,710
125,710
154,853
127,544
37,187
30,281
127,533
110,952
73,008
80,353
167,553
129,155
323,580
321,183
1,591,235 $1,389,465
1,271,610 $1,210,705

t:
~
tIl

...,

Ul

o
Z

tIl

(a) Includes: Flux, sold to sugar factories, agricultural limestone, and railroad fill s.
(b) Included in road metal and concrete for purpose of concealment_
(c) In 1931 railroad ballast was included in other u ses, but in 1932 it was included with road metal and concrete. In comparing the total figures this
must . be taken into consideration.
-

~
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struction, including rubble, curbing, and flagging, showed a somewhat
proportionate decline.
Tables VI and VII show the production of limestone in: Iowa, and
Table VI-A summarizes the limestone statistics fo~ 1932 in the United
, States.
SAND AND GRAVEL

There were four more companies producing sand in Iowa in 1932
than in 1931, but their output on the whole was less, by about one fifth;
this was not so serious a drop as that which took place ill many industries. A large decreFlse in structural sand was partly counterbalanced
by an incre:;tse in paving sand. Grouping of counties to conceal individual production prevents a comparison of the ranking of the different countie,s.
The number of gravel producers increased by 19; the tonnage of
strJ,lctural gravel increased about one third, and there was an increase
of $28,000 in value; the tonnage of paving and other gravel was more
than doubled, and the value increased over $300,000. The total sand
and, gravel produced was 1,727 thousand tons ' larger in 1932 than in
1931, and , 700 thousand tons larger than in 1930. The value was lesS
than in 1930, but $195,000 more ' than in 1931. This picture seems
TABLE VIII
Summary of Sand and Gravel Production il~ Iowa, 1932.
Materials

Pits

Molding Sand
(a) _______________________________________ _
Structural (b) ___________________
_______ ________ _
Paving and roads __________________________________ _
_________________ ~------------------_
Cutting, (c)
grinding
Engine
________________________________________
Filter (d) ______________________________________ ___ _
Railroad ballast ____________________________________ _
Other _________________________ __ _______ ____________ ,
~_~

Total sand, 1932 _________________________________ ,
Total sand, 193L_ ~~ _____.-------- ---------------Gravel
Structural
___________________________ _______________ ,
Paving and roads __________________________________ _
Railroad ballasL ____________________________ __ _____ _

1
39
39
5
12
2
3
6

Tons '

Value

289,666
827,883
6,111
24,909

$ 119,666
204,192
8,315
18;266

45,054
10,545
1,204,i68
1,294,822

14,933
3,279
$ 368;651
469,208

289,349 $ 219,651
35
3,422,195
1,063,008
55
52,806
4
308,059
2,758
6,791
3
Other ----------------------------------------------' --=--I--;-;;,,2='::,I-.:---'--'=~
Total Gravel, 1932 ______________________________ _
4,026,394 $ 1,338,223
Total Gravel, 193L __________________________ ___ _
2,108,574
1,042,070
Total Output, 1932 ______________________________ _
5,230,562 ' $1,706,874
Total Output, 193L ______________ ___ ____________ _
3,403,396
1,511 ,278
(a)
(b)
(c)
(d)

Included with structural sand.
Includes molding sand.
Includes filter sand.
Included with engine sand.
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especially prosperous when compared 'with sand and ' grav~l production ill- the United States as a whole.
Table VIII shows the production of sand and, gravel . in Iowa by
.classes, and Tables IX and X show the production by counties. .
The large decrease in building and highway construction in the
United States was reflected in the output of sand and gravel in 1932.
The total sale of ,s and dropped 44 percent, while that of gravel
dropped 41 percent. For the last ten years gravel has formed an increasing part of the sales of sand and gravel. The total value of sand
and graveL sold or used by producers declined 46 percent from that of
the previous year. The production of sand and gravel in United States
is given in Table VIII-A.
TABLE VIII-A
Sand a~ Gravel in the United States for 1931 and 1932.

1931

1932

Sand sold or used by producers, by uses: (a)
Glass __ _______________ _________ Short tons ______'__ 1,677,882 1,330,000
Molding ______'________ ______ ____
" ------_. 2,138,305 1,100,000
Building _______________________ . "
" -------- 25,178,572 11,200,000
Paving _________________________ "
"
"
-------- 27,4.,59,581 17;000,000
Grinding and polishing __________ "
607,589 400,000
"
-------Engine__________ .: ______________
" -------- 1,604,123 1,300,000
furnace ________________ , "
52,000
Fire
88,189
"
Filteror
______________________ ___ "
55,319
38,000
" -------C>ther __________________________ "
"
" -------- 5,683,266 3,830,000
Gravel ~old or used by producers, by U:ses : (b)
Buil~ing-----------------------. S~?rt t?ns ________ 21,426,814 10,500,000
Pavmg_________________________
\ ________ 56,716,230 36,250,000
Railroad ballast(c) _-------------"
" -------- 10,843,174 6,000,000
TotaL _______ ,_______________________________ 153,479,044 89,000,000

Change,
percellt

-21
-49
-56
-38
-34
-19
-41
-31
-51
-36
-45

(a) Figures for 1932 estimated from data available on consuming marlcets; checked by preliminary reports from producers.
(b) Includes some sand used for , railroad ballast, fills, and similar purposes.
.
(c) Includes some gravel used for fills and other purposes ; in 1931, 8,814,907 tons of gravel,
.
valued at $2,898,598, were used exclusively for ballast.

~
TABLE IX
Production of Sand and Gravel in 1932-Sand
Counties

Pits

Allamakee (1), BlackHawk (3), Winneshiek (1)-----Appanoose
(1), (1)
Des________________________________
Moines (1), Lee (2),
. Van Buren
Boone
(2), State
of Iowa (0), Story (1),
Webster
(1) _____________________________________
~_

5

Pocahonta~

(a)
(b)
(c)
(d)
(e)
(f)

Other Sand (a)
Paving Sand
Value
Tons
Tons
Value
(b)
45,481 $ 43,558 (b)
(b)

(b)

5

19,994

10,140

4

2,825

1,669

-----

-----

°

3,550

1,450

44,127

16,867

(c)
179,349
(c)
2,360 66,610
7,320
(e)
(d)
(d)
7,672 64,172
34,640
(e)
2,084 17,000
9,037

35,349
21,325
- (e)11,718
(e)
3,145

Buena Vista (0), Dickinson (0) _____________________
Butler (3), Grundy (0), Hardin (1), Tama (1) _________
5
Cerro Gordo (2), Hancock (1), Mitchell (0),
Wright (0) _____________________________________ _ 3
Cherokee (2), Sac (3) _______ ______________________
5
Clay (2), Lyon (1), Plymouth (1), Sioux (0) __________
4
Clayton (1), Clinton (1), Jackson (1)--------------3
Crawford (0), Harrison (0), Woodbury (1)-----.:.---. 1
Dubuque (2), Fayette (1) __________________________
3
Emmet (1), Humboldt (1), Palo Alto (0),
(0) __________________________________
2
Johnson (2), Linn (2) _______________________________
4
Mashaska (1), Marion (1), Wapello (1) ------- ______
3
Muscatine (4), Scott (1) ____________________________
5
Polk (5) _________________________ -----------------5
Total 1932 (f) _____________ ~------------------ 57
Total 1931 _________________ L__________________
53
~

Structural Sand
Tons Value
11,954 $ 5,527

Total Sand
Tons
Value
57,435 $ ·49,085

. (b) -

(b)

19,994

10,140

(b)
---------

(b)

2,825

1,669

47,677

18,317

(c)
-----

(c) .---------

179,349
73,930

35,349
23,685

-----

---------

-----

-----

-----

-----

98,812 - 19,390
5,229

26,037
-.

(e)
(e)
(d)
(d)
(c)
42,858 26,821
23,700 14,100 19,158 12,721 (c)
(c)
97,069 42,706
34,886 20,058 62,183 22,748 (c)
31,620 25,451 273,160 21,211 (b) (c) (b) (c) 304,780 46,662
(_b)
88,435 34,263
54,208 24,0'14 34,227 . 10,249 (b)
233,734 $114,525 805,467 $198,-891
--------- 1,039,201 $313,316
_____ 1,294,822 $469,208
618,158 $243,037 676,664 $226,171
-----

Includes molding, cutting and: grinding, engine, filter and railroad bani'st sand_
Included with structural sand.
Included with paving sand.
Included with structural gravel.
Included with paving gravel.
Totals for sand do not exactly agree with totals by classes, because some sand is included with gravel for purpose of concealment.
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TABLE X
Production of Sand and Gravel in 1932 - Gravel
Counties
Allamakee (1), BlackHawk (4), Winneshiek (0)_
Appanoose (0), Des Moines (1), Lee (2), .
Van Buren (0) _____________________________
Boone (2), State of Iowa (2), Story (1),
,.
Webster (3) _____'__________________________ ,
Buena Vista (2), Dickinson (1) ________________
Butler (2), Grundy (1), Hardin (1) Tama (2) ____
Cerro Gordo (2), Hancock (1), Mitchell (1),
Wright (1) ________________________________ .
Cherokee (3), Sac (6) _________________________
Clay (2), Lyon (2), Plymouth (1), Sioux (1) (dl rel
Clayton (0), Clinton (2), Jackson (1)---------Crawford (1), Harrison (1), Woodbury (2) (el_
Dubuque (2), Fayette (1) ______________________
Emmet (2), Humboldt (1), Palo Alto (2),
Pocahontas (1) (dl (el ________________________
Johnson (2), Linn (1) _________________________
Mahaska (1), Marion (1), Wapello (2) ________
Muscatine (4), Scott (1) _______________________
Polk __________________________________________
Total, 1932 ______________________________
Total, 193L _____________________________
(a)
(b)
(c)
(d)
(e)

Pits

Paving and
other gravel
Tons
Vaille

Structural
gravel (al
Tons Value

5

2,545 $

1,876

3

4,140

2,940

8
3
6

3,938

3,115 1,444,968
477,642
2,730
57,052

5
9
6
3
4
3

(c)

4,835
7,622
14,246
59,907
-----

13,081

60,837 $

-----

Total sand
and gravel
Tons
Vallie

Total quantity
washed
Value
Tons

21,170

120,817 $

72,131

61,718 $

53,856

-----

24,134

13,080

24,105

13,078

452,886 1,451,731 . 457,670
57,504 477,642
57,504
37,138 109,564
58,185

7,131
5,000
98,199

5,065
400
56,614

241,288
206,410
35,493
312,660
117,104
4,618

.134,979
82,353
22,079
92,075
38,060
2,976

6,061
6,453
19,526

173,677
257,210
82,095
154,191
237,204

112,311
74,117
26,393
53,250
42,060

4,137

-----

-----

(c)

,

353,026
338,762
96,341
312,910
237,204
39,118

147,660
103,863
32,846
92,166
42,060
9,366

S
t%1

t"' .
'"d

~
t:;j

c:

g
I-<

6.
3
4
5
5
78
59

154,779 103,944 363,007
109,610 517,786
213,554 239.,357
153,739
(b)
55,298
12,440
9,550 (b) .
36,371
55,298
36,371
12,255 132,871
15,883
19,919 17,345
72,306 128,581
71,856
108,293 731,473 · 164,706 711,868
13,081
9,751 413,612
157,625
41,450 107,395
57,793 231,885
36,055
133,406 216,315
126,398
346,588 $228,878 3,844,773 $1,164,780 5,230,562 $1,706,874 2,465,145 $1,047,524
228,802 $199,828 1,723,932 $ 837,126 3,403,396 $1,511,278 2,279,962 $1,353,513

o
Z

Structural gravel includes some paving .gravel and paving gravel includes some structural gravel.
Included in structural gravel.
Included in paving gravel.
Includes some structural sand.
Includes some paving sand_
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