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"That’s what comes from cutting classes!” she exclaimed in her high lilting voice. "Do you know the
story?”

"Lowell was in graduate school at lowa City in 1929 and I was going to school at Lincoln, Nebraska.
Our schedules for spring break were not the same, so Lowell cut his classes to drive to Sac City, where
my parents lived. Feeling he had to justify missing classes, Lowell asked my father if there were any
limestone quarries in the arca; and my father being a good farmer replied, ‘There are some over at
Gilmore City.” So Lowell and I drove over to look around. Lowell wasn’t finding much, but after a
while T found a piece covered with fossils [sea urchins] and called to Lowell, ‘T don’t know what it is,
but it’s something,’ We dug out some slabs and found crinoids and more sea urchins. Later that week
we became engaged. And that’s how it happened!”

Florence Laudon’s recollection of the discovery of the remarkable echinoderm fauna at Gilmore City,
as told to F.J, Woodson, 1988.

Cover: Drawing of slab displaying the holotype (with stem) and 2 paratypes of Cusacrinus imperator
(Laudon), and an incomplete specimen of Eretmocrinus tentor Laudon (on right). Reproduced from
Laudon (1933, Plate 3); 3/4 of original size. Original reposited in Department of Geology, University
of Towa, Towa City.
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INTRODUCTION

Although a number of organized geological field trips have visited Mississippian exposures in north-central
Iowa [e.g., Thomas (1960), Dorheim et al.(1968), Glenister and Sixt {1982}, and Glenister (1987)], this is the first
to visit the renowned Gilmore City quarries. Quicklime and dimension stone production began here at least as
early as 1882, and was succeeded by cement and aggregate production. The outstanding crinoid fauna was
discovered in 1929, and reported by Laudon (1933). These rocks were deposited in a warm, shallow sea about
350 million years ago. Sea animals flourished at Gilmore City during the time that the sediments were deposited,
and what is now Towa was located about 20 degrees south of the Equator. The fossil remains of the marine
organisms that lived in the Mississippian sea are abundant in these quarries.
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A SHORT HISTORY OF THE QUARRY INDUSTRY AT GILMORE CITY

Frederick J. Woodson
Department of Geology
University of Iowa
Towa City, Jowa 52242

Although the exact time and place are
uncertain, the limestone industry at Gilmore City
probably began about 1880 with development of a
small sinkhole in the E1/2, W1/2, NW1/4,
section 25, T92N, R31W. In early 1882, samples
of building stone from the guarry were taken to
Des Moines by a Mr. Carlson. About this time
(1881 or 1882), the tracks of the Des Moines
Valley Railroad reached Gilmore City.,

The Pocahontas County Platbook for 1887
shows a kiln operated by Marble Valley Stone &
Lime Company at the locality above and the C.J.
Carlson Stone Company quarry immediately to
the south. The kiln was used to heat limestone,
thus producing quicklime (mortar) that could be
used to "cement” blocks of native stone (building
stone or dimension stone). Quicklime was also
applied to the fields. Even at this early date, a
spur nearly one-mile long extended from the main
line of the railroad to the kiln.

The distinguished Iowa naturalist, Thomas
Macbride, published a geological description of
the sinkhole quarry in 1899, noting 30.5 feet of
rock with lithographic limestone at the base.
Marble Valley Stone & Lime still operated the
quarry in 1901, but by 1906 it was owned and
operated by Andrew Bull. Dimension stone was
produced from an 18-foot face, but the limekiln
had been abandoned and was in ruins. Quarrying
was entirely by hand (using sledges, chisels, hand
drills, and pry-bars) in the early years but, by
1906, was supplemented by steam-driven engines.
About "870 cords" of rock were produced in 1904.

The turn of the century was a time of great
change in the quarry industry, not only in Gilmore
City, but throughout Iowa. The use of quicklime
and native rock for construction rapidly declined
as quicklime was replaced by a more durable,
stronger substance--cement. The first cement
plant reported in Iowa was established in Mason
City by 1906. Between the years 1911 and 1917, a
cement plant was constructed in the SW1/4,
SW1/4, section 25 at Gilmore City. The Fort
Dodge Portland Cement Company apparently
owned the plant during these years and produced
crushed stone from a new, larger quarry that was
slightly northwest of the old quarries. Beginning
in 1917, the plant, one of only four in the state,
produced cement using a dry process and two
rotary kilns. Cement production apparcntly

continued until the operation was sold to the
Northwestern States Portland Cement Company
of Mason City on QOctober 7, 1925. The new
owners, alrcady having a cement plant in nearby
Mason City, closed the plant, using the Gilmore
properties primarily as a source of cement stone.
Only briefly (in 1928 and again in 1930} did
Northwestern States produce cement at Gilmore
City. However, crushed stone was produced until
1931, at which time operations seem to have been
shut down permanently. The large cement silos
were used to store materials used to make cement
and, perhaps, the finished product as well. These
silos were built in the years 1912-1917. In 1968,
the Farmers Cooperative Company purchased the
silos for grain storage; almost 800,000 bushels can
be stored there.

When Laudon first visited this area
(1929-1933) there were two major guarries, one
belonging to Northwestern States and the other to
the Pennsylvania-Dixie Cement Company. The
latter firm apparently purchased 20 acres [W1/2,
SW1/4, NW1/4, section 23] in the early 1920s, and
developed a quarry that provided cement stone
for their plant in Des Moines. Acrial
photographs taken in 1940 document the location
and shape of the two quarries. Both were
oriented north-south and located in the W1/2,
W1/2, section 25. The Penn-Dixie was located in
the W1/2, SW1/4, NW1/4, only tens of feet east of
the county road separating sections 25 and 26.
The Northwestern States pit was slightly southeast
of the Penn-Dixie. Between 1931 and 1942, there
was little or no activity in these quarries.

Founded in 1942, Midwest Limestone
Company acquired the Penn-Dixie quarry.
Midwest marketed agricultural lime at first, but
soon added roadstone and then concrete stone.
About 1950, Midwest acquired the adjacent
Northwestern States quarry. In 1953, after several
changes in leadership, Glenn Moore, who had
been with Midwest since its founding, was named
president of Midwest Limestone Company,
Incorporated. Aerial photographs taken in 1953
document substantial expansion since the
previous aerial photos were taken, and show one
large quarry. During the 1950s, much rip-rap was
produced for flood control projects on the
Missouri River, In 1962 Midwest built a new
ready-mix plant at Gilmore City. Glenn Moore
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retired from Midwest in 1978, and Larry Moore
was named president.

Missouri Valley Limestone Company opened
a new quarry in the southwest part of section 36 in
1961, After operating the quarry for two seasons,
they sold it to Hallett Construction Company,
who operated it until mid-1981. Since 1981, the
Hallett Quarry has been leased by Midwest
Limestone, which produces roadstone, concrete
stone, asphalt material, rip-rap, and ag-lime there.
During 1987, Midwest built a new crushing
operation in the Midwest Quarry to supply a new
calcium carbonate plant also located there.
Calcium Products, Incorporated, as the operation
is known, began producing 99.9% pure calcium
carbonate for sale to manufacturers of animal
feeds. This product, called Supercal, is marketed
in Towa, Wisconsin, Ncbraska, Minnesota, and
Canada. Additionally, it is used to control sulphur
emissions at coal-burning generating plants, as
well as in the manufacture of glass, rubber,
plastics, paints, and many other products.

The Gilmore City quarry industry has
benefited from several factors:

1)The meteorite that created the Manson
Structure also caused high-calcium limestones
well below the surface to be pushed up roughly
150-200 feet. Had the meteorite not hit, little if
any good quarry rock would be present at
Gilmore City (see Anderson and Ludvigson, this
guidebook, for more information).

2) The nearness of a railroad encouraged
development by allowing the convenient and
inexpensive distribution of quarry products.

3) The absence of thick, high-calcium
limestones farther to the northwest in Iowa put
the Gilmore City quarries in a strategic position.
Indeed, the next thick limestones to the west
occur in the Black Hills of South Dakota.
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INTRODUCTION

The term Gilmore City Formation was
formalized by Laudon (1933), who suggested that
the unit trended southwesterly from the type area
into Nebraska. Subsequent workers have applied
the name to lower Mississippian oolitic,
sublithographic, generally non-cherty strata in the
subsurface of Nebraska (Carlson, 1963a, p.
17-18), of northwest Missouri (McQueen and
Greene, 1938, p. 33; Koenig, 1966, p. 23;
Thompson, 1986, p. 64), and in northeast and
west Kansas (Lee, 1940, 1956; Goebel, 1968, p.
1751-1752). Collectively, these reports confirm
Laudon’s interpretation and, furthermore, suggest
that the Gilmore City Formation represents a
shoaling facies of regional extent. This
magnafacies, like those reported by Lane (1978)
and Lane and DeKeyser (1980), parallels the
southeast side of the Transcontinental Arch, a
broad, positive structure during much of the
Paleozoic. The upper part of the Gilmore City
Formation (cycle IIIb, this report) is
interpreted to be an inner shelf conterpart of the
Burlington Limestone.

Carlson (1963b, p. 34) noted granular to
sublithographic, locally oolitic limestone of the
"Gilmore City equivalent” on the opposite side of
the Transcontinental Arch, in extreme northwest
Nebraska. That occurrence, and the considerable
literature detailing depositonal cycles in the
Williston Basin, suggest that the type Gilmore
City may eventually be correlated with cycles
present in the Madison and Banff formations.

REVIEW OF PREVIOUS
STRATIGRAPHIC NOMENCLATURE

This section briefly discusses pertinent
Mississippian stratigraphic names that previous
investigators have utilized in north-central Iowa.
All except the Prospect Hill Formation are named
for localities in that region. After noting the
location of the type section or area, a synopsis of
the physical characteristics reported at the type
section by the original author is presented.
Explanatory comments then follow. This review is
not intended as a comprehensive statement.
Except for the "St. Louis,” neither the age nor the
paleontology--both prominent in the work of Van
Tuyl and Laudon--are considered here. The
reader is encouraged to refer to Laudon’s 1931
composite section (Fig. 1) and to the correlation
chart (Fig. 2) for different perspectives. Unlike
some correlation charts, which attempt to convey
how previous workers interpreted the
lithostratigraphy, this chart depicts our
interpretation of where historically-significant
outcrops and quarries occur stratigraphically in
the Mississippian sequence.

1. Prospect Hill Formation (Moore, 1928, p.
22-23; Workman and Gillette, 1956, p. 30). The
unit was named for exposures at Prospect Hill,
near Burlington, Des Moines County, southeast
Iowa. The interval consists of a thin, fossiliferous,
calcareous siltstone bounded below by the
McCraney and above by the Starrs Cave in the
type area. The term was extended to rocks in
north-central Towa by Anderson (1969). Koch
(1973) reported that the Prospect Hill ranged
from a dolomitic siltstone to a silty dolomite.
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Figure 1. Composite section of the Mississippian of Iowa as interpreted by Laudon (1931, fig. 2, p. 9).

Although a single siltstone--the Prospect Hill--is
present throughout most of the study arca, review
of subsurface data at the Iowa Geological Survey
Burean and at the Iowa Department of
Transportation indicates that at least two
siltstones occur in Franklin, eastern Hardin, and
western Grundy counties. Therefore, the term
Prospect Hill should be used with caution in these
areas.

2. Chapin beds/formation (Van Tuyl, 1925, p
91-93, 104-105). The type section is located in the
southwest corner of section 29, T93N, R20W,
Franklin County: 6.5 feet of fossiliferous crinoidal
to oolitic limestone are overlain by 6.5 feet of
fossiliferous "sandstone® [dolomite]. Van Tuyl
designated neither upper nor lower contacts at
the type section. Laudon (1931, p. 388-389, 396,
431) placed the upper contact at the top of the
limestone, transferring the fossitiferous dolomites
at the Chapin type section to the overlying
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Maynes Creek. The relationship of the type
Chapin to the basal oolite at LeGrand and other
localities is currently under review.

3. Mayne[s] Creek beds/formation (Van Tuyl,
1925, p. 91-93, 105-106). The type section is
located in [N1/2], NE1/4, section 21, T91N,
R20W, Franklin County: 41 feet of dolomite,
fossiliferous in the lower part. Van Tuyl
described neither upper nor lower contacts at the
type section.

As noted above, Laudon (1931) restricted the
concept of the Chapin and thereby defined the
lower contact of the Maynes Creeck. Laudon
(1931, p. 396-397) considered the Maynes Creek
to be a cherty, fossiliferous dolomite, not
exceeding 50 feet in thickness, and bounded
above by the basal limestones of the Eagle City.

Based on the study of a core taken about a
mile cast of the Maynes Creek type section,
Burggraf (1981) suggested that strata at the type
section occur stratigraphically "higher in the
Hampton section; specifically, near the base of
the Towa Falls Member, rather than below the
Eagle City Member as currently understood.”
Burggraf’s study provided the first hint that the
type Maynes Creek occurs in a higher
stratigraphic position than the unit Van Tuyl and
Laudon considered Maynes Creek at Iowa Falls
and other localities. Based upon Burgraff’s report
and data in the Iowa Geological Survey Bureau,
an expansion of the definition of the Maynes
Creek Formation is needed, and will be discussed
later in this paper.

4, Eagle City beds/formation (Van Tuyl, 1925,
p. 91, 93-94, 96). The type section is located at
Eagle City [SW corner, section 31, T8IN, R20W,
Hardin County]; the lower 8 feet are fossiliferous
and contain oolitic limestones and dolomite, and
the upper 25 feet are fossiliferous dolomite. Van
Tuyl designated neither upper nor lower contacts
af the type section. At Iowa Falls, both Van Tuyl
{1925) and Laudon (1931) noted a lithographic
limestone that is overlain by an oolitic limestone
containing rhynchonellid brachiopods
["Camarotoechia subglobosa"]). Their upper
contact of the Eagle City lay between the colitic
limestone and the overlying thick dolomite--the
Iowa Falls. In contrast, the formational contact
between the Maynes Creek and Gilmore City as
defined in this report lies between the
unfossiliferous lithographic unit and the
fossiliferous ocolitic bed.

Thomas (1960, stop 5) restricted the term
Eagle City to approximately 20 feet of limestone
at Towa Falls [lithographic and oolitic of above]
that are "sandwiched” between cherty dolomites

below and the Towa Falls Dolomite above.

5. Iowa Falls dolomite/formation (Van Tuyl,
1925, p. 92, 97-98). The type area is in the gorge
of the Iowa River at Iowa Falls [parts of sections
13 and 24, TS9N, R21W and sections 18 and 19,
T89N, R20W, Hardin County]; in the type area
there are exposed at least 44 feet of dolomite, in
part fossiliferous, and massive except for
the highest portion, which is thin-bedded. The
lower, but not the upper, contact was noted by
Van Tuyl and Laudon in the type area.

6. Alden limestone/formation (Van Tuyl,
1925, p. 91-92, 99-100). The type arca is at Alden
[81/2, section 18, TS9N, R21W, Hardin County];
32 feet of poorly fossiliferous limestone
arc exposed in the type arca, and are thinner
bedded toward the top. Neither upper nor lower
contacts at Alden were reported by Van Tuyl, but
he did note that the lower contact [with Iowa
Falls Dolomite] was exposed nearby in the SE1/4
of section 16.

7. Humboldt oolite. This was an informal
term of Sardeson (1902, p. 304), Van Tuyl (1925,
p. 109-112), Laundon (1933, p. 6), and Zeller
(1950, p. 6), all of whom applied the name to
oolitic beds exposed at Humboldt.

8. Gilmore City limestone (Van Tuyl, 1925, p.
113-114); Gilmore City beds (L.audon, 1931, p.
417). Both these were informal names applied to
beds exposed near Gilmore City.

9. Gilmore City Formation (Landon, 1933).
The type section was located in the northwest
corner of the Pennsylvania-Dixie Cement
Company quarry [NW1/4, NW1/4, SW1/4, NW1/4,
and $1/2, SW1/4, NW1/4, NW1/4, section 25,
T92N, R31W, Pocahontas County]. The
quarry face exposed 57 feet of strata:
sublithographic limestone near the base, erinoidal
and oolitic limestones above, and thin-bedded,
poorly fossiliferous limestones toward the top
(Fig. 3). Laudon defined neither upper nor lower
contacts at the type section. Figure 4 shows the
stratigraphic sequence underlying the strata at the
type area; Devonian shales (nof shown) are found
beneath the Prospect Hill Formation in the well
cuttings.

10. Hampton Formation (Laudon, 1931, p.
341, 347-348, 366, 384-385, 387-388). No type
section was designated. Laudon named the unit
after the "city of Hampton, which is the county
seat of Franklin county, in which the formation is
best exposed (p. 387)." Laudon applied this name



