Proceedings of the lowa Academy of Science

Volume 64 | Annual Issue Article 44

1957

A Correlation and Structural Interpretation of the Missourian and
Virgilian Rocks Exposed Along the Middle River Traverse of lowa

T. L. Welp
lowa Highway Commission

L. A. Thomas
lowa State College

H. R. Dixon
McCarthy Construction Company

Let us know how access to this document benefits you

Copyright ©1957 lowa Academy of Science, Inc.
Follow this and additional works at: https://scholarworks.uni.edu/pias

Recommended Citation

Welp, T. L.; Thomas, L. A.; and Dixon, H. R. (1957) "A Correlation and Structural Interpretation of the
Missourian and Virgilian Rocks Exposed Along the Middle River Traverse of lowa," Proceedings of the
lowa Academy of Science, 64(1), 416-428.

Available at: https://scholarworks.uni.edu/pias/vol64/iss1/44

This Research is brought to you for free and open access by the lowa Academy of Science at UNI ScholarWorks. It
has been accepted for inclusion in Proceedings of the lowa Academy of Science by an authorized editor of UNI
ScholarWorks. For more information, please contact scholarworks@uni.edu.


https://scholarworks.uni.edu/pias
https://scholarworks.uni.edu/pias/vol64
https://scholarworks.uni.edu/pias/vol64/iss1
https://scholarworks.uni.edu/pias/vol64/iss1/44
https://scholarworks.uni.edu/feedback_form.html
https://scholarworks.uni.edu/pias?utm_source=scholarworks.uni.edu%2Fpias%2Fvol64%2Fiss1%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uni.edu/pias/vol64/iss1/44?utm_source=scholarworks.uni.edu%2Fpias%2Fvol64%2Fiss1%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@uni.edu

Welp et al.: A Correlation and Structural Interpretation of the Missourian and

A Correlation and Structural Interpreta-
tion of the Missourian and Virgilian Rocks
Exposed Along the Middle River Traverse

of Iowa
By T. L. WeLe,! L. A. Tromas,? and H. R. Dixon?®

INTRODUCTION

During the summer of 1956 the authors undertook an extensive
study of the Pennsylvanian rocks exposed in Iowa and the adjacent
states of Nebraska and Missouri, in an effort to locate rock forma-
tions that would be suitable for the production of aggregate for use
in highway construction work.

The rocks exposed along the Middle River, that extends from the
vicinity of Winterset, Madison County, to just southwest of Casey,
Adair County, a distance of about 35 miles is one of the first areas
that has been thoroughly investigated.

Purpose and Scope

The purpose of this report is to propose what is thought to be a
correct regional correlation of Missourian and Virgilian rocks exposed
along the Middle River valley and its tributaries in Madison and
Adair Counties, Iowa; and to present a revised correlation and struc-
tural interpretation of the exposures in the vicinity of Howe, Adair
County.

Lack of subsurface information and a thick mantle of glacial drift
has previously obscured the structural features present in the vicinity
of Howe. Recently, the Howe quarry has been extended southward
exposing strata that dip steeply to the southeast, exactly the opposite
direction to that assumed by earlier workers. Extensive core drilling
in this area has shown this structure to have a structural rise of
about 160 feet in a horizontal distance of about 2500 feet. It is
possible to trace the beds exposed in the Howe quarry northwest-
ward along the river to Sec. 17, T. 77 N., R. 31 W., where new
quarrying operations of the Schildberg Construction Company have
exposed the sequence from the Winterset limestone to the base of
the Bethany Falls limestone.

Previous Work

Early work in this area was done by White (1870), Tilton and

1Jowa Highway Commission, Ames.
2Towa State College, Ames.
3McCarthy Construction Company, Davenport,
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Bain (1896), Gow and Tilton (1916), and Tilton (1919, 1920). The
most recent work has been done by Wood (1932), Condra and Upp
(1993), and Condra and Reed (1937).

Condra and Upp in their 1933 report classified the exposures in
the Howe quarry (Sec. 12, T. 76 N., R. 31 W.) as belonging to the
Deer Creek formation. Condra and Reed repeated this classifica-
tion with some modifications in 1937, however they were not too
certain of the exact stratigraphic position of these beds.

STRATIGRAFHY

The sequence of rocks exposed along the traverse includes the
following formations, from top to base: the Oread, Lawrence,
Stranger (?), Vilas (?), Plattsburg, Bonner Springs, Wyandotte,
Lane, Iola, Chanute, Drum, Cherryvale, Dennis, Galesburg, Swope,
Ladore, and the Hertha. These formations are remarkable in their
persistence throughout the midcontinent region, but are considerably
thinner in this area than in the type areas.

This northward thinning and the absence of some major limestones
has made correlation of the shale units especially difficult, particu-
larly in the Snyderville-Island Creek interval of this traverse.

In the following sections all possible outcrops' were visited and
each exposure carefully measured and studied. Whenever possible
comparison was made with other exposures of the same beds in Jowa,
Nebraska, and Missouri in order to determine the persistence, lateral
variation, and continuity of these units. Particular attention was
devoted to the exposures in the Platte River valley (Condra and
Scherer, 1939), and the vicinity of Weeping Water, Nebraska.

Each of the composite sections was made to show lithology and
thickness of units along various portions of the traverse (see Figure
" 1). In'each case it is possible to trace a key bed from one portion of
the traverse to the next.along exposed outcrops, except from section
1 to section 2, where these units were traced in cores.

Section 1

Winterset, Madison County, to one mile southeast of Howe,
Adair County.

The formations of this section were measured and described from
the following locations: Division 1 (1-7), Oread limestone, measured
in the right bank of the river, and from a core recovered just north
of the river in the E. 145, S.E. 4, Sec. 18, T. 76 N, R. 30 W ;
division 1 (1-5) exposed in SW. 74 Sec. 7, T. 76 N., R. 30 W_;
division 1 (5-7) exposed and measured in road gutters in S. 14

1A more complete listing of locations of exposure can be found in papers by
Wood (1932) and Condra and Upp (1933).

https://scholarworks.uni.edu/pias/vol64/iss1/44
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Figure 1. Correlation chart of exposures along Middle River.
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Sec. 26, T. 76 N., R. 30 W. Division 2 (1-3), Snyderville shale to
Vilas shale formation, in ravines in the N.E. ¥4 Sec. 7, T. 75 N.,
R. 29 W.; division 2 (4) to 4 (4), Plattsburg limestone to Wyan-
dotte limestone, in Schildberg’s quarry in the N.W. 14, S.E. 14,
Sec. 5, T. 75 N., R. 29 W.; division 4 (4-5) Argentine limestone
to the top of the Lane shale, along the right bank of a stream in
N.E. 24, NW. 14, Sec. 23, T. 75 N., R. 29 W. Divisions 4 (3) to
10, Argentine limestone to the top of the Dennis limestone, in ra-
vines at the intersection of Secs. 2, 3, 10, and 11, T. 75 N., R. 28
W, and in a road cut and gullies in N.E. ¥4 Sec. 22, T. 75 N., R.
28 W.; divisions 10-14, Denn’s limestone to the top of the Pleasanton
shale, along Highway 169, north and south of Winterset, and in
various quarries in Sec 27, T. 76 N., R. 27 W, '

Kanwaka Shale, about 10’ exposed in Sec. 26, T. 76 N., R. 30 W., but not
included in this section.
1. Oread formation, about 27 feet:
(1) Kereford limestone member, about 7 feet
_a. Limestone, gray, weathers slabby and nodular, with some brown
CHETE TIOAULES -+ v v veve e st et 3.0
b. Limestone, gray, one massive bed, filled with Triticites, crinoid
columnals, productids, shaly at base .......................... 4.0
(2) Heumader shale member, with limestone layers, grayish-buff, soft,
with abundant fossils ... 7.0’
(3) Plattsmouth limestone member, blue-gray, uneven beds separated
by thin shales, some black chert, lower one foot a persistent mas-

Sive bed ... i B
(4) Heebner shale member,

a. Shale, gray argillacecus ............oviiiiininevnninnn... 1.5

b. Shale, black, hard, fissile ............cccoveiiiirieriinnienn. 1.3

c. Shale, gray, soft, plastic, abundant fossils .................... 0.3
(5) Leavenworth limestone member, blue-gray, one massize bed, Otto-

70SIE algea MASSES .. ..vit ottt e e 1.1
(6) Snyderville Shale member, gray, argillaceous, bedded, extremely

fossiliferous at top, OStracods .........cveiiiieiiiii i 2.0

(7) Toronto limestone member (?) blue-gray, hard, one massive bed.. 1.0
Condra and Upp did not report the occurrence of this limestone
in the road gutter in the S. ¥4 Sec. 26, T. 76 N, R. 31 W. This
limestone not present in all exposures.

2. Snyderville-Island Creek interval, about 73 feet.

(1) Snyderville-Weston formations (?)

a. Shale dark gray-black, with a calcarecus zone 2’ from top, lower
4 bedded with many Crurithyris, Chonetes, and Bryozoa at

top. Upper two feet assigned to Snyderville .................. 8.0
b. Shale, grayish-red top 5’, bluish-gray lower 6’, arenaceous and
THCACEOUS 4t v vt ettt e e et e e e et e e e et e eanaaes 11.0°

c. Limestone, greenish-gray, nodular with shale seams, lower few
inches compesed of bands of mud-cracked lithographic limestone,

two indistinct beds ......... e 20

d. Shale, blue-gray, arenaceous .......... e 5.0’
(2) Stanton formation (?), mostly dark gray, arenacecus and mica-
ceous, bedded shale, four or five layers of fossiliferous blue lime-
stone containing carbondized wocd fragments; limestone grades

laterally into shale ..........coiiiiiiiiiiiii il 8.0
(3) Vilas formation, 10-12 feet.

a. Shale, blue-gray, fossiliferous at top ............... ..., 5.0

b. Shale, mostly reddish, calcareous, blocky .................... 6.5

https://scholarworks.uni.edu/pias/vol64/iss1/44
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(4) Plattsburg formation about 15 feet.
a. Spring Hill limestone member (?), greenish-gray, Osaegia algae
producing “oatmeal texture,” weathers nodular ............... 2.0
b. Hickory Creek shale member (?), bluxsh—gray top and bottom,
mostly maroon to purple in middle 5" ..... ... ... . el 10.0
c. Merriam limestone member (?), blue-gray, much euhedral pyrite
top 0.5, shaly part near top ............cvveiiineiieiianennn. 3.0

3. Bonner Springs formation, shale, olive to dark gray, with a 1" persistent
coal-like layer about 0.7 from top, lower 3’ contains numerous lime-
stone nodules, numercus Chonetes and Crurithyris .................. 40

4. Wyandotte formation, about 22 feet:

(1) Farley limestone member, about 7.0"
a. Limestone, gray, weathers buff, flaggy, some brown chert, some-
times greenish and argillaceous with small tubules filled with

BRI ClAY ittt tette e e e 30

b. Limestone, algal, Osagia with “oatmeal texture,” shaly toward
base, one massive bed ..........iiiiiiiii i 40

(2) Island Creek shale mmber, green to gray with layers of nodular
HINESEOTIE v v ettt et et ees e e e e et et e i anesaeeaneanns 1.8

(3) Argentine limestone member, about 14 feet:
a. Limestone, light gray, with brown chert nodules in upper 3’,
indistinct wavy bedding, lower 2" as two massive beds, grades

into shale below, many well preserved Composita ............ 10.2°
b. Shale, gray, weathers buff, calcareous, with some thin limestone
R N 1.5
c. Limestone, dark gray, soft, argillaceous, as three beds separated
with shale partings .........couiiiiiiiii it 2.8
(4) Quindaro shale member, about 4 feet:
a. Shale gray, soft .......ueiiiiirinir it 0.5
b. Limestone or mudstone, gray, argillaceous ................... 04’
c. Shale, gray, soft, argillacecus ..............coviiiiiiinnnnnn. 1.6
d. Shale, black, hard, fissile, conedonts .............ccoiiiiini.. 1.5
e. Shale, gray, argillacecus, many Crurithyris .........cc...coo... 0.2
(5) Frisbie limestone member, blue-gray, dense, vertically jointed, with
large productids on tOP ...\ iviiiii e 1.0’

5. Lane formation, about 10.5 feet:

(1) Shale, gray to buff, some greenish masses, some limestone nodules
and Jayers ... 7.5

6. JTola formation, about 10 feet:

(1) Raytown limestone member, about 10 feet:
a. Limestone, gray to buff, massive, 2" shale at base, very fossili-

ferous, with fusulinids, brachiopods, corals, etc. .............. 1.8
b. Limestone, light gray, very fine-grained, wavy bedded, with
shale seams, many brachiopods, and crineids ................. 4.0

c. Shale, gray with nodular limestone, Neospirifer .............. 0.8
d. Limestone, purplish-brown, as one continuous nedular bed, with
some brown chert, dwarf fauna. This bed is persistent in several

exposures in thisarea ........... .. . i 0.2
e. Limestone, buff, argillaceous, weathers nodular ............... 1.2
f. Shale, greenish, with hard thin limestone layers ............... 0.8’
g. Limestone, nodular, argillaceous, brachiopeds ................ 1.0’

7. Chanute shale formation, bluish-gray top 0.7’, lower part dark to nearly
black, with many Crurithyris at base .........vveieiinineaiaannnnn. 2.0
8. Drum formation, limestone, banded or blotched brownish-gray, usually
one or two massive beds, with Composita................. el 20
9. Cherryvale formaticn, about 24.5 feet:

(1) Quivira shale member, greenish gray, blocky, with a 1" dark coal-
like layer 6” t0 1" below tOD vvvviuetennreinnieriniinennnnnan, 5.0

Published by UNI ScholarWorks, 1957
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(2) Westerville limestone member, about 6 feet:
a. Limestone, light gray, Wlth dark chert pebbles about 4" in

diameter, base fucoidal, as three massive beds ............... 3.3
b. Shale, bluish green, poorly EXPOSEd t ittt 1.5
c. Limestone, gray, poorly exposed .......oveveeeeeeneuuinnoin. 2.2

(3) Wea-Fontana shale members, about 13.5 feet:
a. Shale, dark, with some thm beds of dark blue limestone, many
Chonetzna Chonetes Rhombopora ............c... ... ..., 4.5
b. leestone, dark blue, with dark shale partings, may represent
the Block limestone member .......................c.ciu.. 3.7
c. Shale, dark, with many thin beds of dark blue limestone, fossili-
O OUS vt e e e e 5.3

10. Dennis formation, about 23.0 feet:

(1) Winterset limestone member, 15-17 feet:

a. Limestone, greenish-gray, silty, argillaceous, with randomly
oriented tubules filled with green clay, massive, weathers soft and
" slabby, top uneven, many Myalina. This shallow water aspect

of the cyclothem is not always present .............ccvvuuon.. 40

b. Limestone, gray to dark gray, oolitic and algal ............... 3.9
c. Limestone, medium gray, wavy beds averaging about 0.4’ thick,
separated by shale partings; brown chert nodules top three feet,

shaly Jower part ........oeiiiiiiiiiiiiiieiiianennn 9.0’
(2) Stark shale member, about 4.0 feet:
a. Shale, gray, argillaceous, plastic .........cevivrnivviiunnnn, 1.6’
b. Shale, black, hard, fissile, conodonts .................ov.n... 24"
(3) Canville limestone member, bluish-gray, discontinuous nodular
band, not always present.............oveeieirineeniinnneennn. 0.8
11. Galesburg shale formation, gray, argillaceous ....................... 8.0’

12. Swope formation, about 27.0 feet:

(1) Bethany Falls limestone member, about 23 feet:
a, Limestone, greenish-gray, sﬂty, tubules filled with green clay,

weathers slabby, contains Myalina .................c.cc.ccu.. 3.1
b. Limestone, light gray, fine-grained, fossiliferous, very algal, oc-
casional small chert nodule, massive ...................... .. 2.5
¢. Shale and thin layers of limestone, forms a reentrant on exposed
face, many brachiopods ..., 1.0°
d. Limestone, light gray, some chert nodules, wavy beds ......... 6.9
e. Shale, gray, with a thin limestone in the middle, forms a re-
entrant on face ....... ..o e 1.2’

f. Limestone, gray, more or less massive with indistinct beds, with
some dark chert nodules in top, and a persistent nodular brown

chert band about 1.5" from top of unit ...................... 7.2"

(2) Hushpuckney shale member, about 4 feet:
a. Shale, gray, argillaceous, with Crurithyris, pelecypods ........ 1.9’
b. Shale, black, hard, fissile, with conodonts .................... 20
(3) Middle Creek limestone member, blue-gray, dense, one bed ...... 0.8’

13. Ladore shale, 13 to 15 feet:

a. Shale, gray, calcareous, with blue limestone layers at top ...... 8.0
b. Shale, gray, argillaceous, blocky .............. ... .. ........ 6.5

14. Hertha formation,
Limestone, dark-gray, sandy, top surface weathers fucoidal, algal,
fossiliferous .....ooioiii i 3.2

15. Pleasanton shale, exposed in ravines in vicinity of Winterset .........
Correlation and Discussion

The authors, after a careful study of exposures in Iowa and the
Platte River valley (Condra and Scherer, 1939) Nebraska, believe
that the classification of some of these units should be revised. This

https://scholarworks.uni.edu/pias/vol64/iss1/44
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proposed revision is presented in the following paragraphs. In each
citation the division numbers are from the preceding section, the
first stratigraphic name is that used by Condra and Upp, or Condra
and Reed. This is followed by the present stratigraphic reclassifica-
tion.

Oread Formation

Division 1 (1) a and b, “Upper Plattsmouth limestone” becomes
the Kereford limestone.

Division 1 (2) “Plattsmouth limestone” becomes the Heumader
shale.

Division 1 (3) “Basal Plattsmouth limestone” becomes the Platts-
mouth limestone (restricted).

Division 1 (6) Included in the Snyderville- Weston interval becomes
the Snyderville shale member when underlain by the Toronto
(?) limestone. ,

Divsion 1 (7) Not described in previous publications, but occupies
the position of the Toronto limestone.

Condra and Reed (1937) assigned divisions 1 (1, 2) to the Platts-
mouth limestone. Our study has shown these units to persist south-
westward in Jowa and they can be identified in both the outcrop and

- subsurface. Because of their lithologic and faunal resemblance to
the Kereford and the Heumader it is believed they should be as-
signed to these units. It is proposed that the term Plattsmouth be
restricted to division 1 (3).

The limestone, division 7, that is exposed just below the Leaven-
worth limestone in the road gutters in the S. %4, Sec. 26, T. 76 N,
R. 31 W, is not everywhere present, but in several localities it is
over one foot thick, and in some exposures can be traced laterally
into a calcareous shale. The authors believe that where this unit is
present it is possible to separate the Snyderville shale from the under-
lying Lawrence shale.

Snyderville-Island Creek Interval
Division 2 (4) a, “Plattsburg limestone” becomes the Spring Hill

limestone.

- Division 2 (4) b, “Bonner Springs shale” becomes the Hickory
Creek shale. ,

Division 2 (4) c. “Farley limestone” becomes the Merriam lime-
stone. ‘

Division 3 “Island Creek shale” becomes the Bonner Springs shale.

Wyandotte Formation

Division 4 (1) a and b, “Upper Argentine limestone” becomes the
Farley limestone.

Published by UNI ScholarWorks, 1957
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Division 4 (2) “Upper Argentine limestone” becomes the Island
Creek shale.
Division 4 (3) b and ¢, “Lane shale and Raytown limestone mem-

ber of the Tola formation,” here included in the Argentine lime-
stone.

Division 4 (4) a-e, “Muncie Creek shale” becomes the Quindaro
shale.

Division 4 (5) “Paola limestone” becomes the Frisbie limestone.

The shales of the Snyderville-Island Creek interval have thinned
considerably from the type areas and it has become nearly impos-
sible to recognize the Lawrence, Stranger, and Weston formations in
this section. The revised correlations of the members of the Platts-
burg formation and the Farley and Island Creek members of the
Wyandotte formation are now in agreement with the classification by
Condra and Scherer (1939.

Lane-Hertha Interval

Division 5, “Chanute shale” becomes the Lane shale.

Division 6 (1) a-g, “Cement City limestone” becomes the Raytown
limestone member of the Iola formation. The Muncie Creek
shale and the Paola limestone may be absent or united with the
Raytown limestone.

Division 7, Part of the “Cement City limestone” becomes the Cha-
nute Shale.

Division 8, basal part of the “Cement City limestone” becomes the
Drum limestone.

There are many excellent outcrops of these beds in the vicinity of
Pammel State Park, all of which are easily accessible for detailed
study. It will be found that the thickness and lithologic character
of some of these units between the Winterset and the Argentine show
some variability. The Raytown limestone is sometimes thinner or
more shaly, with a corresponding thickening or thinning of the
Chanute shale and the Drum limestone. The Quivira shale is re-
markably consistent, and can be easily identified by the coal-like
layer near the top. The Westerville limestone is only about three
feet thick in the N.E. 24 Sec. 11, T. 75 N, R. 28 W, but is thicker
in exposures south and west of Pammel State Park.

Section 2
Howe Quarry, Adair County

All units of this section were measured in the quarries located in
the N.E. 4 Sec. 12, and Sec. 1, T. 76 N., R. 31 W. The Hushpuck-
ney, Middle Creek, Ladore, and Hertha were measured from a

https://scholarworks.uni.edu/pias/vol64/iss1/44
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quarry core taken by the Schildberg Construction Company. This
core is on file at the Iowa State Highway Commission.

1. Dennis formation, top eroded, about 17.0 feet:
(1) Winterset limestone member, about 13 feet:
a. Limestone and shale, weathered buff and soft ................ 20
b. Limestone, light gray when fresh, weathers buff, massive top and
bottom, wavy bedded with shale seams, fusulinids numerous,

brachiopods, and crinoid columnals ......................... 10.0’
(2) Stark shale member, about 4 feet: .
a. Shale, gray, weathers buff, soft ............ccovviiininnnnnnns 15"
b. Shale, black, fissile, hard, with conedonts .................... 2.5
(3) Canville limestone member, discontinuous nodular, blue ......... 0.5
2. Galesburg shale formation, blue-gray top to light gray below, some
limestone nodules, hard, massive, grades to bed below ............... 5.5

3. Swope formation, 31-33 feet:
(1) Bethany Falls limestone member, 21-23 feet:
a., Limestone, greenish-gray, argillaceous, with randomly oriented
clay filled tubules, laminated, weathers soft and slabby, many

BEVBIIRG - o orscters e siacs atess oo ai w0 o e B A 5 S e e a0 3.5
b. Limestone, light gray, usually 2 beds, dark chert nodules in top
ONE OOt viiiisrar sa s e e e e s e ettt ¥
c. Shale, grayish, weathers buff, hard, thin-bedded, some limestone
slabs, forms reentrant on T S A ) 08" -
d. Limestone, gray, wavy bedded, with some shale seams up to 0.1
 thick, dark chert at top, fossiliferous ............cocciiiinnna 45
e. Shale, olive to gray, weathers buif, with a thin limestone in the
niiddle, forms yeentrant on face .. ..siescvviiaee i e 1.1

f. Limestone, gray, wavy bedded with shale seams, and shaly lime-
stone layers, some chert nodules near top and a persistent nod-
ular brown chert band about 1.6" from top, fossiliferous with
Neospirifer, Composita, Rhombopora, grades to shale below ... 9.5

(2) Hushpuckney, shale member, about 3 feet;

2. Shale; gray, soft, PIastc ..icovssmunamsesvanessuameesssavie s 1.0°
b. Shale, black, fissile, hard, with conedonts ................... 2.0

(3) Middle Creek limestone member, blue, hard, conchoidal fracture,
some Ottonosia type algal MAsSES ......ouvvvuinearorernaenrnann 0.7
4, Ladore shale formation, blue-gray, massive, sandy at base ............ 100
5. Hertha limestone formation, gray, nodular, shaly, arenaceous ......... 20

The core continues 20 feet beneath the Hertha limestone.

Correlation
Condra and Reed (1937) assigned division 3 (1) a-e to the
Topeka formation, and division 3 (1) f to 3 (3) to the Deer Creek

re 2. Phutog:r h at the southeast end of the Howe Quarry showing the southeastward
dip of the Swnpe—Den formations.
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AXIS OF FOLD _ — —
= OREAD

A=ARGENTINE

BF=BETHANY FALLS

Figure 3. Sketch showing the location, trend and cross-section of the structure crossing
section 12, T. 76 N., R. 31 W, .

formation. Their description of the underlying units correlated by
them as the Tecumseh formation appears to correspond to the Ladore
and Hertha formations of present usage.

Since 1937 the quarry in Sec. 12 has been extended to the south-
eastward exposing a steep monoclinal fold and the Dennis formation.
The correlation of strata exposed in the quarry is based on a careful
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study of the newly uncovered units and several cores drilled in Sec.
12, by the Schildberg Construction Company.

Structure

Previous workers in this area have assumed the dip of the beds to
remain constant to the northwest, thus postulating that the Oread
formation passed under younger beds (Deer Creek) in the Howe
quarry. The southeastward extension of the Howe quarry has re-
vealed a steep monoclinal fold (figure 2) that has a southward com-
ponent of dip of about 10 feet in 100 feet, and an eastward com-
ponent of about 5 feet in 100 feet. The strike of the fold is north
of east. The structural rise is about 160 feet in 2,000 feet, with the
steepest dip occurring about 30-50 feet south of the axis of the fold
in the quarry, and then flattening out to the south.

Study of a series of cores in this area has shown no indication of
faulting, but that the fold is the limb of an asymmetrical structure
trending northeast-southwest. (See figure 3.)

A 109-foot core, drilled just north of the river and about 100 feet
west of the north-south section line road in the E. 24, N.E. 14, Sec.
12, T. 76 N., R. 31 W., encountered the top of the Wyandotte for-
mation at about 82 feet of depth, and this core extended to the base
of the Frisbie limestone. A second core taken from a position about
800 feet north of the first, encountered the base of the Argentine
limestone beneath 20 feet of overburden, and the top of the Winter-
set limestone at a depth of 69 feet. This core extended to the top of
the Ladore shale, and the section in the core is almost identical with
that exposed in the southeast end of the quarry. Other cores in this
area establish an apparent dip of about seven feet in 100 feet of
horizontal distance to the southeast.

From the position where the 109 feet of core was taken and the
N.E. ¥4, S.E. ¥4, Sec. 7, T. 76 N., R. 30 W., where the top of the
Oread formation is exposed 20 feet above river level there is a re-
versal of dip within a distance of approximately one-half mile.

About one mile southeastward from the exposure in Sec. 7 in the
E. }%, Sec. 18, T. 76 N., R. 30 W., the Kereford limestone is ex-
posed at river level, with the remainder of the Oread formation
occurring berieath the surface. This assignment has been verified
by a core taken at this location. The exposure here is identical to
that described by Condra and Upp as their section number 14, and
it is suspected that they have mislocated this section.

It is believed that a small narrow syncline and anticline occur in
the southeast limb of the major fold in Sec. 12. A striking feature of
the entire structural zone is the almost complete absence of surface
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evidence of its existence, and the sharpness of the structural flexing.
Within a distance of about 100 feet the beds change from essentially
flat lying to steeply dipping. In the north half of the Howe quarry
in Sec. 12, and across the road in Sec. 1 the Bethany Falls limestone
maintains an essentially horizontal attitude. The limestone rises
northwestward with the gradient of the stream to just southeast of
Casey. It is believed that this deformation is a part of the Redfield
structural trend, and it appears that the dip is sufficient to account
for the entire section between the base of the Plattsmouth and the
base of the Bethany Falls (see Condra and Reed, 1938).

Section 3
Jefferson Quarry, Adair County
N.W. 1, Sec. 17, T. 77 N., R. 31 W.
1. Dennis limestone formation, 15.3 feet:
(1) Winterset limestone member, top eroded, about 11 feet:
a. Limestone, pinkish-gray, fresh, weather yellow, soft, argilla-
ceous, beds average 0.5" thick, very algal, with crinoid fragments,

brachiopods, etC. ....vevveniet ettt i, 4.5
b. Shale, yellow-green, some thin limestone layers, numerous fusu-
S o i e et 0.5’

c. Limestone, pinkish-gray when fresh, weathers yellow, numerous
shale partings, with brachiopods, crinoid fragments and fusu-
linids, grades to unit below ........ooiiiiiiiiiiiiniiaaii.. 6.0

(2) Stark shale member, 3.8 feet:

a. Shale, yellow, silty, blocky ...ttt 1.3"
b. Shale, black, hard, fissile, with condonts ..................... 2.5
(3) Canville limestone member, dark, blue-gray, argillaceous, vertically
jointed, with algae and gastropods ..................coouii... 0.5
2. Galesburg shale formation, gray to dark-gray, soft, silty ............. 5.7
3. Swope limestone formation, about 24.6 feet exposed to quarry floor.
(1) Bethany Falls limestone member, 23.6 feet:
a. Limestone, greenish-gray, 51lty, numerous randomly oriented
tubules filled with green clay, weathers slabby, pelecypods abun-
dant, a 0.1" green shale at Dase .......covvveeuerueneaneennnnn 3.0
b. Limestone, hght gray, with small (1”) chert masses, Osagia type
algae, one massive bed ........ ... ..., 3.5
c. Shale, gray to buff, calcareous, with abundant brachiopods..... 0.5
d. Limestone, light gray, cross-bedded on weathered surface, un-
even base with chert nodules in lower 0.5, soft and shaly at base,
very algal, with black fish teeth (?) ............ ... ... .0 2.0
e. Limestone, light gray, fine-grained, numerous shale partings,
thin bedded ...vvvrevriir i e 5.1
f. Shale, buff to gray, argillaceous, with a limestone layer in the
middle, forms a reentrant on face ............. ... .. il 1.0°
g. Limestone, brownish-gray, hard, with occasional black chert
DOQUIE o\ttt ettt e e 1.0’
h. Limestone, buff to gray, nearly filled with brown chert ....... 0.5
i. Limestone, light gray, thin uneven beds becoming more shaly
toward base, fossiliferous ...........oviiiiiiiiienieiiniens 7.0
(2) Hushpuckney shale member, poorly exposed in sump ............ 3.5
(3) Middle Creek limestone member, light gray. This and underlying
units reported In COFES ...vvunnerner et iiinneiiiireaiaaaanns 0.5
(4) Ladore shale formation ...........ccocieiieiiiiininneeeinnnn. 14.0°
(5) Hertha limestone formation .............ccciiiiiiiiiiiinane, 20

Discussion and Correlation
As near as can be determined from available subsurface informa-

tion these beds do not extend more than a mile or so to the north of
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the Jefferson quarry, where the Des Moinesian shales have been
recovered in cores. The Jefferson quarry beds are assigned to the
Dennis and Swope formations because (1) the stratigraphic se-
quence of the exposed and cored units are comparable to these for-
mations, (2) a comparison of the units with those at Winterset and
at Earlham indicates nearly identical sections, and (3) these beds
have been traced southward to the Howe quarry.

Economic Use

Of the ledges exposed along this traverse only the Winterset, Beth-
any Falls, and the Argentine limestones are presently being used for
road construction. The only rock of sufficient quality to be used in
Portland Cement Concrete is about the top eight feet of the Argen-
tine limestone. The Winterset and the Bethany Falls limestones have
been used for road surfacing, and in type B asphaltic concrete. The
Plattsmouth limestone in this area is of very poor quality and quite
thin.

Some of the shale formation may have possibilities for use in the
ceramic industry. '
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