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This publication is part of a folio of maps and cross sections of the northern Midcontinent area ’\\ CHIPPEWA ? . D | |
(bounded by lats 36°-46° N. and longs 88°-100° W.) prepared under the Midcontinent Strategic and LAC { | g 1 : M mﬁ Eiz NEAPOL] T2 | O 2‘3
Critical Minerals Project, which is a cooperative activity between the U.S. Geological Survey and the P 4 | i o . - e ) . i . ; . ; = o — "‘% i
geological surveys of the included States. Other maps in this folio published to date include U.S. QUI' PARLE 3 - I J I ST i . Hn Eomt d('dtn“t l;ole)--?loinee(cila;a poiils. atinked. whets spaced closer than dhoik 10 miles, of E;{
Geological Survey Miscellaneous Field Studies Maps MF-1835-A through G (Mugel, 1986; Jorgensen *? e M“"; e il o e PR, SRR s ol }
and others, 1986; Marvin, 1988; Pratt, 1987; Anderson, 1988; Hills and others, 1991; and Mugel and : |
Pratt, 1991) and U.S. Geological Survey Miscellaneous Investigations Series Maps I-1853-A (Sims, 1990) - o I MC LEOD i CARVER (..-L s ’ 7
and [-2214 (Sims and others, 1991). Additional maps in the folio showing various geologic aspects of ¢ \’”g
the same area will be published in this same map series with different letter suffixes (for example, \A/ e \
MF-1835-1, -J, and so omn). Y E L. LOW {A }

INTRODUCTION

These maps were prepared as an aid to regional appraisal and prospecting for Mississippi Valley-
type (MVT) lead-zinc sulfide deposits in the northern Midcontinent region of the United States. MVT
deposits in the Midcontinent are predominantly galena-sphalerite stratabound deposits in shallow-water
platform carbonate host rocks. A popular general model for their genesis invokes upward movement
i of metal-bearing brines from an underlying aquifer to a site in the carbonate section where the metals

{’ are precipitated as sulfides (Leach and Rowan, 1986; Palmer and Hayes, 1989). Implicit in this model,
| ‘ as factors that control the site of mineralization, are (1) windows through any regional shale underlying
\, the host unit, and for many workers, (2) a shale caprock overlying the host unit. The seven maps in this
) report show the areal extent of eight principal groups of Paleozoic shales whose thicknesses are S feet
or more; 5 feet was selected by consensus as the minimum thickness of shale necessary to form an
effective aquitard. The stratigraphic positions of these eight groups of shales are shown in fig. 1. The I
‘‘‘‘‘ T ——— formations containing shale units, and the respective maps, are as follows, from the base up. Map A
| shows the Upper Cambrian Davis Formation and equivalents, including the Lone Rock Formation in §
Iowa and the Franconia Formation in Minnesota. Map B, the Middle Ordovician (Champlainian) 1
s ; : : : t

Glenwood Shale and equivalents, includes a shaly facies of the St. Peter Sandstone in Nebraska. Map | § MOODY
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f C, the Middle Ordovician (Champlainian) Decorah Shale and equivalents, includes in part the composite R o
| iym ﬁ‘% Simpson Group in Oklahoma and Kansas; in Iowa and Illinois the unit mapped is the Spechts Ferry LAKE]|
| ) Shale Member of the Decorah Shale. Map D shows the Upper Ordovician (Cincinnatian) Maquoketa s _
f Wgwﬁgfe Shale and partly equivalent Sylvan Shale in Oklahoma. Map E, the Upper Devonian and Lower !

i Mississippian Chattanooga Shale and partial equivalents, includes the Maple Mill Shale (Upper

i Devonian) in Iowa and Nebraska, the Boice Shale (Lower Mississippian) in Nebraska, and the New
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Albany Shale (Middle Devonian to Lower Mississippian) in Illinois. Map F shows the Mississippian g
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(Kinderhookian) Northview Shale in Kansas and southwestern Missouri, and the Mississippian OK 1 MIN NEHAHA
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(Meramecian) Warsaw Shale in northern Missouri and lowa, together with the Mississippian
(Meramecian and Osagean) Borden Siltstone and (Osagean) Springville Shale in Illinois. (Inasmuch
as these two groups, Kinderhookian and Meramecian-Osagean, do not overlap in the region, they are |
combined onto a single map for the sake of convenience.) Map G shows the Middle Pennsylvanian —_—
(Atokan to Desmoinesian) Cherokee Group, and in Arkansas, the equivalent Cane Hill Member of the
- Hale Formation (Morrowan). Age assignments of all these formations reflect the usage of Adler (1986)
?ﬁg p P and the participating state geological surveys.

| A companion publication still in preparation will show the thicknesses and limestone-dolostone |
E ratios of three proven carbonate host-rock packages (Upper Cambrian, middle Upper Ordovician, and ) |
| Lower Mississippian). We of the Midcontinent Project team hope that the shale and carbonate maps URNE R
i can be used in various combinations, and in conjunction with other regional maps and data, to build
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appropriate stratigraphic models for MVT resource assessment and regional prospecting. 5
The shale maps were compiled from maps of each state prepared in 1987 by the following — §

§

i

o
o

individuals: J.D. McFarland, ITI (Arkansas); J.W. Baxter, S.J. Hageman, G.K. Maynor, and M.L. |
‘ Sargent (Illinois); W. Bunker, R.O. McKay, O. Plocher, and B.J. Witzke (Iowa); P. Berendsen and M.E. -l
| Wilson (Kansas); J.H. Mossler (Minnesota); C.M. Seeger and T.S. Hayes (Missouri); M.P. Carlson | i i )
(Nebraska); K.S. Johnson and D.J. Smith (Oklahoma); and K.M. Massie-Ferch (Wisconsin). The N ; O’ WB EN N

principal sources of data were drill-hole lithologic logs in the libraries of the state geological surveys. ] » bt COCK o E oY D
Locations of drill holes are shown by solid circles on each map; the note "NUMEROUS DATA LIAY | / i ! 5 i i Q

POINTS" is used in some areas where many drill holes are spaced close together (closer than about 10 i ; < < { §
miles) and are not near areas containing interpreted shale pinchouts or facies changes. Other data
sources were cited by the state compilers for selected maps, as follows.
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Arkansas
Chattanooga Shale: Terry, 1980; Bush, W.V., Haley, B.R., and Glick, E.E., unpublished field
sheets, scale 1:24,000. Cherokee Group: Haley and others, 1976; Bush, W.V., and Haley, B.R.,
unpublished field sheets, scale 1:24,000; McFarland, J.D. III, Geologic map of southern half of Harrison
1° X 2° quadrangle, Missouri and Arkansas: unpublished map, scale 1:250,000. DAR
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Missouri
Northview Shale: Thompson, 1986, figure 51.
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Oklahoma
Maquoketa Shale: Amsden, 1975. Decorah and Maquoketa Shales: Tarr and others, 1965.
Chattanooga Shale: Jordan and others, 1962; Amsden, 1975; Bercutt, 1958; Miser, 1954. Cherokee

Group: Miser, 1954.
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Additional data regarding many of the drill holes are summarized in another map in this folio

(Mugel, 1986). vV AY g’\g

DISCUSSION |

; o A2°
The following comments may help to clarify certain stratigraphic relations that are not evident | NONA CRAWFORD 5@ |
on the maps themselves. e KANE | é’f
The eastern and western limits of the Davis Formation in Iowa are defined by facies changes, -
as indicated on map A. The northern limit is inferred to be a facies change to sandstone, roughly

|
paralleling the Iowa-Minnesota border. Drillhole data in north-central Iowa suggest that shale of the g
i

Davis Formation continues northward into Minnesota, but cores of the partly equivalent Franconia
Formation obtained throughout southeastern Minnesota show only relatively thin partings of shale in
a formation that is predominantly sandstone. |
In Nebraska, the Glenwood Shale (map B) is underlain by the St. Peter Sandstone, which ]
undergoes a gradual westward facies change into shale, so the Glenwood map in Nebraska represents R §
an undivided unit which for this purpose is informally termed "Glenwood-St. Peter unit." Above the ﬁ@i?ﬁ%g
Glenwood (St. Peter) Shale, the Platteville Limestone, which separates the Glenwood from the next |
higher Decorah Shale, also undergoes a westward transition to shale, with the result that the Decorah | I
and Glenwood become a single shale unit near the western edge of the map area; thus the boundaries | g
of the two units are coincident in central Nebraska. | i
On map E, the unusual small symbols in north-central Oklahoma indicate small areas of shale P
bounded by one or two faults. v f?_
The Manson astrobleme in northwestern Iowa, shown on all the maps except map D, is a e ~ i
Cretaceous (65.7 Ma) impact structure that extends into the Precambrian basement (Sims, 1990; g \ ]
Anderson and Hartung, 1992). ' | -
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Figure 1. Stratigraphic relationship of selected shales, carbonate units, and sandstone aquifers in the northern |
Midcontinent region. Blank sections are formations not pertinent to this report. Names are in current usage by |
participating state geological surveys. Modified from Adler (1986).
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